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compart with those of other Specimens of Zinc, 1010 
Bou^ (E ), [H Cohn and]. Sugar, Ash, Nitrogen and 
Phosphonis in Fodder and Sugar Beets and in their 
Hybrids, 631 

Boulenger (Dr EG), Dr M Grabhain, 332 
Boulmgand (O ), Stability of Mathematical Propositions, 
931 

Bourne (Dr. G ), Synthesis of Vitamin C by Luteal 
Tissue, 148, 153 

Bourne (Dr W ). awarded the Hickman Medal of the 
Royal Society of Medieme, 952 
Bowden (Dr F P ), and S H Bastow, Range of Action 
of Surface Forces, 828, 834 , and H P' Kenyon, 
Over-Potential of the Hydrogen Isotopes, 105, 110 
Bowen (E (.1), ‘SpVieres of Influence’ of St Samson and 
St Columba, 119 

Bower (Prof F O ), Primitive Land Plants, also known 
as the ArchogonmtiB (Revtew), 806 
Bower (8 M ), and others, Summer Thimdoretoims, 144 
Bowie (W), Fundamental Geodetic Surveys m the 
United Slates nearing completion, 569 
Boycott (Prof A E ), Dew Ponds, 914 
Boyd (Dr J D ), appointed a University demonstrator 
in Anatomy in Cambridge Umversity, 277 
Boyle (E ), appointed cheinioal engineer for research on 
Waxes at University College, Cork, 228 
Boys (Sir C V ), eightieth birthday and work of, 385 , 
The Natural Logarithm (Retnew), 893 , To, on his 
Eightieth Buthday, 984 

Bradford (Sir John Rose), [death], 573 , [obituary article], 
781 

Bragg (Sir William), Molecular Structure of Dielectrics 
(Kelvin Lecture), 838 , elected president of the 
Science Masters’ Association, 76; X-Ray CYyslal 
Analysis, 690 

Bragg (Prof W L ), Atomic Arrangement m Metals and 
Alloys (May Lecture of tho Institute of Metals), 
784, The New Crystallography (Bruco-Preller 
Lecture), 318 

Braunor (Prof B), [death], 296, [obituary article], 497 
Brech (F ), Pyritea m Quartz, 017 

Bred5o (H L ), [E Cohen and], Velocity of Oxidation of 
Tin, 596 

Bredor, Jr (C M ), Ecology of a Bahoman PYesh-Wator 
Lake. 116 

Brood (Prof C B ), and Prof O L Hosmer, The Prin¬ 
ciples and Practice of Surveying. Vol 2 • Higher 
Surveying Fourth edition (Review), 8 
Brem (Mile M ), Diagnostic Characters of Woods, 881 
Breuil (Abb6), Prehisteric Rock Pamtings in Abyssinia, 
272 

Brewer (Dr F M), Elementary Qualitative Analysis 
(Review), 939 

Bricout (Dr P ), Micro6norg6tique. Tome 1 et 2 (Review), 

491 

Bridgman (Prof P W), Electrical Resistances and 
Volume Changes up to 20,000 kgm /cm *, 971 
Briggs (Prof E A ), Anatomy of Anunal Types for„ 
Students of Zoology (Review), 131 
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BriUoum (M ), The Planck Quanta and the Field of Atomic 
Force, 78 

Brindley {Q. W.), and Dr F. E. Hoare, Magnetic Measure¬ 
ment of Ionic Deformations in Cryst^s, 473, 476 
Brmer (E ), [B Suez tmd], Raman Spectra of Mixtures of 
Nitric Acid and Nitrogen Pentoxido, 632 , and E 
Perrottot, Chemical Reactivities and Raman Spectra 
in the Eugenol Group and the Vanillins, 071 
Britton (Dr H T S ), Conductometric Analysis Prin¬ 
ciples, Technique, Applications (Retnstc), 384 
van don Brook (Prof. A J P ), and Prof ,1 Matiegka, 
the Bones of Comenius, 272 

Brons (F.), Prodiasocmtion in the Thinl Positno Group of 
OO, 873 

Brook (H. L.), New Solo Aeroplane Flight Record, 640 
Brooks (L ), Educational Developments in Russia, 118 
Brooks (S C ), Distribution of Birds at Sea, 62 
Broom (Prof R ), A Now Typo of Anomodont Reptile, 
683, 687 

Broome (D C ), The Testing of Bituminous Mixtures a 
Laboratory Handbook concerning Road and Build¬ 
ing Materials with a chapter on Roofing Felts, by 
R O. Child {Review), 867 

Brose (Prof H L ), An Enuyclopaxlia of Natural Science 
{Review), 373 

Brosset (C ), Crystal Structure of some Alkali Tungsten 
Chlorides, 874, 879 
Brough (J ), Now Penman Fish, 191 
Brown (C A C ), Pumps for Fann Water Supply, 145 
Brown (H ), Surface and Interfaoial Tension of Mercury, 
401 

Brown (H. H ), Life-History of Phihne, 612 
Brown (Prof J Macmillan), [obituary article], 296 
Browne (Col S H ), bequest to Queen’s University, 
Belfast, 845 

Brolek (Prof. A ). [death], 15 

Bruce (E ) awarded an Edward Longstreth Modal of the 
Fronklm Institute, 948 
Bruoe, (E H S ), [death], 422 

BrUohe (E ), und O Scherzer, Geomotrisohe Elektronenop- 
tik Onmdlagen und Anwondungen (Review), .'>27 
Bnm (J ), and L Tronstail, Ccnnmation Ex|>enmcnts with 
Peas m Heavy Water, 1004 

Brun (P), Electrical Phoiiomona accompanying tlio 
Formation of Organo magnesium Compounds. 931 
Bruylants (P ), Properties and Structure of Maloo- and 
Citraoononitrdo, 803 

Buchanan (Sir George), awarded the Jennor Memorial 
Medal, 140 

Buchanan (Dr R. O ), New 2;ealand Pastoral Industries, 
689 

de Buck (A ), and N H SwcUeiigrebel, Results of Cross- 
mating the Races (varieties) o{AnopluJee mtifulipeiinu 
1088, Salivary Glands m Hibernating Anophelee 
marulipennvi var messem and semi-hihemating 
Anopheles macuhpennis var alroparvtie, Kill 
Buckingham (R A ), [H. R Hulme, J MoDougall, Prof. 
R. H Fowler and]. The Photo-electric absorption of 
X-Rays in Heavy Elements, 618 
Budge (Sir E A Wallis), [obituary article], 172 
Bumo (J ), [E. Joukowsky and], Salts Dissolved in the 
Suifaoe Waters and the Phreatic Waters of the Can¬ 
ton of Geneva, 243 

Bull (A J.), Photo-Engraving (Review), 390 
Bungenbergdo Jong(H G ), Orion ted Coacervates and their 
bearing upon the Formation of Colloid crystals, 1011 , 
and P V. d. Lmde, Coocervate Sols and their relation 
to the Theory of Lyophilio Colloidal Stability, 1011 
Burch (C R.), and Or C S^kes, Continuously Evacuated 
Valves and their Associated Equipment, 262 
Burohell (J P T.), [J Reid Moir and], ‘Dimmutivo’ Flint 
Implements, 1079 

Burckh^t (E.), [A Stoll and], Ergobo-smo, a New Alka¬ 
loid from Ergot of Rye, Soluble m Water, 1087 
Burdick (0. L ), Humidity, Health and some Now Inven¬ 
tions, 477 

Burgers, (J M.), [Dr. W. O. Burgers and]. Plasticity of 
Rook Salt and the Taylor and Becker-Orowan Theories 
of CrystaUine Plasticity, 960, 962 


Vll 

Burgers (Dr WO), Lattice Distortion m Nickel Iron, 
1037, 1042 , and J. M Burgers, Plasticity of Rock 
Salt and the Taylor and Bockor-Orowan Theories r>f 
Crystalline Plasticity, 960, 962 
Burhop (E H S ), Theory of the Auger Effect, 440 
Burk (Dr D ), and H Lmoweaver, The Mmimura Kinetic 
Mechanism of Photosynthesis, 621, 624 
Burkenrood (M D ), Penanda of Ixmisiana, 881 , System- 
atics of the Penmids, 438 

Bum (W. 8.), [R A Maigregor, Prof F Bacon and]. 
Relation of Fatigue to Modern Engine Design, 401 
Burrard (Col 8 0), and H H Hayden, revived by Col 
Sir Sidney Bui i arc! and Dr A M Heron, A Sketch 
of the Geography and Geology of the Himalaya 
Mountains and Tibet (Review), 851 
Burroughs Wellcome & Co , an Alum-procipitated Toxoid 
(A P T ). 299 

Burrows (Dr. H ), Extrusion of Cells in the Tubules of the 
Epididymis, 646 

Burt (Dr F P ), elected dean of the Faculty of Science of 
Manchester University, 196 

Burton (Prof E F ), Viscosity of Helium I and Helium II, 
205, 271 , [Prof J C McLennan, A Pitt and], The 
Slowing Down of Neutrons by Protons, 903, 918 , 
H. Grayson Smith and F O A Tarr, A Completely 
Supraconduotmg Galvanometer, 906, 918, and 

W F Oliver, X-Ray Diffraction Patterns of Ice, 
695, 611 

Butcher (H L M ). Initiatiou m Southern Nigeria, 795 
Butcher (Dr R W ), Wasting Disease of Zostera manna, 
645, 549 

Butler (A J ), Use of Cellulose Films m Palaiontology, 
610, 611 

Butler (C P ), Large Sunspot Group of February, 1936, 
309 

Butler, (J B ), .T Carroll, and Miss Kirby, Toxicity of 
Native Pyrothmm, 1009 
Butteriield (W R ), [obituary article], 986 
Buxton (Prof B H ), [obituary article], 14 
Byerly (Prof P ), and F B Blanchard, Well Gauges as 
Seismographs, 303, 310 

Byng (E S ), Commumcntioiis and the Manufacturer, 867 


Cabannes (J ), and J Dufay, Annual Variation of the 
Intensity of tho Bnght Lmes of the Night Sky, 606 

Caill6ro (Mile Sunonne), Specific Chnroctoi-s of Bowlmgile, 
970 

Colder (W A S ), elected president of tho Society of 
Chemical Industry, 308 

CsUaglian (B ), [V P Guvnella and], Nevada Earthquake 
of December, 20, 1032, 400 

C'ahnon (Dr W T ). elected president of tho I.innean 
Society of London, 021 , [Dr G Tate Regan, N. D 
Riley, Dr W D Lang and]. Publication of Nomina 
Nuda, 109 

Colvet (J ), Anneolmg of pure Aluminium and its possible 
Utilisation os a Criterion of tho Purity of the Metal, 
279 

Cameron (Dr A E ), awarded the Makdougall-Brisbano 
prize of the Royal Society of Edinburg, 840 

Ceuneron (Prof AT), Reennt Advances m Ekidocrmology 
(Retnew), 48 

Cameron (D ), a-Tracks in Presence of Strong Y-Rodiatioii, 
780, 794 

Cameron (Mrs ), the bequest of, to Edinburgh Umversity, 
142 

Campbell (I A ), Reproduction and Conoer, 396, 398 

Campbell (Sir Malcolm), New Land Speed Record, 428 

Campbell (Dr N. R ), Philosophy and Modem Science, 
1036, and Dorothy Ritchie, Photooloctnc Cells 
their properties, use and applications Third edition 
(Review), 286 

Campion (G O ), and Sir Grafton Elliot Smith, The Neural 
Basis of Thought (Review), 895 

Oannan (Prof E ), [death], 673 

Capdoeomme (L.), Use of a Buffer Accumulator for 
Stabilising the current supply of an Incandescent 
Filament, 318 
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Capes (J. L ), A Remarkable Whirlwmd, 511 
Carington {W ), Word-Association Testa of Trance 
Personalities, 657, 659 

Carl (Dr ), awanlod the Dr Martini prize for 1936, 924 
Carmichael (H.), awarded the Clerk Maxwell scholarship 
of Cambridge University, 42 

Camwath (T ), appointed deputy to the chief medical 
officer of the l^ard of Kducatiou, 370 
Carpenter (Prof C D Hale), Attacks of Birds upon 
Butterflies, 194 , Dr. F A Dixoy, 213 
Carr (C E ), Some Malayan Orchids, 660 
CaiT6 (P ), the relative mobilities of the normal Primary 
Alkyl Racbcals from C, to C,, m their Chlorosulphites, 
619, and D Libermanu, Preparation of Acid 
Chlorides by means of Thionyl Chloride, 122 
Carroll (Dr A ), and Col C A Lindbergh. Mamtenanco of 
Life in Isolated Animal Organs. 1067 
Carroll (J ), f,T B Butler, Miss Kirby and]. Toxicity of 
Native Pyrethrum, 104)9 

Carr Saunders (Prof A M ), Primitive Vital Statistics 
(JifView), 036 

Carruthers (J E ), awarded the Cordon Wigan prize of 
Cambridge University, 968 , and Dr H O W Nor- 
rish, Polymerisation of Formaldehyde, 682, 687 
Carter, (F M.), Fungi m the Air over Orchards, 400 
Carter (P W ), Effect of Orange Juice on the growth of 
Lamtnarui Oametophytes, 968, 962 
Cartwright (C H ), Extreme Infra-Rod Investigation of 
Hmder^ Rotation m Water, 872, 879, and .1 
Errera, Intramolecular Isomerism of a-Picolme 
Studied in the Extreme Infra-red, 666 
Casimir-Jonkor (J M ), [Prof W J de Haas and]. Pene¬ 
tration of a Magnetic Field into Supra-condiictive 
Alloys, 30, 37 

Casson (S ), Progress of Archieology (Review), 8 
Castle (Dr W E ), Body size of Reciprocal Hybrids in 
Rabbit Crosses, 447 
do Caters (C ), Natives of Angola, 1043 
Caton-Thompeon (Miss Gertrude), aweuded the Rivera 
Memorial Medal of the Royal Anthrojiological Society, 
work of, 611 

Cattell (Dr R B ), Your Mind and Mine an account of 
Psychology for the Inquinng Layman and the Pro¬ 
spective Student (Review), 389 
Cavmato (A ), Petrography of Sarduua, ICO 
Cawood (Dr W ), Some recent Atomic Weight Deter¬ 
minations, 232, 235 

Cerlmg (V ), and A Chepikova, Types of the Yarovisa¬ 
tion Process (2), 44 
CesAro (0 ), Hyperbolic Arcs, 9J1 

Chadwick (Dr J ), appointed Lyon Jones professor of 
physics in Liverpool University , work of, 463, and 
M Ooldhaber, Disintegration by Slow Neutrons, 66, 
72 

C^alklin (F C ), Electronic Energy Bands of .Solid Copper, 
Niikel, Cobalt and Inm. 998, 1002 
Challenger (F ), and J B Harrison, Orgamc Sulphur 
Compounds, 192 

Chalmers (E G ), appoiiitnd assistant dirmtor of research 
m InilustMal Psychology in Cambridge University, 
1086 

Chalmers (T A ), [Dr T E Banks, Prof F L Hopwood 
and]. Induced Radioactivity produced by Neutrons 
liberated from Hoavy Water by Radium Oamiiia- 
Ra^, 99, 110 , [Prof F. L Hopwood and]. Directed 
Diffusion or Canalisation of Slow Neutrons, 341, 346 , 
[Dr L Szilard and]. Radioactivity induced by 
Neutrons, 98, 110 

Chalonge (D ), [D. Barbier, E Vassy and], Spoctro- 
photomotno Study of the Short Wave-length Radia 
tion of some Stars, 446 
Chamberlain (Prof B H ), [obituary], 364 
Chambers (L A ), Reproduction m Nudibranchs, 311 
Chompetier (G ), [L. Plantefol and]. Action of Heavy 
Water on the Germination of Pollen, 446 
Champion (F. W ), Protection of Wild Animals in India, 

Champion (H. O ), Cold Weather Planting in Northern 
India, 117 


Chandhury (S G.), [G. N Mukherjee and], Cataphoretio 
Velocity of Colloid Particles, 690 
diandraaekhar (S ), S Chowla, and Prof D D. Kosambi, 
awarded the Ramanujan Memorial prize m mathe¬ 
matics, 28 , and Dr L Rosenfeld, Production of 
Electron Pairs and the theory of Stellar Structure, 
999, 1002 

Chaney (R W ), A Pliocene Flora from Shansi Province, 
400, L H Daugherty, and others. Early Man in 
China, 347 

Chaplm (Or J P ), awarded the Darnel Giraud Elliot 
Med^ of the U 8 National Academy of Sciences, 836 
Chapman (F), A Lower Cretaceous Brittle-star from 
Queensland, 237 

Chajmie (H J B), [S A Moseley and]. Television 
To-day and To-morrow Fourth edition (Review), 
381 

Charezonko (P.), [G Jouravsky, G Chouvert and]. The 
residual induced magnetum of the Eruptive Rocks, 
519 

Chard (F de la C.), Annsthesia produced Electrically, 343 
Charonnat (R), aiid Mile. Simone Roche, Fluorine in 
French Mineral Waters, 43 

C'hamou (A ), and Mile Suzanne Valette, Influonoe of 
Water on the Sensibility of Photographic Emulsions, 
1010 

Chaudhuri (H ), and Jagtar Singh, A Disease of Pome¬ 
granate, 841 

Chaimdy (T W ). reappointed lecturer in Mathematics m 
Oxford University, 969 

Cholioti (G ), Teat Recorder for Electric Lamps, 1081 
Chepikova (A ), [V Orling and]. Types of the Yarovisa¬ 
tion Proo^ (2), 44 

(Thevenanl (P), A Microraachine with Photographic 
Registration for the Mechanical Testing of Metals, 
354 . [A Porteviii and], Mioromochanical Study of 
Welds. 407 

(Thhibber (Dr H L ), with contributions by R Ramamir- 
tham. The Geology of Burma (Review), 623 , The 
Mineral Resources of Burma (Review), 623 
Chiancone (F. M ), [L Musajoand], Xanthurenic Acid (3). 
1068 

Childo (Prof V Gordon), elected president of the Pre¬ 
historic Society, 466, the Prehistory of Scotland 
(Review), 666 

Childs, Jr, (8 B ), H Hamlin and Prof Y Henderson, 
Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes. 467 
Chipman (J), and M. O Fontana, Empirical Heat 
Capacity Equation, 614 

Chodat (F ), and A Minmanoff, Ageing of Voasts, 1061 , 
Tyrosmoao and Glutathione, 10.61 
Choubert (O ), [Q Jouravsky, P Charezenko and], the 
residual mducod magnetism of the Eruptive Rocks, 
619 

Chow (Hang Fan), The Familiar Trees of Hopei (Review), 
384 

Chowdhuiy (K A ), Identiflcation of the Commercial 
Timbers of the Punjab, 649 

Chowla (S ), [8 Chandrasekhar, Prof D D Kosambi and], 
awarded the Ramanajan Memorial prize in Mathe¬ 
matics, 28 

Christiansen (W N ). R W Crabtree and Prof T. H Laby, 
Density of Light Water Ratio of Deuterium to 
Hydrogen m Ram-Water, 870, 879 
Churchward (J O ), Occurrenoe m N S W. of Black ChaS 
of Wheat caused by BcuUenum tranelucene, var 
unduiotum, 8. J and R , 866 
CbvosMt (Franz), centenary of the birth of, 611 
Chwolson (Prof. O D ), [obituary article], 333 
de la Ciorva (SeRor), Vertical take-off with the Autogiro, 
464 

o CinoRide (R ), Some 2.4. derivatives of Thiophene, Bli 
Clark (C. HD), Spectroscopic Oinstants of the Di-Atom 
PN, 644, 649 

Clark (C W ), [Prof. W. H Keesom and]. Atomic Heat ol 
Nickel between 1 1 and 19 0° K, 1087 
Clark (F H ), Two Hereditary Types of Hydroeephalus ii 
the House Mouse (Afus mueculue), 1052 
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Clark (Dr J ), [death], 333 

Clark (J ), and Prof J. Read, New Methods m Steroo- 
ohemutry, 30 

Clark (Prof. W E LeGros), Man’s Plaeo among the 
Primates, fil5 

Clarke (S H ), Application of Microchemical Tosts in 
Assessing the Quality of Ash Timber, 910, 918 
Claude (A ), Incandescent Lamps cuntaming Krypton and 
Xenon. 1050 

Claude (G ), The Claude Power Scheme, 614 
Cleland (Prof JR), Toadstools and Mushrooms, 444 
Clemens (Dr W A ), Rod Water Bloom in British Colum¬ 
bia Waters, 473 

Clorgot (P ), [M Aubort, R Duch^ne and]. Detonation m 
Injection Motors, 199 

Clinch (Miss Phyllis), [J R Loughnane andj, Cumpusition 
of Interveinal Mosaic of Potatoes, 833, 834 
Cobhani (l.icut A .1 ), Flock of Birds mistaken for Sea- 
Serpent, 988 

Coblentz (Dr W W ), and Dr R Stair, Ultra-violet 
Glasses, 400 , Ultra violet transimssinn changes in 
Glass as a Function of the Wave-length of the Radia¬ 
tion Stimulus, 447 

Cookbum (A M ), Geology of St Kilcia, 668 
Cockcroft (Dr J D ), appointed lecturer in Physics in 
Cambridge University, 1085 
Codrmgton (K do B ), Early Indian Iconography. 1003 
Cofman (Dr V ), The Enguieer as Planner, 1070 
Cohen (E ), anci H L Bred5e, Velocity cef Oxidation of 
Tin, 690 , W A T Cohen do Moestcr, and A K W A 
van Lieshuut, Influence of Mechanical Deformation on 
the Velocity of Transformation ot Polymorphous 
Metals, lOU) 

Cohen (Prof J B ), [death], 1032 

Cohen (M R ), and K Nagel, An Introduction to Logic and 
Scientific Method [Remew), 51 
Cohen (H L ), [Prof G F Marrian and], Colorimotnc 
Estimation of (Estrm in the l^rine ot Non-lVegnant 
Women, 1072, 1078 

Colby (Prof C C ), elected prosidont of the AsscKiation of 
American Geographers, 227 

Coloord (C G ), [Dr W K Doming and]. The Minimum in 
the Gamma Function, 917 

Cole (O D H ), The Case for Economic Measurement. 991 
Colin (H ), and K Boiigy, Sugar, Ash. Nitrogen and Phos¬ 
phorus in Fodder and Sugar Boots and m their 
Hybrids, 631 

Collet (L W ), and A Lillie, Internal Prealps between the 
River Arve and the River Gifire, Existence of 
Locustrme Lunestones in the Numniulitic of the Colde 
Bewtan, 971 

Collie (C H ), J H E Gnflhths, and L Szilanl, Collisions 
between Neutrons and Diplons, 903, 018 
CoUio (Sir John), [doath], 645 

Collip (Prof J B ), [Dr Selye, Prof D L Thomson and]. 
Metaplasia of Uterme Epithelium produced by 
Chrome CEstrm Administration, 85, 72 
Colman (H D ), awarded on Edward Longstreth medal of 
the Franklm Institute, 948 

Colwell (Prof R. C ), A Gyroscopic Top which will Walk 
Down Steps, 623 

Combes (R ), The Biochemical Study of the Flower, 519 
Compton (Prof AH), Cosmic Rays, 696 , Work of, 178 , 
E O Wollan and R D Bennett, A Cosmic Ray 
Meter, 155 

Compton (Prof K T.), elected president of the American 
Association, 239 

Conger (Prof OP), "The Horizons of Thought”, 188 
Conroy (Dr J T.), The Alkali Industry (Hurter Memorial 
Imture), 571 

Constable (Prof, F. H ), M Nazif and H Eldm, Variations 
in Interference Colours on Copper and Steel, 791, 
704 

Cook (Dr. J W.), title of professor of chemistry conferred 
i^n, 196 , [G. Bony, GAD Haslewood, C. L 
Hewett, J Ebeger, E. L. Kennaway and]. Production 
of Cemoer by Purs Hydrocarbons (3), 318, and 
Prof. E. C. Dodds, Chemistry of Gilstrogemo Sub¬ 
stances, 703, 794 , 950, 062 


Coombs (F A ). W McOlynn, and M B Wei. h. The Tan- 
nm Content of a Variety of Arana moUvmimn, WiU.i 
(4). 620 

Coombs (G E ), Tlie Uses of Rubber, 417 
Copson (Dr E T ), appointed professor of mathomatirs in 
Umvorsity College, Dundisi. 1085 
Comer (E J H ), A Fungus Disease of Liverworts, 796 
Cornish (Dr Vaughan), Apparent Mogmtude in Natural 
Scenery, 797 , The Royal Academy Exhibition, 780 
Cory (Sir George), [obituary article], 984 
Cosons (C R ), Designation of Logorithina to Bose e, 71 
Costantin (J ), Practical Consequences of the Germination 
of Potato Seeds in the Mountains, 354 
Cusyns (M ), Efloct of the Earth’s Magnetic Field on Cosmi. 

Rays in the Stratosphere, 313 
Cottam (C ), Wasting Disease of Zoulrni mnrma, .306, 310 , 
1044 

Cowell (Prof S J ), Diet and Disease, 716 
Cowley (E G ), [Prof J K Partington and]. Dipole 
Moment of Aeetroiutrile, 474 . Dipole Moments ot 
Ethyl and Phenyl Isocyanates, 1038, 1042 
Cowimg (Dr TO), awarded the .lohnsun Memorial prize 
of Oxford University. 1085 

Cowperthwaito (I A ), [J. Shrawdor and]. Activity Co 
efficients of Sulphuric Acid, 74 
Cox (Dr H R ), awarded the Btesk memorial prize of the 
Royal Aeronsutieal .Society, 10.32 
Cox (J F ), Representation of the Whole Surface of the 
Earth in an Equilateral Triangle, 6.32 
Cox (Dr J W). Manual Skill its Organisation and 
Development (Remew), 375 

Crabtree (R W ), [W N Christiansen, Prof T H Laby 
and]. Density of Light Water Ratio of Deutermm 
to Hydrogen m Itam-Water, 870, 879 
Craig (Sir Maurice), [death], 68 , [obituary arti. lo], 174 
Cram (S W ), (Prof J G Wuians and], Moloeiilar Spe. 

trum of Cadmium Vapour, 344, 340 
Crane (M B ), and W J C Lawroneo, The Ueneti. s of 
Garden Plants (Remew), 83 

Creighton (Harriet B ), and Barbara McClinhH'k, Corre 
lation of Cytological and Genetical Crossing-over in 
Zea maye, 10.52 

Crew and Laniy, Chromosome Homologies in DroaophiUi, 
660 

Cristol (P ), J Fourcade, and R Seignourin, Existence of 
a Dissociation of Uroa in Dilute Solution, 887 
Crompton (Col R E B ), Ninetieth birthday and work of. 
423 

Cronshaw (C T J ), In Quest of Colour, 142 , Jubilee 
Memorial Ixicture of the Society of Chemical Industry, 
633 , The Dyestuff Industry, 996 
Cronshaw (Dr H B ), The Training of the Food Tech 
nologist, 298, 369 

Crooks (Kathleen M ), Cultural and Cytologic al Character 
istips of a Now Species of Myragaia , a Powdery 
Mildew of Boromia megastigma, 169 
Cross (C F ), [death of], 010 , [obituary article], 816 
Crowfoot (Dorothy), X-Ray Single Oystal Photographs 
of Insulin, 691 , [J D Bernal and]. Use of tho Ccntri 
fugo in Determimng the Density of Small Crystals, 
306 

Crowther (Prof .T A ), Ions, Electrons and Ionizing 
Radiations Sixth edition (Review), 380 
Cruicksbonk (J H ), [Dr F W Gray and], Accuracy of the 
Curie-Ch6novoau Magnetic Balance, 152, 153 , Dia¬ 
magnetism of Light and Heavy Water, 268, 271 
Cnlpin (C ), appointed demonstrator in agricultural 
engineering in ( ambridgo I'nivorsity, 1086 
Camming (Dr AC), and Dr S A Kay, A Text-Book of 
Quantitative Chemical Analysis Sixth edition, res iscd 
by F C Guthrie and J T Nance (Review), 1020 
Ciumingham (Dr B ), Canadian Water-Power Develop 
menu during 1934, 040, Effect of Rough Seas on 
Marme Structures, 143 . National Inland Water 
Survey, 443 , National Water Policy m Great 
Bntam, 314 

Cunnmgham (J T ). [death], 985 

Curtis (H J ), [Dr H Fneko and]. Electric Impedance of 
Suspensions of Leucocytes, 436, 437 



NAME INDEX 


Dadieii (A ), and H Kopper, Kaman S^tra of Heavy 
Hydrocyanic Acid and Heavy Hydrogen Sulphide, 
932 , Haman Spectrum of Liquid Deuteruun Chloride, 
768 

Cakm (Prof W J ), Body Fluids of Aquatic Animals. 1043 
Palo (Sir Henry), Viruses and Heterogenesis (Huxley 
Memorial lecture), 783 

Pam (H ), The Antiheemorrhagic Vitamm of the Chick: 

Occurrence and Chemical Nature, 652, 669 
Danckwortt (Prof P W), Lumineszenz-Analyae im 
hltrierten Ultrnvioletten Licht • ein Hilfsbuch beun 
Arbeiten mit den Analysen-Lampen Dritte Auflage 
{Review), 390 

Dangoord (Prut PA), elected a foreign member of the 
Linnean Society of London, 948 
Panjon (A ), A Now Transit Instnunent, 199 
Darbyshire (O.), Interpretation of Fermat’s Principle, 686, 
687 

Darling (Mias Phyllis Seymour), Occurrence of Limnoentda 
m the Poriyar Lake, Travoncore, 161 
Porsie (Prof ML), Freedom or Indoctrination, 801 
Dartevelle (E ), and D Schnoegans, Fossihferous Depoeit 
of Futa (French Equatorial Africa) and the Quatern¬ 
ary of the Coast Zone of the ODngo, 242 
Dostur (Prof R H ), loaned to the Government of the 
Punjab for Investigation of the Oitton Crop, 467 
Dnvey (P ), awarded an Edward Loiigstroth medal of the 
Franklm Institute, 048 

David (late Sir Edgeworth), Proposed memorial to, 330 
David (R ), [J R6gmer and]. Influence of the Anion com¬ 
bined with the base Cocaine on the Anipsthetic Acti¬ 
vity of this Alkaloid, 931 

David (Prof W T ), Flame Temperatures, 470, 476 
Davies (Miss AC), appomtea lecturer m Physics in 
Cambridge Cniversitv. 1085 

Davies (A. M H ), and A Stephenson Completed and 
described by W O’D Pierce Edited, etc., by Dr. 
C 8 Myers, The Selection of Colour Workers (Review), 
167 

Davies (L J ), fH Warren and], Electric Discharge Lamps 
for Hoad Lighting, 262 

Davies (Lieut -Col L M ), Eocene Beds of the Punjab 
Salt Range, 188, 189 

Daviee (Dr W M ), and Dr R P Hobson, Humidity in 
relation to Sheep Blowfly Attack, 100, 110 
Davis (Dr. A. H ), Modem Acoustics (Review), 466 
Davis (C W ), A Rapid Practical Method of Demagnet¬ 
isation involvmg High Frequency, 700, 704 
Davis (Sur Robert), Deop Diving and Under-Water Rescue 
(Thomas Gray Memorial lectures), 136 
Davison (Dr C ), Periodic Variations m the Mean Focal 
Depth of Japanese Earthquakes, 76, Sir Alfred 
Ewmg and Soismometry, 269 
Dawson (Dr S.), [death], 635 , [obituary article], 644 
Dawson (W. R ), Corrospondence and Miscellaneous Papers 
of Sir James Edward Smith, MD,FRS,114 
Dean (N ), appoiiiU-d lecturer in estate management in 
Cambridge University, 1085 

Dean (R ), Distributing Electricity to Country Districts, 
923 

Hearing (W. C ), [F Hovorka and], The Quinhydrone 
Electrode, 882 

Debye (Prof P ), Rotation of the Molecules m Liquids, 
803 , 964 

D6ch4ne (G ), Electrical Resistances at the Contact of 
Two Semi-Conducting Substances, 668 
De Donder (T.), New Generalisation of the Wave Mechan¬ 
ical Equation, 669 , Vortical Uraviilo, 279 
Dee (P I ), appointed lecturer in Physics in Cambridge 
Umversity, 1086 , and C. W Gilbert, Transmutation 
of Heavy Hydrogen investigated by the Cloud Track 
Method, 446 

Doffot (L ), [J Timmermans and], Physical Constants of 
Heavy Water, 1087 

De Oraeve (P ), [R Fosse, P E Thomas and]. Identifica¬ 
tion of Small Quantities of Amino Acids by Elemen¬ 
tary Analysis, 666 

Delevmgne (Sir Malcolm), International Aspects of Drug 
Addiction (Norman Kerr Memorial lecture), 114 


Delfosse (J. M.), Raman Spectrum of Phosphoretted 
Hydrogen, 660 

Deming (Dr WE), and C. Q. Coloord, The Minimum ui 
the Gamma Function, 917 

Demougin (P ), Absorption of Iodine Vapour by Activated 
Carbon and by Silica Gel, 668 
Dempster (Prof A J ), Isotopic Constitution of Platinum 
and Rhodium, 993, 1002 , New Ion Sources for Mass 
Spectroscopy, 642, 640 

Dennell (R ), Feeding Mechanism m DiaMylis, 5.50 
Dent (C. E ), [Dr J M. Robertson, Dr. R P Luistead 
and]. Molecular Weights of Fhthalooyamnos, 606, 611 
Derham (Dr. Wilham), Bicentenary of the death of, 600 
Deeai (Dr R. D ), and Prof R. F. Hunter, Isomeric Forms 
of Complex Acetic Acid, 434 

Deeoh (Dr C H ), The Microscope and the Metal Industry, 
217 

Desgrez (C ), [C. Lefbvre and], The Aromatic Sulphides, 696 
D6sirant (M ), [B Rosen and], A New Emission Spectnim 
m Selemum Vapour, 913, 918 
Devaux (J ), Albedo of Snow m the Infra-red Spectrum, 
279 

Devonshire (A F ), awarded a Rayleigh prize of Cambridge 
University, 444 

Dewar (D ), A Cntnal Exammation of the supposed Fossil 
Links between Man and the Lower Animals, 986 
Dewar (Lady), death of, beeuests by, 334 
Dewey (Prof J.), Radio's Influence on the Mind, 106 
De 'W^lf (J ), and L Van de Straete, Maleo- and Fumoro- 
mtrile, 803 

Dickens (Dr F ), Phenosafranine as an Anticatalyst of 
the Pasteur Efioct, 702, 766 

Dickinson (Dr H C ), Safe Pasauig Speeds for Motor-Cars, 
466 

Dickinson (Mrs Sylvia), [W T Astbury and], a-|J Intra¬ 
molecular tMuiaformation of Myosin, 96, 110 , 
Transformation of Muscle Protein in »itu, 766 
Dillon (T ), [V Barry and], Preparation and Properties of 
AJguuc Acid and the Extraetion of Marine Algw with 
Various Solvents, 78 : and R O'Donnell, Excretion 
of Glucose by the Rabbit Kidney, 626 j and T 
O’Tuama, CfeUuloso of Marme Algie, 78 
Dingemonse (E ), J Freud, and E Laqiieur, Diflorences 
between Male Hormone Extracts from Urine and 
from Teetes, 184, 189 

Dinglo (Prof H ), Infra-Red Spectrum of Iron, 39 , Philo¬ 
sophical Interpretation of Science, 793 , Structure of 
the Umveree, 200 , The Concept of Time m Physics 
(Review’), 203 , 433, 437 , The New Age m Physics, 
676, Viewpoint and Vision (Review), 451 , Philoso¬ 
phy and Science, 912 , Relativity, Thormoilynainics 
anti Cosmology (Review), 936 , The Solution, by the 
Method of Association, of Problems in Inverse 
Probability, 1074, 1078 

Ditmars (Dr. R. L ), Confessions of a Scientist (fletiteui), 
377 

Dixey (Dr FA), [death], 146 , [obituary article], 213 
Dixon (E J C.), [C F Booth and]. Crystal Oscillators for 
Radio Transmitters, 662 

Dixon (Prof H H ), Use of Reflected Light in the Exam¬ 
ination uf I'ossils, 068, 962 

Dixon (K ), and Dr E Holmes, Mechanism of the Pasteur 
Effect. 996, 1002 

Dixon (J S ), Migrations of Mule Deer, 689 
Dixon (Dr M ), Manometrio Methods as applieil to the 
MeaBurement uf Cell Respiration and other Processes 
(Review), 774 

Dixon (Prof B B ), [death], 68 

Dobinski (8 ), Influenoe of the Electric Field on the 
Viscosity of Liquids, 803 

Dobrunov (L.), Relation of Plants to the Concentration of 
Nitrogen m the Nutrient Solution, 44 
Dobson (Dr G M B ), [A, K Meetham and]. Ozone in 
the Atmosphere, 661 

Dodds (Prof E C ), Chemistry of CEstrogemo Substances, 
959, 962, [Prof J. W Cbok and], Chemistry of 
CEstrogenic Substances, 793, 794 , and R. L Noble, 
Relation of the Posterior Lobe of the Pituitary Qlan<l 
to Anseraia and to Blood Formation, 788, 794 




NAME INDEX 


Dod^ (M ), Decomposition Products of Ammonium Per¬ 
chlorate, 279 , IJ Basset and], The Direct Synthesis 
of Nitrates at Ultra-Prossures, 695 
Donaldson (T), Trainmg the Industrial Chemist, 369 
Dunen (I ), Studies in Dociduous Fruit (2), 1011 
Donnan (Prof F O ), elected on honorary member of the 
Chemical Society of Rumama, 679 
Dooley (J ), Machine Mining and Laliour Prl>blem^, 990 
Dorcus (R M ). and Prof O W .Shaffer. Text-book of 
Abnormal Psychology (Review), .326 
Dorfman (M ), [A MUller and]. Photochemical Behaviour 
of Pyridine, ote , 767 

Dofikaf (Dr J ), [Prof J Milbauer and]. Pure Calcium 
Chromate, 401 

Douglas (C K M ), The Upper Atmosphere, 627 
Dover (C ), Biology and the Nation m Germany, 628, 
Welfare Problems in India, 649 
Doyle (J ), [W. J Looby and]. Fertilisation and Pro- 
Kmhryo Formation in Requoux, 1086 
Doyle (W L ), and C W Met^, Structiim of Living 
Salivary Gland Chromosomes in iSriara, 971 
Dozorceva (R ), Artificial Mutations in Pteromaltm pupar- 
um mduc^ by Radium Irradiation, 243 , f A Otihl 
and]. Sox Determination in Hymonoptera, 43 
Dreyer (Prof T F ), Korly Man in South Africa, 620. 624 
Dreyfuss (M ), Separation of the Cloy Fraction of the 
Sedimentary Rocks, 242 

Droiima (Miss V ), and R Janus, A Now Magnetic Alloy 
with very largo Coeroitive Force, 36, 37 
Duane (Prof W ), [death], 422 

Dubois (C ), awaided a prize in veterinary science by the 
A Chauveaii Foundation, 616 
Dubois (P ), Decomposition of Permanganic Acid and of 
Manganese Peroxide, 802 

Duchdne (R ), [M Auliert, P Clorget end]. Detonation in 
Injection Motors, 199 

Duclaux (J ), Transparency of the Air to Wooil’s Light, 43 
Dudley (H W ), and C Moir, Isolation of Ergometrinc, a 
new Alkaloid from Ergot, 919 
Dufay (J.), and Mile M Bloch. Rapid Changes in the 
Spectrum of No/a Herculis, 364 , [J Cabannes and], 
Auinual Variation of the Intensity of the Bright Linos 
of the Night Sky, 666 

Dufraisse (C ), and M Badoche, Relations between the 
Optical Properties of the Medium and the Photo, 
chemical Constants of Tetraphonylrubene, 667 , 862 , 
and M Loury, Dissociable Organic. Oxides, 1087 
Dufton (A F ), [H E Beckett and]. The Collection of 
Dew, 708 

Duisboi^ (Dr C ), [death], 635 

Dumas (Prof G ), Nouveau traitd de psychologic Tome 
2 et 3 (Review), 86 

Dunlop (D N ), [doath], 986 . [olutiiary article], 1066 
Dunlop (W. R ), Training for Industrial Management, 839 
Dunn (E ), [Dr S MacI.Agan and], Exponmontal 
Analysis of Population Growth, 33, 37 
Dunn (E R ), Snakes of the genus Nirna, 669 
Dunn (Dr J A ), Bihar Earthquake of 1934, 439 
Dunne (J W ), The Concept of Time in Physics, 432, 437 , 
The Serial Umverse (Hemew), 203 
Duporque (A ), Pelrogriiphic C'harai'tcrs the Penman 
Coals of tho Belgian Congo, 970 
Dupont (O ), and W Zacharowicz, Synthesis of Nopinono 
and 1, 6 Pmudicne starting with Pineno, 696 
Dupont (Yvonne), Electromagnetic Couples and Angular 
Momenta m the Graviflc of T De Donder (2), 279 , 
Th Do Donder’s Thermodynaimc Synthesis applied 
to the Transverse Nemst and Ettinghaiison Effocta, 
803 

Dupouy (G.), and R Jouaust, Absolute Moosureinont of 
Magnetic Fields and tho Determination of the Ampere 
m Absolute Value, 407 

Duspiva (F ), [K Lmderetrom I.ang and]. Keratin Diges 
tion in tho Larvte of tho Clothes Moth, 1039, 1042 
Duszynska (Mme J ], [E Guyenot and]. Sterility and 
Vmlity of Pituitary Origin m the Gumea Fig. 971 
Dwyer (F P.), and D P. MoUor, Compounds of Palladiiiro 
with Benzildioxune, 366 
Dyer (Dr B.), Society of Public Analysts, 427 


Dyson (Sir Frank W ), Tho David Dunlap Observatory, 
Toronto, 1082 

Dlelopow (B 8 ), [A I Alichanow, A I Alichanian and]. 
p-Speotra of some Radioactive Elements, 393 


Earl (J C ), and O H McGregor, Blackfellows’ Bread, 483 , 
and 11 M Parkin, Fastness of certain Ammoazo Dyes 
to Washing, 356 

Earlond (A ), Foranunifora, Part 3 The Falklands Sector 
of the Antaritic (excluding South Georgia) (Dis 
covory Reports Vol 10) (Review), 774 
Eason (Dr H L ), i>lo< ted vi< c chancellor of London 
University, 108.5 

Eastwood (E ), [Dr C P Snow and]. Sources of Error m 
Absorption Spectroscopy, 186, 189 
Eokorsloy (P. P ), Broadcast Transmission, 800 
Eckereloy (T L ), Collision Frequency end Molecular 
Density in the F, Layer of tho Ionosphere, 435, 437, 
Musical Atmospherics, 104, 110 
Eddington (Sir Arthur), New Pathways m Science (Review), 
451 . Physics of the Sun, 1047 
Edge (A B Broughton), Prediction of Earthquakes, 997 
Edridge Green (Dr F W ). Tnchroinn Vision, 915 
EdwarcU (A J ). R P Bell, and J H Wolfenden, Deu¬ 
terium Content of Naturally Occurring Water, 793, 
794 

Ertlwards (F W ), and 8 P James, British Mosquitoes and 
Their Control Second odition, 603 
van Eokelen (M ), Ascorbic Acid and Thiosulphate m 
Urine, 37 

Egorton (A ), [A R Ubljclohde and], Critical Phenomena 
in the Oxidation end Solf-Indammation of Hydro¬ 
carbons, 997 , Significance of Proknocks in Hydro¬ 
carbon Combustion, 67, 72 

Khrenberg (W ). and Hu Chicn Shan, Absorption of Slow 
Neutrons, 993, 1092 

von Eichstedt (Baron), Ktlmology of Mysore, 438 
Einstein (Prol A ), awarded a Franklin modal of the 
Franklin Institute, 948 , F.quivnlenoe of Energy and 
Inertial Mass (Josiah Willard Gibbs lecture), 111 . 
B Poilolsky, and N Ibwen, Cun Quantum-Mechan¬ 
ical Description of Physual Reality be Considered 
Complete T, 1025 

Elam (Dr C F ), (Mrs O H Tipper), Distortion of Metal 
Crystals (Review), lOl.i 
Elderton (W P ), A Talk About Research, 60 
Eldin (H ). [Prof F H Constable, M Nazif and], Varia¬ 
tions in Interference Colours on Copper and Steel, 791, 
794 

Eldridge (Prof J A ), The Physical Basis of Thmgs 
(Review), 389 

Elliott (Dr KAO), Mechanism of Bespiration, 762, 
766 

Elliot (Right Hon. W ), cleitod a follow of the Royal 
Society, 1071 

EUis (Dr CD), Induced Rodioeu'tivity, 688 , and W J 
Henderson, Tho Period of Railioiiitrogeti, 429, 437 
Emel6us (Dr H J ). and K Stewart, Oxidation of Silano, 
397 398 

EmelAus (Dr KG), The Faraday Dark Spate, 1009 
Emory (K P ), Equatorial Islands of tho Pat ihc, 1079 
Endorlin (L ), The Magnetic Susceptibility of Totra- 
phenylrubeno and its Disaooiablo Oxide, 006 
V Engel (A ), eurd M Steenbeok, Elektrischo Gasentlad- 
iiiigon ihro Physik und Technik 2 Band (Review), 61 
Epstein (P S ), Bending of Electromagnetic Micro Waves 
below the Horizon, 560 

Ernst (E.), [L Zcchmeister, P Tuzson and] Soleclivo 
Aceumulatioii of Lipothronie, 1039, 1042 
Erreru (J ), [C H. Cartwright and]. Intramolecular 
Isomerism of a-Piiolino studied in tho Extreme Infra- 
Red, 066 , anti P Mollet, Intramolecular Isomerisms 
and Infra-Red Absorption Sptxitra, 631 
Esclangon (E ), A Photograph with Long Exposure of 
Nova Herculis, 406 

Espm (Rev T E ), [obituary artielo], 207 
Essen (L ), Gscillations of Hollow Quartz Cylinders, 1076, 
1078 



xn NAME 


Evangelid^H (S ), [C ZongMIiu and]. Action of the Silent 
Discharge on Nitric Oxide (NO), 122 
Evans (A C ), appointed assistant entomologist at the 
Ruthamstod Experimental Station, 370 
Evans (H, M ), Brain of Oadua, etc , 242 
Evans (.1 ), elected president of the Society of Public 
Analysts, 427 

Ewing (Sir Alfred), [death], 58 , [obituary articles], 1.37. 
130. 140 


Kaberge (A C ), Tetraploid Sweet Peas, 878, 879 
t aguet (M ), Photometric Diagnosis of the Ebcrth bacillus, 
ot para A and of the Ooli baiillus, 1061 
Eairholmo (E G ), and W Pain, A Century of Work for 
Animals the History of the RSPCA, 1824- 
1934 Second erlition (Heinew), 164 
Ealkonhagon (Prof H ), translateel by R P Bell, Eleetro- 
lytce {Heview), 410 , and <' Bacheni, Compressibility 
of Electrolytic Solutions. 830, 834 
Eaouzi (H ). [R 8 Wimpenny and]. The Breeding of a 
Grey Mullet, Mtigil capita, Cu\ , in I>ake Qorun. 
Egypt, 1041 

Farkas (Dr A ), Drthohydrogen, Parahydrogen and Heavy 
Hydrogen (Jiniew), 601 , [Dr L Farkas and]. Ratio 
of the Magnetic Moment of the Proton to the Mag¬ 
netic Moment of the Deutcron, 372, 398 
Farkas (Dr L ), appointed lecturer m physical chemistry 
and head of the department of physical chemistry in 
the Hebrew University, .leniaalem, 445, and Dr A 
Farkas, Jlatio of the Magnetic Moment of the Proton 
to the Magnetii Moment of the Deutcron, 372, 
308 

Fanner (E ), appointed reader in industrial psychology m 
Combnrlge I'niversity, 1085 

Farmer (F T ), and J A Ratcliffo, A Now Test of the 
Magneto Ionic Theory, 831, 834 , Frequency CoUmion 
of Eloetrons m the Ionosphere, 585, 687 
Farnsworth (P T ), An E(e< tron Multiplier, 440 
Faulkner (T E ), oward<>d a Rayleigh prize of Cambridge 
University, 444 

Fay (J W J), [Prof F A Panelh and]. Concentration of 
Artifliially Prcsliited Radioelements by an Electric 
Field, 820, 834 

Fi'ather (Dr N ), appointed a lecturer and Leyerhulme 
foundation fellow in Liverpool University, 029 
Feldman (Dr W M ), Biomathomatics Beuig the Prm- 
ciplos of Mathematics for Students of Biological 
Science Second edition (SevKW), 810 
F'enelon (Dr K (5 ), The Industrial Transition in Great 
Britain, 811 

Fenni (E ), and others, Artifidal Rndioactiy ity prodiiied 
by Neutron Bombardment, 928 
F’ermor (Dr L L ), elected president of the National 
Institute of Scioncos of India, 59, 441 
Feme (late Gon G ), F'ulogios on and work of, 141 
Ficklen (J B ), [L H Ott and]. Dust in the Air, 4,39 
do Ficquelmont (A M ), Action of Ammonia on (ho Tetra 
mer of Phosphorus Bithloninitride, 787 
F'llitti (Miss Sabina), Oxidation-Redaction Potentials of 
Hypoxonthme Xanthine and Xanthine ^ Uric 
Acid, 35, 37 

Finch (Dr. G I ), and A. G Quarrcll, ‘Extra’ Rings 
and Bonds in FMectrun Diffraction Patterns, 183, 
189 

Fist her (Dr A ), Coagulation of the Blood as a C3iain 
Reaction, 1975, 1078 

Fischer (K ), luid H Orth, Die Chemie des Pyrrols Bond 1 
Pyrrol und seme Denvate Mehrkeniige Pyrrol- 
systeme ohne Farbstoflcharakler {Hevtew), 639 
Fisher (Eiloen E ), 'Sooty Mould’ of the Tree F’era Diet- 
tonui, 169 

Fisher (Prof. R A ), Population Prospects in the Umted 
States (fiemew), 46 , Kothomsted and the Develop¬ 
ment of the Science of Statistics. 120 . Statistics and 
Inductive Inference, 61 

F'lshor (R C ). Duration of Life-Cycle of the Death-Woteh 
Beetle, 102 

Fitzgerald (G M ), Early Pottery m Beth Shan, 512 


INDEX 


Fleming (Sir Ambrose), awarded a Franklin medal of the 
Fraiiklm Institute, 948 , awarded the Kelvin medal 
of the Institution of Civil Engmeers, 467 , Evolution 
and Human Origins, 271 , Modem Anthropolo» 
twrsus Biblical Statements on Human Origin, 126. 
presented with the Kelvin medal of the Institution of 
Civil Engineers, 783 

Fleming (Prof A ), and Dr G F Petrie, Recent Advances 
in Vaccine and Serum ’Therapy (Review), 51 
Flett (Sir John), awarded the Wollaston Medal of the 
Geological Scx’iety of London, 111 
Florey (H W ), and H E Hording, A Humorol Control 
of the Secretion of Brunner’s Glands, 242 
Klorkin (M ), Activity duo to Anhydraee of the Interior 
Medium of Invertebrates, 122 
Fltigel (Prof J C ). A Hundred Years of Psychology, 
1833-1933 (Review), 627 
Foch (Prof A ), Acoustiquo (Review), 490 
F’oddrd (Francois Emmanuel), Centenary of the death of, 
676 

Folin (Prof O ), [death], 15 
F'oUett(D H ), Galvonoinoler Relays, 187, 189 
Folsom (Prof J K ), The Family its Sociology and Social 
Psychiatry (Review), 387 

Fontana (M Q ), [J Chipmon and]. Empirical Heat 
Capacity Equation, 614 

Foord (8 O ), [E J B WiUey and]. Active Clilormo, 39 
Foote (H, W ), and J E Vance, Vohunetric Determination 
of Copper, 1080 

Forbes (Miss Evelyn J ), Water Mould Fungi, 1044 
Poit6 (M ), [J Bamdthy and], CJosmic Bays from Nova 
Herciilis ?, 018, 624 

Fosse (R),P De Oraeve, and P E ’Tbomas, Identification 
of Small Quiuititios of Ammo Acids b.v Elementary 
Analysis, 666 , Identification of Saiall Quantities of 
Formol. 970 

Fourcaile (J ), [P Cristol, R Seignounn and], Exmteiiro 
of a Dissocial ion of Urea m Dilute Solut ion, 887 
Fournier (E ), Experiment with Fluorosom at the Paradis 
Gulley (Doubs), 483 

Fowler (Pnif A ), elected president of the Institute of 
Physii 8, 808, elected a fellow of the Iin}xirial College, 
1049 

Fowler (H W ), The Buckler Dory end descriptions of 
Throe Pishes from off New Jersey and Florida, 164 
Fowler (Prof R H ), [H R Hulme, J MeDougall, R A 
Buckingham and]. The Photo electric Absorption of 
X Raya in Heavy Elements, 518 
Foxon (G E H ), Reaean h and the Library, 950 
Fraenkel (G ), A Hormone causmg Pupation in the Blow ■ 
fly, CaUiphora erythrocephala, 406 
Francis (M ), and Tcheng-Da-’Pehang, Preparation of Thin 
Layers of Uranium Oxide, U,0,, by Electrolysis, 767 
Frankfort (Dr H ), Iracj Ext aval ions of the Oriental 
Institute, 1032-33, 478 
Franks (W S ). [death], 1066 

Franzini (Prof T ), Diffusion of Gases through Metals,, 308 
310 

Fraser (Prof F R ), elected a member of the Athenieurn 
Club, 640 

Fraser (J ), [obituary article], 422 
Fraser Haims (Dr D F ), Ca-salpinus and Harvey, 28 
Frazer (Sir James George), Creation and Evolution in 
Primitive Cosmogonies, and other Pieces (Review), 383 
Fredericq (H ), [Z M Bacq and], To Identify the C3iemical 
Transmitter Liberated in the Nictitating Membrane 
of the Cat by Sympathetic Stimulus, 122 
Fr6on (P ), Preparation of a-AIdehyde Alcohols, 483 
Fr^rojacquo (M ), Polarimelno Determination of Man¬ 
nitol, 931 

Freud (J ), [E Dingemanse, E Laqueur and]. Differences 
between Male Hormone Extracts from Urine and 
from Testes, 184, 189 

Frowing (J J ), [Dr H. W Thompson and]. Absorption 
Spectra of Substances contaimi^ Alkyl Radicals, 607 
Fnoke (Dr H ). and H J Curtis, Electric Impedance of 
Suspensions of Leucocytes, 436, 437 
Friedmann (E ), (Jhenustry of CEstrogenetic Subslanoos, 
622, 624 



NAME INDEX 


V Frieeen (8 ), El«?ctroiiu' Charge from do Broglie Wavo- 

lengtllB of Elertrons, 1015. 1042 

V Fnsch (Prof K ), Obor den Oenohmaoluninn dor Berne 

ein Beitrag zur vorgloiohendea Physiologie dna 
Oeschmacks (Jieview), 456 

FntBch (Prof F K ), Tho Stnietoro and Reproduction of 
the Alra Vol 1 (Beview), 489 
Frohawk (K W ), Tho Complete Book of Bril mli BiitlorflioH 
{Rrvtew), 978 

Pron and Monchot, Influence of certain OenvatneH of 
Quinoline on Vegetation, 4H‘l 
Frost (Prof E B ), (deathj. 902 

Frost (Miss Winifred E ), Larval Stagi a ol the KiipliauaiidH 
Nematoacelui tnegalops and Sti/locltfiron hruftrorne, 
1050 , Life History of Euphauma Icrohmi, 18 
Fuseli (Henry), work of, 586 


Gabiano (P ), Natural and Magnetic Rolalory I'owers of 
Pinono Vapour, 199 

Gale (W F ), awarded the .Tackson Gwilt medal of tho 
Royal Astronomicjil Society , work of, 94 
Gallais (F ), lodoinercunc AcuL 631 
Gallop (H ). Origins of Morns Dame, 1,54 
Gamburcov (O ), I’sc of Mechanital Filters in Appliml 
Seismomelry, 48 

Game (P M ), Geology of the Cudgegong district, 520 
Gamow (Dr G ), Tho Negative Proton, 858 
Gardiner (Di A H ), elei Uvl an honorary fellow of Queen’s 
College, Oxford, 1008 

Gardner (D ), M Proiofief, G .Iiisov, and Mann Lm inna 
Casclli, Synthesis of Carvai rol, 802 
Gardner (Miss E \V), (MissD A E Garrod and). Pleisto- 
tone Coastal Deposits in Palestine, tM)8. 918 
Gamer (Prof W K ), and W E Late hem, Detonation of 
Nitrogen Iodide, NI, NH, 882 
Garnett (Miss Alice), Insolation, 110 
Garrison (Lieut Col F H ). (obituary], 818 
Garrod (Miss DAE), and Miss E \V Gardnei, Pleisto 
ceno Ckiastal Deposits in Palestine, 908 918 
Garry (Dr H C ), appointed profiscsor ot Physiology in 
University College, Duiidcs', 1085 
Oarstang (Prof J ), The Heritage of Snlomon an 
HlstorKal Introduction to the Sociology of \ncient 
Palestine (Retneu}, 808 

Cask (Prof G K ), title of emeritus pn>foH8or eonferred 
upon, 556 , and J P Ross, The Surgery of the 
Sympathetic Nervous System (Pcrtric), 88 
Gatenby(Prof ,I B), .loyceC Hill, and T J Miudniigald, 
Culture of the Mantle wall of Udxx, 154 
Gates (G E ), Earthworm Aligrations, 191 
Gates (Prof R R ), Cytology and Genetics (Renew), 878 . 
Nuclear Structure and C'hroinosonies, 729 . Symbols 
for Chromosome Niunisers, 188 
Uawthrop (D B ), Shock VVase of an Explosion and Kale 
of Detonat lot), 1081 

Gay (E H ), [C W Motz and], Organisation of Salixary 
Gland Chromosomos in Sciara in relation to Genes, 447 
Gay (F J ), (F G Holdaway, T Greaces and]. The 
Termite Population of a Mound Colony, 1079 
Gazel (P ), fF Battelli, D Zimmet and], Existeme in 
Muscle of a State Opposing the Stimulating Action of 
a Contmuous Current, 122 

de Goer (O ), Dating of I^te-Glacinl Clay \arvisc in 
Scotland, 198 

Geilmann (Prof W ), Bilder rur cjiiolitativcii Mikro- 
analyse anorganischer Stoffe (Remew), 88 
Oemant(Dr A ), Conductivity of Oils and Waxt's, 912, 918 
Oemelli (A ), and C Poston, Elec trie al Analysis of Human 
Lan^age, 1045 

George (H J ), appoint chI a lecturer in chemistry in 
Oxford University, 969 

George (Lloyd), Plans for National Development, 141 
Gershenson, 8 M, Painng and Non-dispmition of Sex 
Chromosomes m Drosophila, 626 , [H J Muller and]. 
Inert Regiitns of Chromosomes on the Temporary 
Products of Individual Genes, 971 
Qerth (H.), Dutnbution and Evolution of the larger 
Foramuufera in tho Tertiary Sediments, 1011 


Ocslin (M ), Tito Argon Nitrogen Ratio m Natural Gases, 
802 

Oheorghiu (D ), [C Salcoonu and], Magnetic suscuptibilily 
of Orgamc Liquids. 318 

Ghircm (D ), (G. K Leu and], Action of Arsenic Ac id and 
Arsenates on Hydrogen Peroxide, 1088 
Uhiteacu (V ), [tl Bertrand and]. Elementary Composition 
of some Cultivated Plants, 43 
Ghosh (A K ), [Dr B C Guha and]. Biological Formation 
of Ascorbic Acid, 284, 235, Biological Syntliesis of 
Ascorbic Acid, 871, 879 

Gianella (V P ), and E Callaghan, Nevada Earthquake's of 
December 20, 1932, 400 

Gibson (Prof AH), appointed a pro-vice chancellor of 
Manchester University, 196 

Gilbert (C W' ), [P 1 Di-e and]. Transmutation of Heavy 
Uycirogeii investigated by tho Cloud Track Method, 

Giles (Prof HA), (obituary article], 462 
Gill (Col (' A ), Population Growth and Birth Control, 615 
Gilson (H Cary). The Grcxin Flash, 866 
Ginsberg (Prof M ), Sex and Culture (/{fi lece), 205 
Gin (K V ), New Method of Distinguishing Ainvlascs, 965 
OlanviUo (8 R K ), Sir E A Wallis Budge, 172 
Gloaebrook (A L ), [F O Rue and], The Methylene 
Radiial, 312 

Glauert (L ). Birds and Butterflies, 959. 962 
GlazebrcHik (Sir Richard), Sir Alfred Ewing and his 
Cambridge Chair, 139 

Glen (A K ), and D B Keith, The Oxford University 
Arctic Expedition, 19.85-36, 804 
(«lendav(B ), Economic Coiisequences of Progress (/(nscui), 
382 , (James Seth memorial lecture), 785 , Use ami 
Misuse of Economic Statistics, 784 
Globus (Prof J H ), Ncuroanatomy a tiuide for tho 
Stuily of the Form and Internal Structure of tho 
Brain and Spinal Cord Sixth edition (Review), 166 
ttimer (P M ), Development of Jiraenn tachaniur. Cam , 

m 

Glover (Dr T R. ), The Challenge of the Greek, 245 
Godeaux (L ), ScmoucI Order Involutions of Spare, 279 , 
Zeuthen Segre s Invariant of an Algebraic Surface, 
Rational Oirrespondemes between Two Surfaces of 
Genns One, 122 

Godwin (H anclM K ). J O D Clark, and M H Clifford, 
Pollen Analysis from tho Norlolk Fens, 550 
(Joetlip (Bergaaaessor), [Prof W Sehul/, Prof H Louis 
anil], Bergtei Imisches Taschenwortorhuc h Teil 1 
Knglisch-Deutaeh (Review), 810 
Gold (Lieut (k>l E ), electeci president of (ho Royal 
Mc'teerologieal Scic letv, 146 

Goldhnger (P ), and U Lasareff, Dissociation Eneigv of 
the CO Molc-cule and tho Sublimation Heat of Carlsui, 
1077, 1078 

Goldhaber (M ), (Dr J Chadwick and], Dismt/Cgration bv 
Slow Neutrons, 65, 72 , (U J Taylor and], Detection 
of Nuclear Disintegration in a Photograpbie Etmilsmn, 
341, 346 

tioldsteiii (Dr S ), awarded tlie .\daina prize of Cambridge 

Universitv. 885 

Gooch (Dr G P ), Goograiihv and International Problems, 
118 

GochI (P ), The Koval Juhik'e Eleitri. Lighting, 1068 
Goodall (W M ), fJ P Schafer and |, Ionosphere Meosure- 
inonts during the Partial Eclipse of the Sim of Feb 
ruary 8. 19.85, 393, 398 

(i.iodhort (Prof A L) elcH ted a momber of tho Athena-mn 
aub, 228 

Goodman (A J ), Pc'lroleum Geology of Western Canada, 

OocKispoced and Avery, Effi'ct of N Rays on a Sex Cell ot 
Tobacco, 88 

Gordon (Seton). The Eider Duck (Sonialerta moUtssima 
moUisstma), 420 

Goniu (Prof C ), Cbymase and Protease in Micro organ 
isms, 796 

Cktaslmg (B S ), The Perfection of the Thermionic Valve, 
748 

Grabham (Dr M ), [death], 17.'), fnbituarv article], 3J2 
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do Graove (P ), [R Fosno, P E Thomas aiid]. Identifica¬ 
tion of Small Quantitioa of Formol, 970 
Graf (I>r.), awarded the August Forel prize of the German 
Academy of Natural Sciences, Halle, 651 
Graffa (P ), appointed assistant director of resooTch in 
economics in Cambridge Univorsity, 1086 
Graham (A.). Lamellibranoha and a Cruciform Muscle, 272 
Graham (Very Rev J A ), Education of the Anglo-Indian 
Child, 121 

Graham (J I ), [Prof J S Haldane and]. Methods of Air 
Analysis Fourth edition (Renew), 978 
Graham (Sir Lancelot), elected a member of the Athenreum 
Club, 370 

Graham (M L ), [E W McHenry and]. Estimation of 
Ascorbic Acid by Titration, 871, 879 
Graham (Dr R J D ), Vegetative Propagation at Edm- 
burgh, 348 

Grainger (Dr J ), Early Daffodil Blooms, 626 
do Gramont (A ), and D B6rotzki, Velocity of Propagation 
of Sound in Quartz, 43 , Stabilisation of a Frequency 
of Beat (Quartz Oscillators) by compensation of the 
Temperature Coefficients, 1060 
Gran (Prof HU), awarded the Agassiz Medal of the U.S. 

National Academy of Sciences, 835 
Grandadam (P ), (P Laffitte and]. Nitride formation of 
some Metals, 767 , Oxides of Platmum, 482 
Grant (W J A ), fdeath], 422 
Grard (J ), Nitration of Starch, 448 
Gray (C. H ), Products of Hydrolysis of Glycogen, 1002 
Gray (Dr F W ), and J H Cruickshank, Accuracy of the 
Curie-Ch^neveau Magnetic Balance, 162, 163 , Dia¬ 
magnetism of Light and Heavy Water, 268, 271 
Gray (Dr J ), appointed reader m Morbid Anatomy at the 
British Postgraduate Medical School, 5S6 
Gray (Dr J. H ), Hair-Tracks of Australian Aboriginals, 
880 

Gray (Dr R C ), Elementary Dynamics for Studenta of 
Science and Engineering (Reeteu’), 390 
Gray (R W ), Diet of Seals, 473 , Do Whales Descend to 
Great Deptlia T, ,34, 666, 650 

Greaves (R I N ), appointed University demonstrator in 
pathology in Cambridge University, 277 
Greaves (T ), [F G Holdaway, F J Gay and]. The Ter¬ 
mite Population of a Mound Colony, 1079 
Greaves (W M H ), Temperatures of the Stars, 403 
Groely (Major-Genl AW), awarded the Congressional 
medal of honour of the Umtod States , work of, 636 
Green (A L ), [D F Martyn and], Down conimg Redio 
Waves, 401 

Green (C ), Romaiio-Bntish Potters' Stamps, 1043 
Green (Dr C T ), and E Hardy, Flora of West Loncaahiro 
Dunes, 62 

Green (J F N ), oloctoil president of the Geological Society 
of London, 370 

Oroeu (H. N ), Airway and Aerodrome Lighting, 1045 
Groemngcr (A B ), Twiimiiig in Alpha Iron, 016 
Groenshiclds (F ), Diet of Seals, 067 

Greenwood (Ibxif M ), Functions of University Education, 
697 , Tompeioroents, Physical and Psychological, in 
Modem Science (Heath Clark lecture), 921 , The 
Gmvorsities of (ireat Britain, 066 
Greenwood (Dr T ), French Psychology (Revteio), 86, 
Mathematics and Logic (Review), 862 
Gregory (Prof W K ), Evolution of the Skulls of Verte¬ 
brates with Special Reference to Heritable Changes 
m Proportional Diameters (Amsomerism), 669 
Gregson (J D ), [Prof W Rowan and]. Winter Feeding of 
the Tick, Dermacentor andersoni. Styles, 662, 669 
Or6vy (J ), Viscosity of Very Dilute Solutions of Nitro¬ 
cellulose in Ether Alcohol Mixture, 696 
Griaule (M ), Abyssmion Games, 841 

Griffiths (Dr E ), [O O Sherratt and]. Specific Heats of 
Gases at High Temperatures, 74 
Griffiths (J H E ), [C H Cnllio, L Szilard and]. Collisions 
betwon Neutrons and Diplons, 903, 918 
Onmmett (L G ), [Prof J C. McL«nnan, J Read and]. 
Artificial Radioactivity Produced by Neutrons, 147, 
163 , Production of Radioactivity by Neutrons, 605, 
611 


Qrimsehl (Dr E ), edited by Prof R.Tomoscbek. A Text¬ 
book of Physics Vols 2, 3 and 4 (Review), 86 
Qrunshaw (P H ), Study of Diptera, with a Key for the 
Identification of Families, 263 
Gnmwade (W. R ), offer of help to the Forest Products 
Division of the Austrahan Soiontiiio and Industrial 
Research Council, 840 

Gnndley (G C.), appointed lecturer m experimental 
psychology in Cambridge University, 1086 
Grumell (Dr J.), Balance of Life in National Parks, 602 
Qrnetzmger (Dr G ), Influence of an Electric Field on the 
Thermal Conductivity of a Solid, 1001 
de Groot (Dr W ), Vision in the Ultra-Violet, 68 
GroSelj (Prof P ), A Sine Curve Crock in Natural loe, 877 
Gross (Dr. E.), and M Vuks, Quasi-Crystalline Structure 
of Liquids and the Raman Effect, 100, 110, The 
Phenomenon of ‘Wings’ and the Vibrational Raman 
Effect m Benzene and Naphthalene Crystals, 431, 437 , 
The Phenomenon of ‘Wings' as a Vibrational Raman 
Effect a Correction, 998, 1002 
Grosso (A V ), Atomic Weight of Protactmium, 274 , and 
M. 8 Agruss, Element 93, 662 
Grossmtum (R ), Measurement of Strong Polonium Prepor- 
ations by Ionisation m Pure Nitrogen, 319 
Orouillor (H ), Photowaphic Stellar Photometry by the 
method of Ch Fabry, 109 

Gnmdy (E ), (W Holmes and], Synchronous Time Motors 
and Accurate Time-Keeping, 827 
Gudger (Dr E W.), The Oblong or Truncate-tailed Ocean 
Sunflsh, Ramanta trvncata, at Mauritius, 648 
Gu4rin (H ), Reduction of the Arsenates of the Alkaline 
Earths by Carbon, 318 

Querruu (V H ), [Prof J J Nolan and]. Atmospheric 
Condensation Nuclei, 664 

Quha (Dr B C ), Nomenclature of Vitamin B„ 396, 398 , 
and A B. Ghosh, Biological Formation of Ascorbic 
Acid, 234, 236 ,871, 879 

Ouhl (A), and R Dozorceva, Sex Determination in 
Hymeuoptera, 43 

GuiUemm (T V ), Recent developments in Molecular Rays, 
662 

Gunn (D L ), Oxygen Consumption of the Cockroach m 
relation to Moulting, 434, 437 
Gunther (E R ), and others, Fatty Constituents of Marino 
Plankton, 41 

QUnthor (Dr. H ), Die Voriabilitftt der Orgonismen und 
ihre Normgrenzen, 272 

Gunther (Dr R T ), Plea for the Preservation of a Scien¬ 
tific Library, 432 , Scientific Work of Early Members 
of Oriel College, Oxford, 240, Wadhain College, 
Oxford, 406, University College, Oxford, 846 , Queen’s 
College, Oxford, 886 , Exeter College, Oxford, 1049 
Gurevich (X ), Spontaneous Emission of Neutrons by 
Radio-elements, 656, 962 

Oumov (Dr R W ), Elementary Quantum Mechanics 
(Review), 8.56 , Theory of Adsorbed Films on Metals, 
882 

Oustafsson (Dr A ), Cytology of Variation m Apomictic 
Genera, 400 

Gutenberg (Dr B), The Seismologioal Laboratory, 
Pasadena, 627 

Outh (E ), and H Mark, Application of the Inner Mole 
tular Statistics to the Ihropertiea of Long-cham, 
especially Highly Polymeric, Substances, 932 
Guthrie (Prof J. E.), [death], 818 

Guyenot (E ), and Mme J Dusznska, Sterility and Virility 
of Pituitary Grigm in the Guuiea Pig, 971 , and J 
Meierhans, Swim Bladder and Pneumatic Canal in the 
CyprinidiB, 1011 

Oyo (Dr WE), appomted director of the Imperial Cancer 
Research Fund, 869 

Gysin (M ), Basic Igneous Rocks of the Uaute-Lufira 
(Belgian Congo), 169 ; Copper Mmerals of Kinsenda 
(Belgian Congo) (1), 970; Metamorphio TiUites of 
Kundelungu and of Haute-Luflra (Belgian Congo), 
243 , Origm of the Chlontio Rooks of the Haute- 
Lufim (B^ian Congo), 243 , Presence of Dipyre in 
the Metamorphio Formations of the Kundelungu of 
Haute-Lufira (Belgian Congo), 122 
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Haan^es (J ), [Prof. W H. Koesom and], Vapour Preaaure 
of Keon at Liquid Hydrogen TemperaturoB, 1010 
Haarhoff (Prof. T. J ), awarded a Camogie Corporation 
grant for 1935-36, 924 

Haoa (Prof A ), Materiewollen und Quantenmochanik 
eino EinfUhrung auf Grund dor Thoorion von do 
Broglie, Schrddinger, Heisenborg und Dirac Vierto 
imd FOnfto Aufloge (Heview), 88 
Haas (Dr P ), The Smell emitted by Soawoods, 54.5, 649 
de (Prof W J ), A Low Tomporatiiro Kecord, 302. 

and J M Caoimir-Jonker, Penetration of a Magnetic 
Field into Supra-Oonductivo AHoyB, 30, 37 
Haber (Prof F ), Anniversary of the death of, 176 , Coin- 
memoration of the death of, 216 
Haberlandt (H ), Luminesoemo of Fluontoe and other 
Minerals, 320 , Berta Karlik and Prof K Przibrain, 
Fluorescenoo of Fluorite (3), 668, (4), 767, and Prof K 
Przibram, A Labile Coloration ot Fluorite, 319 
Haddon (Dr AC), Eightieth birthday of, work of, 866 
Hadheld, Bt (Sir Robert), awarded the Albert inotlal of 
tho Royal Society of Arta, 1066 , Special Stools, 741 
H&gg (Dr G ), The SpmoU and the Cubic Sodium-Tung¬ 
sten Bronzes cut Now Examples of Structures with 
Vai.ant Lattice Points, 874 

Haines (W B ), The Uses and Control of Natural Under¬ 
growth on Rubber Estates, 168 
Hofssinsky (M ), Applicability of Nemst’s Eloctrochoinical 
Law to Extremely Dilute Solutions, 79 
Halbert (J N ), Hemipterous Insects from Ireland, 6.51 
Haldane (Prof J B B ), Genetics since 1910, 726 . [Dr 
L S Penrose and]. Mutation Ratos in Man, 907, 918 
Haldane (Prof J S ), and J I Graham, Methods of Air 
Analysis Fourth edition (Jieview), 978 , and J O 
Priestley, Respiration Now oilitioii (Review), 891 
Hale (H M ), and N B Tmdale, yueensland Aborigmes, 
116 

Halford (Major F B ), awarded the Silver medal of the 
Royal Aeronautital Society, 1012 
Haliczer (.7 ), Population of Europe, 38 
Hall (Sir Darnel), and others, Frustration of S< lence 
(Rewetc), 414 , Tho Paco of Progress (Redo lecture), 
367 

Hall (N F ), title of professor conferred upon, by l»ndon 
University, 885 

Hall (Mrs. Stewart), gift to Edinburgh University, 800 
Hallowes (Kenneth Knight), Tho Poetical Works of 
Vol 1 1896-1934 (fteiHCic), 49 

Homacla (H ), Emission Slier tra of Alkali Halides, 401 
Heunburg (H ), [O Koller and], Constitution of Dtplo 
tchuCet Acid , a component of Verlusurta denUiata, 667 
von Hamel (Ur A G ), Aspei ts of Celtic Mythology (Sir 
John Rhys inomoriul lecture), 1003 
Hamer (W J,), [H 8 Homeil and]. The Lead Arrumula- 
tor, 614 

Hamor (Dr W A ), conferment upon, of an honorary 
doctorate by Pittsburgh University, 1049 
Hamilton (8 N ), [F. T Shutt and]. Quality of Wheat, .502 
Hamilton (VV J ), Early Development of the Ferret, 236 
Hamlm (H ), [8 B Chil.ls, Jr, Prof Y Hendcreon and]. 
Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes, 457 
Handley (R 8 ), appointed a University demoiistralor in 
anatomy in Cambridge University, 277 
Hanson (H N ), [O W Hendry and], Antiquarian Study 
of Fungi, 626 

Hontzach (Prof. A ), [death], 535 

Hanworth (Lord), appomttxl Creighton lecturer m Loudon 
University for 193.5 36, 1085 

Harang (L ), and Prof L Vegard, Interferometer Moasure- 
monts of tho Red Auroral Lme 6300, 542, 649 
Hardenberg (Dr. .7 D F ), Indo-Australion Fishes, 588, 
Sounds Made by Fishes in the East Indies, 426 
Hardunan (J ), J Keane, and T J Nolan, Chemnal 
Constituents of Lichens found in Ireland Laanora 
gangaUoidcs (1), 78 

Harding (H. E ). f H W Florey and], A Humoral Control 
of the SeoiAion of Brunner's Glands, 242 
Hardy (E.), [Dr. C T Green and], Flora of West Lanca- 
Bhne Dunes, 62 


Hswdy (Prof G H ), Theorem of tho Arithmetic and 
Geometric Means, 120 

Harmgton (Prof C R ). Relation of tho Thyroid Gland 
to Todmo (Bodaon lecture), 300 
Harkor (G ), Detennination of Traces of Prussio Acid in 
Tissues, 619 

Harler (Dr C R ), The Culture and Marketing of Tea 
(Review), 129 

Hannor (F. W ), Centenary of tho birth of, 611 
Httrmer (Sir Sidney), eloet^ president of the Ray Society, 
678 

Homed (H 8 ), and W J Hamer, The Lead Accumulator, 
614 

Harris (Dr L ), awardeil tho degree of .Sc D by Cambridge 
University, 1019 

Hams (Dr L j ), [Dr T W Birch and], Titration Curve 
of Vitamin B, 664. 669 

Harris (P L ), [Dr J C Smith and]. Addition of Hydro¬ 
gen Bromide to Olehnos, 187 

Hams (W J ), Graptolito succession of Bendigo East, 
with Suggested Zoning, 44 

Harrison (Dr DC), appointed J. C White professor of 
biochemistry m Queen's University, Belfast, 846 
Harrison (Dr E P ), G L Tumoy, onil H Rowe, Ele<’- 
trieal Properties of Wires of High Permeability, 961, 
062 

Hamson (J B ), [F Clialleugor and), Organic Sulphur 
Compounds, 192 

Harrison (T H ), Brown Rot of Fruits and Associated 
Diseases of Deciduous Fruit Trees (2), 481, and A F 
Helaly, A Brown Rot Fungus, 925 
Hartigan (Lieut Geril J A ), Rejiort on Health of the 
Army duruig 1933, 923 

Hartley (Brig -Gen Sir Harold), Rationalustion in 
Industry and Technical Education, 613 
Hartroe (Prof D R ), a Differential Analyser, 535 , The 
Differential c\nalyser, 940 , Bearing of Statistiial and 
Quantum Mechanics on School Work, 120 , and W 
Hartroe, Solf-eonaisteut Field, with Exchange, for 
Beryllium. 618 

Hartree (W ). [D R Hurtree and]. Self-consistent Field, 
with Exchange, for Beryllium, 618 
Hnrtshome (Dr N H ), Birefrmgento of ‘Viscacello’, 603 , 
‘Viscttcello’ os a Material for making Compensating 
Plates and Wedges for the Polarising Microscope, 
269, 271 , and A Stuart, Ciystals and the PoloriBmg 
Microsiope (Revuiv), 261 

Hartz (P H ), [A Biemond and], Hypogenitalism in a 
Case of Dystopia of tho Neurohy pophysis, etc , 408 
Husikura (K ), [U Nakaya and], Snow Crystals observed 
111 Japan, 1044 

Haslett (A W ), Radio round the World (Rovieio), 288 
Haslewood (G A D.), [Q. Barry, J W Cook, C L Hewett, 
I Hioger, FI L Kunnaway and], Production of 
Cancer by pure Hydrocarbons (3), 318 
Halheld (H S ), Action of Alternating Magnetic Fields 
upon F'orroinagnetio Particles, 349 
Uatoyomu (M ), and M Kimura, Suggiwted Polarisation of 
Elcx'trons, 914 

Hatt (R T ). The Manatees, 600 

Haughton (Isabol], Aiiiccboid Cells in Invertebrates, 439 
V Hausen (S ), [Prof A I Virtanen ond]. Excretion of 
Nitrogenous Compounds from the Root Nodules of 
Leguminous Plants, 184, 180 
Haiisser (late Dr. K W ), hemusgogeben von C. Bamsauer 
und R Kollath, Strahiung und Licbterythem 
(Reuwtt;), 288 

HaveU (E H ), [obituary], 258 
Havelock (Prof T H ). Ship Waves, 064 
Hawkes (C ), Excsvutinns ut Colchester, 612 
Hawkes (Dr L ), Tho Hypothesis of Continontal Drift, 
342. 346 

Haworth (Prof W N ), elected a corresponding member 
of the Bavarian Academy of Sciences, 428, E. L 
Hirst and E Oliver, Constitution of Xylan, 349 
Hayden (H H ), [Col 8 G Burrord and]. Revised by 
Col Sir Snlnoy Burmrd and Dr A M Heron, A 
Sketch of the Geography and Geology of the Hima¬ 
layan Mountains and Tibet (Review}, 861 
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Hazel (H ), Combination Tones and Modulated Waves, 
842 

Haznn (Dr H L ), awarded a Louis Edward Levy medal 
of the Franklin Institute, 948 
Hecht (S ), A Theoretical Basis for Intensity Discrimina 
tion in Vision, 447 

Hock (Capt N H ), Map of the Distribution of Earth¬ 
quakes, 348 

Heckel (Father Beuno), Yao Education, 438 
Heoker (Dr J T ), Russian Sociology a Contribution to 
the History of Sociological Thought and Theory 
(Review), S28 

Heilbron (Prof I M ), K M Samant, and 1* S Spring, 
Ring Structure of Calciferol, 1072, 1078 
Heitzmann (P ), [R Lespieau and|. The C,H4 Hydro 
carbons arising from the Action of Crotyl Brotmde 
upon its MagncMiuin Deriiative, 802 
Helaly(A F ), (T H Harrison and], A Brown Rot Fungus, 

925 

Hemming (F ), The (Jeneric Names of the Holarctic 
Butterflies Vol 1 1758-1863 (Review). 416 

Henderson (Sir James B ), F'undainontal Dimensions of 
Pi, and A", in Electrical Science, 105, 110 , 666, 

639 

Henderson (W J.), Limits of the Contuiuous p Ray 
Spectrum, 274 , [Dr C D Ellis and]. The Period of 
Radionitrogeii, 420, 437 

Henderson (Prof Y ), [S B Childs, Jr , H Uamlui and]. 
Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes, 457 
Hendrick (Dr I ), Facts and Theories of Psychoanalysis 
(Review), 208 

Hendricks (S B ), [Dr G E Hilbert, O R Wulf, U 
Liddel and], A Spectroscopic Method for Detecting 
some Fonns of Chelation, 147, 153 
Hendry (O W ), and H N Hansen, Antiquarian Study of 
Fungi, 626 

Henney (K ), Electron Tutsis in Industry (Remew), 60 
Henrard (Dr K H ), awarded the D’Arsonval prize, 428 
Eenrard (Dr P ), Physiological Polarity m AtpergiUue, 
833 

Henri (Prof V ), Physique Mol6culaire matidre et 
5nergio (Review), 603, and P Angenot, Ultra¬ 
violet Absorption Spectrum of Pyridine, 767 
Honrint (E ), Angular momenta in Electromagnetic 
Theory (2), 122, the Antisymmetric Aspect of 
Electromagnetism Torque and Momontor, 631 
Henry (L ), Photo-chemical decomposition of Nitrous 
Oxide and the Energy of Dissociation of Nitrogen, 
558 

Hemegger (F ), and Berta Karlik, Determination of very 
smalt amounts of Uranium, and the Uranium Content 
of Sea-water, 932 

Horszflnkiel (H ), J Rotblat, and M 2yw, I„o88 of Velocity 
of Neutrons m Heavy Water, 653, 659 
Hertzsprung (Prof E ), elected a fureim member of the 
Royal Academy of Sciences, Stockholm, 204 
Herzog (Prof R O ), [obituary article], 534 
Hess (Prof V, F ), and Dr W Illmg, Terrestrial Mag¬ 
netism and Cosmic Rays, 97, 110, and Dr A 
Steinmaurer, Cosmic Rays from Nova Herculis ’ 
617, 624 

Hevoey (Prof G ), Artihcial Radioactivity of Scandium, 
1051 , Natural and Artiflcial Radioactivity of 
Potassium, 96, 110, and Miss Hilde I,evi, Radio 
potassium and other Artiflcial Radio-elements, 080, 
587 

Howett (C L ), [G, Barry, J W Cook, GAD Haale- 
wood, C L Hewott, I Hieger, E L, Kennaway and]. 
Production of Cancer by Pure Hydroc-arbons (3), 318 
Hewitt (.1 ), Arrow-heads and Barbs in the Albany 
Museum, Grahatnstown, 883 

Hewitt (Dr L F ), Oxidation-Reduction Potentials in 
Booteriology and Biochemistry. Second edition, 301 
Hirwlett (Prof H T ), Prof W KoUe, 946 
Her (Cl. L ), and F J D Thomas, Tortrix Moth Peats of 
Fruit Trees, 273 

van Eeyningen (W. [Dr D M Needhsm and]. Link¬ 
age of ^emical Changes in Muscle, 585, 587 


Heyrovsky (Prof J ), A Sensitive Pulorographic Tost for 
the Abwnce of Rhenium in Manganous Salts, 870, 
879 

Hicks (Prof G Dawes). Philosophy and Modem Science, 
1036 

Hicks (late Prof W M ), The Structure of .Spectral Terms 
(Review), 857 

Hieger (I ), [G Barry, J W Cook, GAD Haslewoml, 
C L Hewett, E L Kennaway and]. Production of 
Cancer by pure Hydrocarbons (3), 318 
Higgs (P O ), Utilization of Parathn Wax and Petroleum 
Cereem, 113 

Hilbert (Dr G E ). O R Wulf. 8 B Hendricks, and U 
Liddol, A Spectroscopic Metliocl for Detecting some 
Forms of Chelation, 147, 153 
Hdditch (Prof T P ), Chemistry of Fats, 552 
Hill (Prof A V ). elected a foreign member of the Royal 
Academy of Sciences, Stockholm, 264 , Heat Pro 
duction of Muscle and Nerve, 721 
Hill (Prof FT), Dovelopraontfl m Aeronautical Science, 
750 

Hill (Joyce C ), [Prof .1 B Gatonby. T J Macdougald 
and]. Culture of the Mantle-wall of Helix, 154 
HiU (Sir Leonard), Do Whales descend to Great Depths t, 
657, 669, Electric Metliods of Producing Humane 
Slaughter (fieiijamm Ward Richardson Wture), 
578 

Hill (R T ), and Dr A S Parkes, Hypephyseetomy of 
Birds (6 and 6), 242 

Hill (Prof W CO), Retinoscopy of Loris, 684 
Hindhede (Dr M ). Gosunclheit durcli nchtige und 
einfache Kmahrung (Review), 1016 
Huis (Dr C H ), Meridian Observations of Faint Stars 
in selected areas, 312 

Hinslielwood (C N ), reappointed a loc-turor in chemistry 
in Oxford University, 969 , Some Aspects of Modern 
Physical Chemistry, 76 , Thennal Decomposition of 
Acetaldehyde, 67 , and Dr A T Williamson. The 
Reaction botwoeii Hydrogen and Oxygen (Review), 380 
Hiram (Vice-Admiral Y ), awarded the gold medal of the 
Institution of Naval Architects, 146 
Hirst (Lord), elected on honorary member of the Institu¬ 
tion of Electrical Engineers. 182 
Hirst (E L ), [Prof W N Haworth, K Oliver and]. 
Constitution of Xylan, 349 

Hoare (Dr F E ), [G W Brindley end]. Magnetic measure¬ 
ment of Ionic Deformations m Crystals, 473, 475 
Hobson (Pro! AD), and J Omer-Cooper, A/me canrri- 
formw in Great Britam, 792 

Hobmn (Dr K P ), [Dr W M. Davies and]. Humidity m 
relation to sheep blowfly attack, 106, 110 
Hodge (W V D ), elected a fellow and appointed lecturer 
and director of Mathematical Studies at Pembroke 
College. Cambridge, 196 

Hodgkmson (Prof W R ), [death], 610. [obituary 
article], 946 

Hodgson (W C ), Natural History of the Herrmg of the 
^uthem North Sea (Buckland lectures, 1933), 028 , 
[R E Savaf^ and]. Lunar Influence on the East 
Anglian Herring Fishery, 167 
van Hoopen (Dr Ir E C N ), and Dr. A C Hoffman, 
Stone Structures m the Western Transvaal, 660 
Hoffman (Dr AC), [Dr Ir E C N van Hoepen and]. 
Stone Structures m the Western Transvaal, 660 
Hogarth (J W ), Decomposition of Cobalt Amalgam, 4^3 
Holdaway (F G ), F J Gay, and T Greaves, The Tennit > 
Population of a Mound Colony, 1070 
Holman (Prof R M ). [death], 086 

Holmes (Prof. A.), The Measurement of Geological Time, 
680 

Holmes (Dr K ), [K. Dixon and]. Mechanism of the 
Pasteur Effect, 996, 1002 

Holmes (Prof H. N ), Introductory Colloid Chemistry 
(Review), 386, Laboratory Manual of Colloid 
Chemistry. Third edition (Review), 385 
Holmes (W.), and E. Grundy, Synchronous Time Motors 
and Aoourate Time-keeping, 627 
Holwerda (K ), [P. E. VorlmJe, J. van der Lee and]. 
Researches on Fat Metaboham (6), 1087 
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Honila (Prof K ), and Dr Y Shinii7u, Magnotixm of Tm. 
108. 110 

Hope-Jones (F ), awardod a John Prno Widhordl inrdal 
of the Franklin Inatilut^. 048 
Hopf (Prof K ), Mathnniatical Probloma of Uoiiiative 
Equilibrium (Reinew), 51 

Hopkins (Sir Fredoritk (lowland). DiBPovery and Sir 
nificance of Vitanima, 708, The Naturaliat in the 
Laboratory (Bacot memorial locturo), 57(1 
Hopkins (Prof T C ), [doath], 818 

Hopwood (Prof K L ), |Dr T E Batika, T A Chalmers 
and], Inducoil Radioaotivity producml by NoiitronH 
Liberated from Heavy ^ator by Hadiiim (lamina 
Raya, 90, 110, and T A Ohahnera, Direiteil DifTii 
aion or Canaliaation of Slow Noutrona, 141. 34(1 
Hore-Beliaha (L ), the Rocket Locomotive, (il2 
Horikawa (Y ), Monugiaphia Hi'patitnruin \iLatrali- 
Japonicarum, (120 

Homel (J C ), Catalyaia of F.stcr HydroRais by 1),0^ Iona. 

Horsley (L H ), (Prof d Hmk and]. Anomalous S< attormg 
and Structure of Light Nuclei, 430, 437 
Horsley (W D ), Pulsation in Electni Moms. 1081 
Hoaker (Mias Anno), Moulting and Roplaioinent of 
Feathers, 160, 153 

Hosinor(Prof (} L ), [Prof C B Brood and]. The Prim ipies 
and Practice of Surveying Vol 2 Higher Siircoy. 
ing Fourth million (Hn'ieit), 8 
Houston (Dr K A ), A Siinple Method of Hetcnahro- 
matic Photometry, 100(1 

Hovorka (F ), and W C Dearmg, The Quinhydrone 
Electrode, 882 

Howard (A ), [E S Woat and], Uccign of Overheml Irn 
gallon Systems, 348 

Howard (A L ), Reafforestation of lioroal Trees in (Ircat 
Britain, 231 

Howard (Dr J ), [death], 58 , [obituary article], 214 
Howarth (L ), awardod a Smith’s prize of Cambridge 
University, 444 

Hubert (late H ). edited, etc , by Prof M Maiisa, U 
I,antier and J Marx Translated by M U Dohie, 
The Greatness and Decline of the Celts (Rei'ieic), JKl 
HUckel (Prof W ), Thooretischo Oruiidlagen der organis- 
ohen Chemie Band 1 Zwoito AuUogo (Renew), 384 
Huggett (Dr A St G J McC ), appointed professor of 
physiology at St Mary’s Hospital Mmlual School, 
886 

Huggins (K. H ), Types of Settlement m the .Scottish 
Highlands, 119 

Hughes (W ), Control of Seedling Disease of Sugar Beet, 
631 , and Prof P A Murphy, Crown Rot of Sugar 
Beet a Boron Deflciencv, .395, 398 
Hull (Dr Eleanor), [obituary article], 17.5 
Hulme (H R ), J McDougalf, R A Buckingham, and 
Prof R H Fowler, The Photo-electric Absorption 
of X-rays in Heavy Elements, 618 
HUlsen (Prof C.), [obituary article], 421 
HulthAn (L ), Isotope Effect in Band Spectra of Hydrides 
and Deutrides, 543, 549 

Hulubei (Horia), Use of X-Rays for Showing the Deforni 
atioii of a Crystalline Network under the Aitnm of 
an Eleetnc Field, 1010 

Humberstone (T LI ), University of London Buildings, 
785 

Hume (Cemt. C W ), Alleged Ansesthesia produced Klee trie 
ally, 658 , Testing for Unoonaciousnoss afkir an Elec 
trio Shock, 107 

Humo-Rothery (W.), Lalttice Parameters of Solid Solu 
tions in Silver, 1038, 1042 

Hunt (Elinor 8.), Changes Noted in the Allantoic Mem 
brane of the Chick m 500 experimenta, 484 
Hunter (Dr. J. de Oraaff), Stokes's Formula m Geodesy, 
„ 471,476 

Hunter (Prof. R. F ), The Eleotromc Theory of Chemistry 
an Introductory Aooount (Rem«w), 663, [Dr A D 
Deaai and], Isciinerio forms of Complex Aoetie Acid, 
« <84 

Huntiuaan (M. E.), [Prof. C, H Best, J H Ridout and], 
The ‘Ltpotroj^o^ EfTeot of Protein, 821, 834 


Hurst (Dr S ), Kadioactivity of Potassium, 905, 918 
Hutchmgs (P J ), 1 Prof E N da C Andraile and] 
Mechanical Behaviour of .Single Crystals of Mercury, 


Lord (Dr .S ), Desiriplion and r.lenlitlinti.m of Siwcies, 
1030 

Illmg (Dr W ), [Plot V' F Hess ami], Terrostnal Mag 
netisni onrl Cosmic Ravs, 97. llO 
Ilyin (Prof B S ), Fishery Researi h m the USSR. 989 
linanishi (Dr S ), Raman Sixk triiin of Gaseous Carbon 
Disulphide, 396 

fnfeld (L ), [M Uorii and], (Quantisation of the New Field 
Equations, 198 

Inglw (Di 1) R ). Dislnbiilnm of Niitlear Meihnnn al 
.Moments, 998 

lonescii (T ), and C Mihul, Propagation of Electric Haves 
111 the Earth’s Magnetic Field, 887 . Structure of the 
lumsed Layer of the Atmosphoi-e (ronosphore), 43 
Trcvlale (Dr T ), and others, Surfai o Chemistry and it< 
Imlustiial Appleatums, 1084 
IsoiM (VV' E ) Organic Mai ter Content and Carbon 
Nitrogen Ratio of South African Soils of the Winter 
Kainiall Area, 1011 

lyi'ngar (A V V' ) Deamination m Virus infected Plants, 
354, 346 


Jahloiiski (Dr V ) and W Szymanowski, Thermal 
Rolatioiu of Fluoroseont Molecules and Duration ot 
Liiniuiescence, 582, 587 

Jinks (Dr L V), Correlation of Physiral and Mental 
Culture', 1003 

Jackson (Miss Dorothy .1 ), Giant Cells in Insects Para 
Bitiseil by Hvmeuoptrrous Larva'. 1040. 1042 
Jackson (Dr L H ), .Sense organs in Malacobdella, 792, 
794 

Jackson (T H U ), Attacks of Binis upon Butterflies, 194 
.lackson (W’ F ), Combustion of Carbon Monoxide, 477 
Joiquet (P \ ), Eloi'troly tic Method for obtaining Bright 
Copper Surfui'es, 1076, 1078 
.loeger (L)r F ), Hydrology of Asia, 513 
Jaeger (F M ), [T J Popis'ina and). Exact Measurement 
of the Spc'cifi. Heats ol Sohil .Substanies at Higher 
Temporalun's (I9), 1087. anil J Bointema, Sym- 
motrv and Structure of the CrjstaU of the Hydro 
chlundiia ol Tnamino tri'tliylainine, 970 
James (S P ), [F W Edwaids and], British Mosqmtoei 
and their Control Second ndition, ,503 
Jansen (Proi B C 1’), Idem ity of Vitamm B, and Flavme 
and the Noineuolatiire of Vitamins, 267, 271 
Janus (H ), [Miss V DioJima and], A Now Magnetic 
Alloy with very largo iisircitiM force, 38, J7 
Jeans (.Sir James), nominated as piofoaior of astronomy 
at the Royal Iiiatltutioii, .536 , Strueturo of the 
Univerae. 673 

Jeffreys (Dr H ), Cousldution of the Earth Ii78 , Philo 
Bophy and Modem 8c lenoe, 911 
Jeanselme (Dr K A ), [obituary |, 818 
Jenkina (Prof OP), [doath], 214 

Jont'w'Uko (W ). Ionisation Measurements on .Separate 
a-Rays, 931 

.losporuen (Dr P ), The Godlliaab Expedition 1928 - 
Copopoda, 843 

Jesson (Prof K ), Pollen Analyses of Peat. .152 
Jewett (Dr K B ), awardisl the Faraday moilal of the 
Institution of Electni al KngmoerM, 182, presented 
with the Firaday medal of the Institution of Elivti k 1 
Engineers, 651 

Joffo (C ), and A .Shakina, Infliienee of VS aUr Vapoiii 
on the Velocity of the Reactions iii the Charge ol a 
Glass Furnace, 43 

John (W J ), and F M .Sayers, Insulators of High 
Voltage Transmission Lilli's, 590 
Johnson (K L ), Disc-overy of a New (2omet. H5 

Johnson (Prof G E). [death], 818 

Johnston (H. L ), Deuterium Content of Ordinary Water. 

842 
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Johnston (Isobol K ), [J Small and], Mathematical Evo¬ 
lution m CompoBitie, including Proof of Normal Death 
of Species, 1009 

Jolibois (P ), a Now Arrangement of tho Diffusion Pump, 
767 

Jones (Prof B Melvill), Speed in Aviation, 501 

.Tones (D F ), Somatic Sogmgation due to Jleinizjgous 
and Miissmg Denes, 971 

Jones (Dr II Spencer), General Astronomy Second 
edition {Ilevteie), 810 

Jones (Dr LI Wvnn), An Introduction to Theorj anil 
Prnetien of Psychology (Jftt'fui), 1017 

Jones (Prof O T ), Physical Methods in the Study of 
Earth Structure (James l'’orroRt lecture), 844 

Jonc>a (Dr VV H ), Gixilogy and Mmeral Wealth of Burma 
(lieview), 523, SUifes and Wlnte’s Striictiiial 
Geology (ifceicic). 9”’* 

Jordan (Pmf P ), Statistischo Moeharuk auf quanten- 
tluvirotisohe Grundlage (/fetiiu>), 491 

Jost (Dr W ), Mechanism of Explosions and Comhustions, 
614 

Jouaust (U ), [Q Dupouy and]. Absolute Measurement of 
Magnetic Fields and tho Determination of tho Ampere 
m Absolute Value, 407 

Joukowaky (E ), and J Duffle, .Salts DissuIvchI in tho 
Surface Waters and the Phreatic Waters of the Can¬ 
ton of Geneva, 243 

Jouravsky (O ), P Charozenko and G Choubert, tho 
Residu^ Induced Magnetism of the Eruptive Rocks, 
819 

Junkers (Prof H ), [death], 214 


Kamesam (S ), Preservative Treatment of Wooden 
Sleepers, 1081 

Kamienski (B ), Measuring the Dielectric FotontiaU at tho 
Surfeuie of Separation of the Phases Solution Air, 
847 

Kapitza (Prof P ), Liquefaction of Helium, 39, tho 
U.S.S.R and, 766 

Kaplan (Prof J ), A New Nitrogen Afterglow Spectrum, 
1034, 1042 , Light of the Night Sky, 229, 235 
Kapp (R O ), appointed Pender professor of electrical 
engineering m University College, London, 481 
Kappers (Dr C U A ), An Introduction to the Antlmi- 
pology of the Near East m Ancient and Recent Times 
With a chapter on Near Eastern Bloodgroups, by 
Dr L W Parr (Review), 487 
Korlik (Berta), [H Haberlandl, Prof K Pnibram and], 
Flurescence of Fluorite (3), 008 , [Prof K Przibrom 
and], Fluoresoenee of P’luonto (4), 767 , [F Hemegger 
and], Determmation of very small amounts of 
Uranium, and the Uranium Content of Sea water, 
932 

Karrer (W ), and K. Venkateraman, Identity of Caly- 
copterm and Thapsin, 878, 879 
Kay (Dr F F ), Soil Survey in Berkshire, 439 
Kay (Dr S A), |Dr A C Cumrning and], A Text-Book of 
Quantitative Chemical Analysis Sixth edition, re¬ 
vised by F C Guthrie and J T Nance (Review), 
1020 

Kaye, (Dr, G. W C ), Therapeutic and other applioations 
of X-Rays and Gamma-Rays, 724 
Kayser (Prof H ), uud Prof H Konen, HanHbuch der 
Spektroscopie Band 7. Dntte Lief (Review), 167 
Keane (J.), [J Horchman, T J Nolan and]. Chemical 
Constituents of Lichens found in Ireland Leeanora 
gangaleotdes (1), 78 

Keble (R A ), [R. B. Withers and], Falreozoic Starfish 
of Victoria. 237 

Keeler (E C ), Biological Movie Booklets Vols 1, 2 and 
6, 336 

Keeble (Sir PVedenck), Fertility of the Earth, 368 
Keesom (Prof W H ), and C W Clark, Atomic Heat of 
Nickel between 1 1 and 19 0°K, 1087 , and J Haantjes, 
Vapour Froesure of Neon at Liquid Hydrogen Tem¬ 
peratures, 1010, and K W Taconis, An X-Ray 
Goniometer for the Investigation of the Crystal 
Structures of Sohdified Oases, 1010 


Koitli (Sir Arthur), Anthropology of the Neeur East 
(Review), 487 , Conceptions of Man’s Ancestry, 705 , 
Darwinism and its Critu s. 987 , Early East Africans 
(flcfieu-), 163 

Keith (D B ). jA R Glon anti], Tho Oxford LTiiiversity 
Arctic Expslition, 1935-.36, 604 
Kemeny (Charlotte), [L Schmid and), Flores verbasci, 768 
Keinpo (H R ), [death], 610 

Kompton (A E ), [M L E Ohphant, Lortl Rutherford 
and]. Accurate Determmation of tho Energy Released 
in Certain Nuclear Transformations, 482 
Kendall (Prof. J ), Sir James Walker, 863 
Kenealy (Auiliella), The Human Gyros(o|xi (Renew), lO.V) 
Kenez (I ), [W' Wossiliew, Prof J .Syrkm and]. Dipole 
Moment of lotline, 71 

Kcimard (Miss M A ), Primary Cortical Degeneration ot 
tho (Torebelliira, 1088 

Kennaway (E L ), [G Barry, .1 W Cook, GAD Huslc- 
w'ood, C L Howott, I. Hieger antlj, Proiluction of 
Cimoer by Pure Hydrocarbons (3), 318 
Kenner (Prof J ), Formation of Galactose in Vital Pro¬ 
cesses, 606, 611 , [D W Adamson and], Preparation 
of Diazomcthnno and its Iloiriologucw m tho Frio 
State, 833, 834 , Prof M Polanyi and P Szego, 
Aluminium Chloride as a Catalyst of Hydrogim 
Interchange, 267 

Konsil (H E M ), A Tidal Power Project m tho Bay of 
Fimdy, 299 

Kenyon (H F) [Dr F P Bowden and], Over-Potential 
of the Hydrogen Isotopes, 106, 110 
Kerr (Prof J Graham), and Parliamentary Reprcsi n 
tation, 919, elected MP for tho .St ottish I ni- 
vorsitics, 108.5 

Kerr (P F ), (C 8 Ross and]. Clay Mmerals, 552 
Khan (Mohammad A R ), A Forgotten Indian Motoonte, 
39 

Kharasch (M 8 ), and R R Legault, Ergomotnno, 919 
Khastgir (Dr 8 R ), Surface force Theory of Crystal 
Rectification, 148, 163 

Khouvino (Mme Y ), Bacterial Decomposition and Syn¬ 
thesis of Cellulose, 660 

Kidd (Dr. F ), Food Storage and Transport, 739 , Res- 
piration of Fruits, 327 

Kiefer (Dr O ), translated by G and Helen Highct, 
Sexual Life m Ancient Romo (Review), 261 
Kikuchi (8 ), 8 Nakagawa, and H Aoki, The Fenni 
Proton Effect in Silver, 905, 918 
Kimura (M ), [M Hatoyama and]. Suggested Polarisation 
of Electrons, 914 
Kiinura (S ), Chinese Fishes, 963 
King (A ), Fireball of January 3, 1936, 180 
King (Dr. H ), (Turare, 469, 476 

King (R. L ), [Dr. H W Beams and]. Effect of Ultra- 
Centrifuging on the Cells of the Root-tip of tho Bean, 
232, 236 

King (Col W. O ), [death], 645 , [obituary article], 817 
Kinsey (E. C.), Bird Sociology, 73 

Kipfer (P ), A High-Pressure Wilson Cloud Chamber, 431, 
437 

Kirby (Miss), [J B. Butler, J Carroll and]. Toxicity of 
Native Pyrethrum, 1009 

Kirkman (A H. B ), Man versus Rabbit Second edition 
(Review), 207 

Kirkpatrick (Grace), The Grand Coulee Dam, 1029 
Hitching (J A ), Ecology of Intertidal Hock Surfaces on 
the Coast of Argyll, 1010 

Klemholz (L. H.), Eye-stalk Hormone and the Move¬ 
ment of Duital Retinal Pigment m Palcenwnetee, 447 
Klemenc (A), [R Weehsberg, O Wagner and]. Gas- 
analysis Methods for Determining Carbon Suboxide 
m Presence of Carbon Dioxide, Carbon Monoxide and 
Oxygen, 668 

Klen^rer (Dr O ), EinfUhrung in die Elektronik die 
Experimentalpliysik des freion Elektrons un Lichte 
dor klassischen Theorie und der Wallenmeohamk 
(Review), 249; Radioactivity of Potassium and 
Rubidium* 707 

Kilt (A.), and Dr A Langseth, Raman Spectrum of 
Deuterobenzene, 066, 062 
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Kliick (Dr ), appointed director of the now Dan/jg State 
Academy of Practical Modii me, ,504 
Kna^ (Dr T Ellio), t'rj'Hlal Strucfui'e of Cyaniiric 
Triazide, 268 

Knight (Dr It C ), (obituary artn le], .363 
Knox-Shaw (Dr H ). and H (3 S Barrett, The Radi liRo 
Catalogue of Proper Moliona in the iSelei ted AreaH, 

1 to 115 (ffetneui). 379 

Knudaon (Dr VO), awarded the Aineriraii AHHoiiation 
prize, 238 

von Koonigswald (G H R) the Foaml Mammalian tauna 
of Java, 696 

Koepfli (.1 B ), [Dr K V Thimann undl. Idontilv of the 
Growth promoting and root forming aiihelanrts of 
Plants, 101, no 

Koets (P ), Comple’c roacervation of Annlophosphoiii 
Acid and Proteins, etc , 407 

Kohbrausih (K W P ), and P KoppI, Itniiiaii DITeit 
(38), 160, tind A Pongratz, Itaman Spiilrum of 
Polysubstituteil Benzones, 160 
Kollo (Prof W ), [iloalhl, 818 , [obituary art n le] 016 
Roller (G ), and H Hamburg, Csirwlitutiou of Ihplo 
tc/iisteJi Acid , \ Component of Ptrltuturm dmlbata, 
667 

Roller (P (' ), Origin of Variations within .Spoi'ies, 69, 
72 

Ron (Dr OAR), title of reader m organic chemistry 
conforrcxl upon, 196 

Konon (Prof H ). [Prof H Kajeer undj, Handbiich 
der Spektroacopie Band 7 Dritte Liel (Htvteu), 
167 

Hopper (H ), [A Dadieii and], Raman Spiitra of Heavv 
Hydrocyanic Acid and Heavy Hvdrogc'ii Sulphide, 
9.32 , Ramon Spec truni of biqiiid Deiiti riutn Chloride, 
768 

Koppl (F), [K W F Kohlrausih and], Raman Kftixt 
(38), 160 

Korenchovsky (Dr V ), Effects produced on Rats hy 
Synthetic Androsteron (Male Sc'x Hormone), 434, 

Komfold (Dr G.), and M McCaig, Absorption Spectrum 
of Sulphur Monoxide, 186, 189 
Korsmo (Prof K ), Wood Plates Senes 1, with Deserip 
ttve Booklet (Hevu’w), 0.37 

Kosambi (Prof D D ), [S Chandrasekliar. S Chowlaandl, 
awarded the Ramanujan memorial prize m mathe- 
matios, 28 

Kostofl (Prof D ), Mutations and the Ageing of Seisis, 
107 

Kovesligethy (Prof R.), [death], 16 
Kramp (P L ), Zoology of the Faroes Bryozoa, 881 
Kroclel (F E ), and W 3 Roberts, Supra vital staining of 
Cartilage, 696 

Kfopolka (J H ), and J Kubis, Tor- and Quadrivalent 
Manganose, 123 

Krijghnamurty (S, G ), [K R Rao and]. Structure of Br 
III, 309 

Krisbnan (K. S ) and S. Banerjoe, Stark Splitting of the 
Level of the Manganous Ion in Crystalline Fields, 
873, 879 

Knshnan (R S.), Molcxiular Clustering in Fluids, 74 
Knvich (8. S ), [V. O VaHadi, G V Pokrovsky and], 
A Search for the Extreme Infra-Red Siteetruin of the 
Sun, 1036, 1042 

Kruyt (H R ), Action of Electrolytes on Hydrophobic 
Colloids, 1087 

Krylof! (Prof. N.), and Dr N. Bogoliuboff, Non-Linear 
Mechanics, 117 

Krzywtcki (Prof. L ), Primitive Society and its Vital 
Statistics (Retoete), 936 

Kubis (J.), [J. H Kf^lka and]. Ter and Quadrivalent 
Manganese, 123 

Kudo (R. R.), Protocoan Parasites of Fishes, 191 
Kugy (Dr. J ), translated by H. E. O. Tyndale, Alpine 
PitamaM (Rwasw), 387 

Kuhn (Prof. R.), Synthetic Compound with Vitamin B, 
Activity, IM 

Kurtohatov (B.), J. Kurtchatov and G Latyohev. Dis¬ 
integration of Boron by Slow Neutrons, 847 


Kurtchatov (.J ), [B Kurtchatov, G Latychuv and]. 
Disintegration of Boron by Slow Neutrons, 847 
Kiirti (N ), and Prof F Simon, KiirUicr Exporiments with 
the Magnetii Cxiohng Method. .31. 37 
Kutzelnigg (a ),[K Beutel and], Ac tion of Liquid Bromine 
on Cellulose, 160 


T.abv (Prof T H ), awardixl a Carnegie Girixiratiiiii grant 
for 1935 .36. 921 . [VV N CbriKlmnsen, R \\ Grab- 
tree and] Density of Light Water Ratio of Deu 
toriuin to Hydrogen m Ram Water. 870, 879 
Laiey (J M ), Hydrology and Ground Water [Hnview), 
132 

Isu k (D ), Insects and Spiders from East GroetUond, 236 
Loi roix (A ), .Stony Meteoritc-i fallen in Air (Nige r Colony), 
1087 

f.alhtto (P ), and P Grandmlain, Nitride formation of 
some Metals, 767 , Oxides of Platinum, 482 
Lagatu (H ), and L Maume, Leaf Diagnosis of Tobacco, 
618 

lie Laguna (Dr Frederica), Cultural History of G’ook 
Inlet, Alaska, 688 

Laidler (Dr P W ), Archseologii al and Gc-ologu al 
Sequence in the Transkei anil Ciskoi, 883 , Dating 
hy Beads at Zimbabwe. 625 

Laiiig (Miss J ), [Dr (J .Salt and), Diw riininativo Ability 
of a Parasitoid, 792. 794 

Laissiis (J ), Cementation of Ferrous Alloys by Beryllium, 

lAttib (Sir Horace), (obituary ai ticloj, 255 
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Mati^ka (Prof J.), [Prof. A. J. P. van den Brock and], 
Ine Bones of Comenius, 272 

Matthews (Dr H A.), Seasonal Distribution of Rainfall in 
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of Small Amounts of Moisture in Solid Orgamo Sub¬ 
stances, 803 , [M. Wojoieohowski and], Determination 
of Moisture m Standi^ Benzoio Acid, 803 
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Chromate, 401 

Milhoud (A ), Electromotive Force Produced by tho Out- 
flow of Steam, 802 

Mill (Dr. H. R ), Miss Mirsky'a “Northern Conquest’’, 189 
Milligan (J. C ), [Dr F L Arrot and]. Formation of Mer- 
ou^ Molecules, 999, 1002 

Mills (F W.), An Index to the Genera and Species of 
the Diatomaoen and their Synonyms, 1816-1932. 
21 Parts (Review), 1019 

Mills (Dr W. H.), [Dr P Maitland and]. Experimental 
Demonstration of the Allene Asymmetry, 094, 1002 
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Milne (Prof K A ), awuidod the gold modal of the Royal 
Aatronomital Sooioty , work of, U4 , Origin of the 
Coumii Rays, 183, 183. Rocesraioii of the Spiral 
Nebulip, 160, Relativity, Gravitation and World- 
Structure (Reittew), H36 

Milner (P ), Conflict and Co-operation, Economic and 
Political, in the Pacific (Gawthron lecture), 575 
Minor (.1 U ), Pricoa of Biolognal Hooke in 1014 901 
Miruiis (C M ), [R H Sloane and]. Moving Stria!ions, 436, 
437 

Miriiiianolf (A ), | P Cliodat and]. Ageing of Yoaats, 1051 
Mdchell (Ilr C Aiaew'orth), liafionaliaation of Srieiililv 
Publicntion, 791 

Mitchell (K ), The .Spectral iSelectne Photo Electric Effect, 
789, 794 

Mitchell (Sir Peter Chalmers), Itctireinent of, 756 , elected 
an lionorary student of Christ Church, Oxford, 1049 
Mitra (Sarat Chandra), An Orissa Cult, 512 
Mifra (Prof S K ), ami P Syiitii, Absorbing Layei of the 
Ionosphere at Low Height, 951, 962 
Miyabe (N ), Landslides in Japan, 1004 , fT I’eruda and]. 
Recent Changes of Level in .Tapan, 274 
Moborly (Sir Walter), elected a member of the Atliononun 
Club, 228 

Moeller (Dr P ), Dio Dreieloktrodenruhro und ihro Anwond- 
ung Dbungen an dor Droielektrodonrohre mit don 
zugohdrigon theorotisohen Erlftutorungen (Revtew), 
287 

Moerbook (U 11 ), and A C Von Beest, Cold Teat for 
Fuela, 192 

Moffett (A A ), Cytological Studies m Pears, 237 
Moir (C ), fH W Dudley and]. Isolation of Ergometrine, 
a new Alkaloid from Ergot, 919 
Moir (J Held), Age of the Sub Crag Klint Impleini'iits, 4o2 , 
Giant tland-Axo from Sheringliaiii, Nortolk. 963 , 
and .r P T Burchell, Diminutive' Flint Implements 
1079 

Moisseiev (N ), Curves Defined by a System of Differential 
Equations of the Second Onlor (2 and 3), 199 
MoUet (P ), ]J Errern and], Intramulocular Isomerisms 
and Infra Red Absorption Spectra, 031 
Molly (K ), [E Parnjas and] Some Ttherti her (Abyssinia) 
Limestones, 971 

Molnar (S ),[!'' Liobenand], BehaviourofthoOombmation 
Olycocoll-Alcohol towards Yeast which has been 
shaken with Oxygen, 668 

Molotkovkij (G ), Dotorminatiun of the Cooffieionl of 
Ventilation in Leaves, 355 

Monohot [Fron and], Influence of certain Derivatives of 
Quinoline on Vegetation, 483 
Mond (Sir Robert), O H Myers, and others. The Buohouiii 
3 Vols (fietncm), 690 

Mondam-Monval (P ), and R Wellard, Influence of Tom 
peralure on the Explosion of Mixtures of Air and 
Hydrocarbons, 354 

Munkhouse tA ), Electrical De\ oloptnenls in the Sonet 
Union, 93 

do Montalk (R W ), Building in Earthquake Countries, 
41 

Montgomery (C G ), and D D Montgomery, Cosiuie 
^y Bursts and their Variation with Altitude, 925 
Montgomery (D D ), [C G Montgomery and]. Cosmic Ray 
Hursts and their Variation with Altitude, 925 
Moon (Dr P B ), and J U Tillman, Evidence of the 
Velocities of ‘Slow’ Neutrons, 904 
Moore (Di. H.), elected president of the Institute of Metals, 
428 , Recent Trepds and Future Developments in 
Metalliirgieal Research, 1029 
Moore (Miss Judith R ), [K Mendelssohn and], Supra- 
oonduoting Alloys, 826, 834 

Moore-Brabazon (Lieut -Col J T C.), elected president of 
the Royal Aeronautical Society, 679 
Morant (Dr G M ), and Miss Stoossiger, Human Skeletons 
at Hythe, 925 

Mordey (vV. M ), Action of Alternating Magnetic Fields 
Ujpon Ferromagnetio Partiolea, 508 
More (Prof. L T.), Isaao Newton ; a Biography (Review), 3 
Morette (A.), Now Method for the Preparation of Pure 
Vanadium, 802 
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Morgan (Prof G T ). Recent Re^icnrches on Certain ot the 
Rarer Elements, 991 , TaiitomeriHin of Acetyl Acetone, 
100.5 

Morgan (Prof J L K ), [death], 818 

Morgan (Prof T H ), Embryology and Gonetics (Review), 
285 

Morns (C R ). Idealist i< Uigic a Study of its Aim, 
Methisl and Achiovcinent (Revwu), 852 
Morns (Sir William), (death], 364 , [obituary article], 573 
Morso (P M ), Addil ion Formula' for Splioroidal Functions, 
560 

Morton (Dr U A) The \ppliration of Vhs.irption Sper tra 
to the stuily of Vitamins and Hormones (Rivieu), 
1020 

Morton (W B ), Vortex Polygons, 766 
Moseley (H D ). Conditions of the Aborigines in West 
Australia, 709, 798 

Moseley (S A ), and H J H Chappie, Television To-day 
and To-morrow Fourth edition (ffccteio), 381 
Mos/kowskii (Mile A ), A liileimsmg Principle of the 
Posterior Lobe <il the Hypophysis, 1011 
Motz (H ), [J .1 Tnllat and]. Errors of Interpretation in 
Eleitroiiie Diagrams of Grganir Siilistani os, 970. 
Formation and Striieture of Monomolceiilar or Ui- 
inoleriilar Ijvyers of Fatly Siihstanees on Metallic 
Surfai os, 886 

Mouieu (H ), and P Roequcl, Mis hanisin of the Aetieii of 
Liquid Ammonia on Phosphorus Pentachlorido, 931 
Mousloy (H ), Historical Review of the Woodcock, 612 
Moyer (Prof. R A ), Motor Accidonts due to Skidding, 112 
Mozloy (A ). Now Fresh water Mulliisca, 273 
Muir (Sir Robert), awarded the Lister Modal , work of, 864 
Mukhorjoo (G N ), and S G Chaiulhnry, Cataphoretio 
Velocity ot Colloid Particles, 690 
Mukerji (S ), Hydrogen Ion Concentration of the Alimen¬ 
tary Canal in Psyihodidao (Dipteia), 516, 649 
Milliard (S R ). Development of the Modem Broadcast 
Receiving Valve, 54 

Mtlller ( \ ), The .Straight Cham- and the Many Mombenxl 
CH, Ring Moloeiile, 994, 1002 , and M Dorfman, 
Photoiheiiucal Behaviour ot Pyiidine. etc , 767 
Muller, (Dr E A W ), Ionisation of the Keunolly-Heavi- 
sido Isiver, 187, 189 

Muller (H J ), and S M Gershenson, Inert regions of 
Chiomoaoines as the Teinpmary Pioduets of Indi¬ 
vidual Genes, 971 , and \ A Prokofyeva, The 
Individual Gone in Rtlalion to the Chromomere and 
the ChromoKomo, 559 , and D Raffel, Minute Inter- 
genie Rerarrangement as a i ause of apparent Gene 
Mutation', 253 

Mundkur (Dr B H ), Sclorotima Rot of Patwa in India, 38 
Miinro (Pro! J AV ), Use of Hydrogen Cyanide in Fumi¬ 
gation, 761, 705 

Muroour (H ), [A Mm hoi Levy and], A Light Sourc,o of 
Exceptional fnU'iisity and of Very Short Duration, 
619 

Murphy (Prof P V ). (W Hughes and], Crown Rot of 
Sugar Boot a Boron Dehoioncy, 395, 398 
Murray (G W ), Beehive Graves in the Sudan and Sinai, 
347 

Murray (Dr J -V ), ami others. Experimental Work on 
Cancer, 75 

Musajo (L ), Xunthureme Acid (2), 1088 , and F M 
Chiancone, Xanthiirenir \eid (,3), 1088 
Myers (Dr C S ), ele< ted an honorary fellow ol Gom ille 
and Cams College, Cambridge, 1085 
Myers (O. H ), [Sir Robert Mond and others]. The Bucheum 
3 Vols (Review), 599 

Myres (Pmf. J L ), Israel in the Making (Review), 808 


Nabor (G M ), [H A. Turner, Prof P Scholefteld and]. 
Oxidising A^nts and Vat-dyed Cotton. 68, 72 
Nagao (T ), Cretaceous Mollusca of Japan. 476 
Nagel (E ), [M R Cohen and], An Introduction to Logic 
and ^lentiho Method (Revtew), 61 
Nagelsohmidt (Dr F ). Deep Diathermic Effect and Local¬ 
isation by means of ‘Auxiliary Dielectric Eli'ctrodes' 
m the Condenser Field, 303, 310 
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Nakagttwa (S ) [S Kikuchi, H Aoki and], Thi' Formi 
Proton Effect in Sil\er. 900, 91S 
Nakano (M ), CharaLtenatic Solution of a Differential 
Equation, 117 

Nokaya (U ), and K Uaaikura, Snow Crystals obaerved 
m Japan, 1044. ami T Terada, 1045, and F. 
Yamasaki, Early Stages of the Eleetno Spaik, 514 
Nap^ior (8 S ), C F Croaa, 816 

Narlikar (Prof V' V ), Reii'SHion of the Spiral Nobulte, 
149, 153 

Nastjukova (O ), [V Alpatov and], Susteptibihty of Para¬ 
mecium caudatum to Ultra violet Raya, etc , 123 
Naumburg (R E ), awarded a John Prue Wotherill Medal 
of tho Franklin Institute, 948 
Naylor (C A ), M Payrnan, and R V Wheeler, Ignition 
of Firedamp by Coal mining Plxploaivoa, 690 
Nazif (M ), [Prof F H Constable, H Eldm and]. Varia¬ 
tions in Interfeienco Colours on Copjx^r and Steel, 791, 
704 

Neale (8 M ). C'ontentration and lonming Tendency of 
Carboxylif -4i id Croups in Celluloao and other 
Natural Produtts, 583, 587 
Neavo (Dr 8 A ), Bibliography m Entomology, 180 
Needham (D M ), [C H W'addington and]. Nature of the 
Amphibian Organisation Centre (J), 318, and W' E 
van lievmngen. Linkage of ChoriiKal Changes m 
Mtidile, 585, 587 

Neodliam (Dr J ), A History of Embryology {lievnw), 411 , 
[C H VVaddington, W’ VV Nowuiski, R Iximberg 
and], Nature of the Amphibian Orgoiusation Centro 
(1), 318 

Needham (W' R ), Mechanical Design of High Speed 
Salient Pole A C Rotors, 6,50 
Nelson (Dr A ), elected president of the Botanical Society 
of America, 228 

Nougebauer (Dr O ), Vorlesungon uber CestliKhte dor 
antiken mathcmatisc hen W’lasenschoften Band 1 
Vorgreithisohe Mathematik (Review), 283 
Neumann (Prof M ), and B Aivazov, Critual Phenomena 
ui the Uxidalion and Self-Inflammation of Hydro¬ 
carbons, 655, 650 

Neuville (H ), L’F,ap6co, la race, et le m^tiaaage on anthro- 
pologie introduLtion b, l’5tudo do I'anthropologie 
giinerale (Hevieu), 1020 

Neville (Prof EH), Tho Food of tho Uoda, 119 
Newcomb (Simon), Centenary of the birth of, 360 
Newloii (Prof J H ), Social Studies in America. 1008 
Newman (E B ), [S 8 Stetona and], T/Ooalisation of Pure 
Tones, 244 

Newman (Prof F H ), and H J Walko, Radioactivity of 
Potassium, 98, 110, 797, Radioactivity of Rubidium, 
508, 611 

Newman (Sir George), Retirement of, 370 
Nicholas (J S ), and Dorothea Rudnick, Development of 
Rat Embryos in Tissue Culture, 447 
Niiol (T ), Female Reproductive System in tho Ouinea 
Pig, 1086 

Nioulet (M ), Presence of Argon in Stellar Atmospheres, 
803 

Nicolle (C ), and Mmo Hol6ne Sparrow, Virus of the River 
Fever of Japan (Tauiaugamuahi), 78 
Niewodmczahski (Dr H ), [H A Boorse and]. Electrical 
Resistance of Pure Aluminium at Liquid Hebiun 
Temperatures, 827, 834 , 

Nijland (A. A ), Mean Light Curves of Long Period Vari¬ 
ables (21)^ Cygm, 407 

Nikolaev (Capt ), Makmg the North-East Passage, 787 
Noble (R J ), Preservation of Health in Plants, 1088 
Noble (R L.), [Prof E C Dodds and]. Relation of tho 
Posterior Lobe of tho Pituitary Gland to Anienua and 
to Blood Formation, 788, 794 
Nolan (Prof J. J ), and V H Ouerruu, Atmospheric 
Condensation Nuclei, 664 

Nolan (T J ), [J Hardiman, J Keane and], Chemical 
Constituents of Lichens found m Ireland. Lecanora 
gangaUoidee (1), 78 

Monhebel (O.), J. L Pearson, F. H N. Blander and]. 
Removal of Smoke and Acid Constituents from Flue 
Gases, 143 


Nord (Dr F F ). and F E M Lange, Cryolysis, Diffusion 
and Size of Particles, 1091, 1092 
Normdor (Dr H ), Nature of Lightmng Discharges, 477 
Norrish (Dr U G W ), [J E Carruthers and]. Polymer- 
isutioii of Formaldehyde, 582, 687 
Norton (K A ), Propagation of R^io Waves over a Plane 
Earth. 954, 962 

Norviik (f ), Interchange of Heavy Atoms m Orgono- 
Motalho Compounds, 1038, 1042 
Nuttage (Miss M E ), A Study of the Boundary Lubn- 
eating Value of Mmeral Ods of Different Origin, 480 , 
[B H Wilsdoii, D (4 R BonneU and]. Properties of 
Liquid Films in Fine pored Systems, 186, 189 
du Nolly (Dr Lecomte), Ring Method for Measuring 
Surface Tension, 397 

Nowmski (W W ), [C H Waddington, Dr J Noeilhom, 
R Lemberg ami]. Nature of the Amphibian Organ¬ 
isation Centro (1), 318 

Nurmia (M ), (Nordlund), IntereonvertibiJity of Glucose 
and Fructose in Plant Tissue, 346, 346 
Nyland (4. A), Mean Light mrvos ot Long period 

Variables (23). 1087 


O’Doa (W T ), Science Museum, South Kensington Hand¬ 
book of the Collections illustrating Klertncal Engin¬ 
eering 2 Radio Communication Part 1 History 
and Development (Review), 326 
O’Donnell (U ), [T Dillon and], Excretion of Glucose by 
tho Rabbit Kidney, 625 

Oertel (Max Josef), Centenary of tho birth of, work of, 
424 

Ofloid (J M ). [death], 782 

Ogilc le (F W ), elected a member of the Alhenicum Club, 
370 

O’Gorman (Lieut Col M ), Bringmg Science into the Road 
TralTlo Problem, 661 

Ohman (Dr Y ), Spectra of Giant and Dwarf Stars in the 
Rod, 155 

Okada (K ), Breeding ol a Jaiiancao Fresh water Bivalve, 
1043 

Okada (U ), A New Rotating Radio Beacon, 539 
Oldham (J W. H ), and Dr O J RobeHson, Tronsforma- 
tious of Isomeric Sugars, 103 

Oliphant (Dr. M L E), appointed assistant director of 
research m Physits m Cambridge Umvereity, 1085 , 
A E Kempton, and Lord Rutherford, Accurate 
Determination of the Energy Released in certain 
Niioloar Transformations, 482 
Oliver (E ), [Prof W N Haworth, E L Hirst and]. 
Constitution of Xylan, ,349 

Oliver (W F ), [Prof E F Burton and], X-Ray DiRrao- 
tion Patterns of Ice, 606, 611 
Omer Cooper (J), [Prof A D Hobson and], Apus 
cancmformiH m Great Britain, 792 
Ommanney (Dr F D ), Do W^halos Descend to Great 
Depths T, 429. 437 

O’Neil (B H St John), appomtod inspector of Ancient 
Monuments for W^es, 679, Rural Conditions m 
Roman Britain, 18 

O’Neill (H ), Twinning in Alpha Iron, 1076, 1078 
Oppenauer (R. V ), Synthesis of Dehydroandrosteroue 
by the Decomposition of y-Sitosterol from Soya 
Beans, 1039, 1042 

Oppenheim (V ), Gondwana Deposits of Brazil, 1080 
O'Riordan (8 F ), Recent Irish Excavations, 636 
Orls-Jensen (Prof, S ), Vitamm and Nitrogenous Food 
Requirements of the True Lactic Acid Bacteria, 916 
Orlov (N.), A Now Sratbesis of the Hydrocarbons of the 
OnH^-f, senes, 366 

Ormsby-Gore (Mr ), Appeal on behalf of Avebury, 974 
Omstein (L. 8 ), and J. W. Meyer, Velocity of Aloohoho 
Fermentation, 407 

Orr (W. J. C ), Refractive Index of Heavy Hydrogen, 

793 

Orth (H ), [H Fischer und], Die Chemie des Pyrrols. 
Band 1 Pyrrol und some Denvate Mehrkemige 
PyroUsysterae ohne Farbstoffoharokter (Revttui), 
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Orton (Prof J H ), Biological Condition of Re laid Oysters, 
1009, Biology of Orowlh and Breeding, iiOO, Cll, 
Laws of ShcU-Orowth in English Native Oysters 
(Ostrea tdulw), 340, 348 

Osborn (F ), [F Lorimer and], Dynamics of Population 
Social and Biological Signihcanco of Changing Birth 
Rates in the United States (Jievtew), 46 
Osterhoiit (W J V ), How do Electrolytes Knter the Cell 
971 

Ott (L H ). and J B Ficklen, Dust in the Air, 439 
O’Tuama (T ), [T Dillon and]. Cellulose of Marine Algaj, 78 


Paid (M ), [J J Trillat and], Annealing of Pure Alumimum, 
767 , and M Philippe, A Pigment Elaborated by the 
Diphtheria Bacillus, 319 

Pam (W ), LE G Fairbolmn audj, A Century of Work for 
Animals the History of the R S P C A , 1824-1934 
Second eilition (Heviev'), 164 

Pandalai (K M ), [Uopala Rao and], Mw hanism of the 
Biological Oxidation of Ammonia, 441) 

Panoth (Prof h’ A ), and J W J Fay, (kimentration of 
Artificially Produceil Radio Eleinonts by an Electric 
Field, 820, 834 

Pannekoek (A ), and S Verwey, Stark Effect of Hydrogen 
in early typo Stellar Spectra, 1087 
Pantin (C F A ), Response of the Leech to Acetykholme, 
876, 879 

Parejas (E ), and E Molly, Some T< hertchor (Abyssinia) 
Limestones, 971 

Parfianovich (U ), [3 Artsybyshev and]. Penetration of 
Copper into Rook Salt by Electrolysis, 243 
Parker (D H ), Acetyl Choline and Chroma!ophores, 
244 

Parkos (Dr A S ), [R T HiU and], Hyiwphysectoiny of 
Birds (3 and 0), 242 

Parkin (H M ), [J C Earl and]. Fastness of certain 
Aminoazo Dyes to Washing, 363 
Parr (E ), Deop-Sea Fishes and a New Trawl, 347 
Parry (Dr T W ), and Miss M L Tildesley, The Dvmg- 
dean Skull, 796 

Parsons (O L }, Work of a Junior Mathematical Associa¬ 
tion, 120 

Partington (Prof J R ), Origin of Chemistiy the 
Deflmtion of Flame, 916 , and E O Cowley, Dipole 
Moment of Aootomtrilc, 474 , Dipole Moments of 
Ethyl and Phenyl Isocyanates, 1038, 1942 
Pastori (C), fA Oemelli and]. Electrical Analysis of 
Human Language, 1046 

Patomd (Prof E ), [death], 214 , [obituary article], 
672 

Paterson (C C ), The Electron Liberated , its Industrial 
Consequences, 648 

Paterson (T T ), appomtod on Anthony Wilkm student m 
Cambridge Uniyersity, 240 

Paymon (W ), [C A Naylor, R V Wheeler and], Ignition 
of Firedamp by Oocd-minmg Explosives, 390 
Pearee (Dr R W B ), [R W Lunt. E C. W. Smith and], 
A Now Band System of NH, 608 
Pearson (Dr. J L ), O. Nonhebel, and P H. N Ulander, 
Removal of Smoke and Acid Constituents from Flue 
Gases, 143 

Pedder (A L ), [obituary], 176 

Pedersen (Dr. K O ), Sedimentation Equilibrium Measure¬ 
ments with Low Moleotilor Substances m the Ultra- 
Centrifuge, 304, 310 

Peierls (R ), [H Bethe and]. Scattering of Neutrons by 
Protons, 198 

Peirce (Charles Sanders), Collected Papers of, edited by 
C Hortshome and P Weiss Vola. 3, 4 and 6 (Review), 
131 

Pendrod (L St L ), A Survey of Ships and Engmee 
(Thomas Ixiwe Gray lecture), 170 
Penrose (Dr L 8 ), and Prof J B S Haldane, Mutation 
Rates m Man, 907, 918 

Perl (Gertrud), True ^lar Radiation at Different Geo¬ 
graphical Latitudes, 484 

Perrott (Rev. A D.), [W. O Borohardt and], A Shorter 
Trigonometry (Review), 380 


Perrottot (E ), (E Brmor, B Surz and], Chemical Re 
aotivitios and Ramon Spectra in the Eugenol Group 
and the Vanillins, 971 

Perryman (P W ), [C F Selous and], Surface Tension of 
Urine during the Menstrual Cycle, 233, 235 
Perucoa (Prof E ), Fisica Uenorale e apennientale 2 Vols 
(Review), 666 

Postomer (M ), and B Litschauer, Ultra-violet Absorption 
of Mustard Oil and of the Thiocyanate firoup, 199 , 
IBtra-violet Absorption of the System Acetone 
Benzene, 199 , and G Schmidt. IHtra violet Absorp 
turn of Binary Liquid Mixture (6), 199 
Peteh (T ), Entoinogenoiis Fungi, 681 

P6terfa (T ), and V Rothschild, Biooltx,tiic Tronaicnt'i 
during Fortilmation, 874, 879 
Peters (J L ), Check List of Birds of the World Vol 2 
(Ri inew), ti03 

Peters (Prof R A), Vitaimn Bj and Blue Iluorcwcent 
Compoumls, 107, 110 

Poteiwon (B A ), awardiwl an Edward Longstrelh Medal 
ol the Franklin Institute, 948 
Potmov (N ), Methods of Controlling the Gram Quality 
of Irrigated Wheats, 787 

Petrie (Sir I'linders), Control of Dunes, 877, 879 , Palestine 
and Israel Hishirual Notes (Rerirw), 418 , Measures 
and Weights (Review), 89.5 

Petrie (Dr G F ), [Prof A Floming and], Kei ont Ad- 
vames m Vaccine and Serum Therapy (Review), 51 
Potrunkovitch (Prof A ), Striated Muscles of an Amber 
Insect, 780, 786 

Petrov (A ). and L Ancus, Low Temperature Hydrogen 
ation and Polymerisation of Acetylene in the Presence 
of Nickel Catalysts. 336 
Potrovic' (A ). Serbian Gypsies, 399 
Pett (Dr L B ), Flavin Transformation by Baeleria, 30, 37 
Philippe (M ), |M Paie and], A Pigment elaborated by the 
Diphtheria Uac dlus, 319 

Philhpson (Jean), Some Algro of Victorian Sods, 44 
Piochulek (W ), and J Siiszko, Now Stereochemical 
Studios, 169 

Pier (Dr ), Hydrogenation of Coal, 538 
Piotschmaiin (V ), New Family of Eels from Hawuiaii 
VV’ators, 932 

Pietlro (M), [C Acharci and]. Protein of the Hepatic 
Tissue, 446 

Pitt (A ), (Prof J C Ml l-ennan. Prof E F Burton and| 
The Slowing Down of NoutnuLM by i*rotonB, 003, 918 
Plontefol (L ). and G Champetier, Action of Heavy Water 
on the Germination of Pollen, 446 
Ploukott (Dr J S ), awarded the Henry Draper Medal of 
the U 8 National Academy of Sciences, 835 
Phiiunor (Prof R H A ). Diet and Health (Review), 10It) 
PcKlolsky (B ), [Pi-of H Einstein, N Rosen and]. Con 
Qu(uitum-Me< hanical Dosoriplion of Physical Reality 
DO considered Coinplote ?, 1026 
Pokrovsky (G. V ), [V O Vofladi, S S Krivicli and], 
A Search for the Extreme Infra Red Spectrum of 
the Sun. 1035, 1042 

Polonyi (Prof M ), Heavy Water m Chemistry, 15. 19 . 
[Prof J Kenner, P Szego and), Alunumiira Chloride 
as a Catalyst of Hydrogen Interchange, 267 
Pollard (E), and Prof H Margenau, Experimental 
Evidence regarding the Field of the Deuteron, 393, 398 
Pollock (Dr D ). Gift to Oxford Universiiy, 969 
Ponoolot (L ), Turbulent Movements in the Stratosphere 
disclosed by a Sounchng Balloon, 803 
Pongratz (A ), [K. W F Kohlrausch and], Itaraan Spec - 
tnim of Polysubstituted Benzenes, 160 
Pouting (H G ), [death], 258 , [obituary article], 332 
Poole (Dr H H ), and Dr W R O Atkins, Moasuroment 
of the Current Generated by Rectifier Photo Celle, 78 
Pooley (H J ), awarded the Osborne Reynolds Medal of 
the Institution of Chemical Engineers, 339, presented 
with the Osborne Reynolds Medal, 380 
Pope (C H), elected president of the American Siwioty 
of Ichthyologists and Herpetologists, 992 
Poppema (T J ), and F M Jaeger, Exact Measurement 
of the Speeiflo Heats of Sohd Substances at Higher 
Temperatures (19), 1087 
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Portovin (Prof A ), and D Seforian, Aboorption of Nitro 
gon by tlifi Fusion of Iron in I ho Art-, and the Iron- 
Nitrogon Biagram, IDtt , awarded the BoRaemor gold 
modal of tlie Iron and Steel Institute, 428 , and P 
Chevennrd, Mieroinoihaiueal Study of Welda, 407 
Porlman (M V ), [obituary artiolej, 573 
PoBojpal (Prof V’ ), [obitunr\ artiilo|, 040 
Ponthumua (T K ), and K f S Megaw, Magiretron 
Oh( illations. 014 

Potter (H V ), Modem Plaatiea, 301 

Potts (Dr (J ), Fingor and d’oe Dmeaso of the Cabbage 
Family, 513 

Poulsaon (Prof K ), [obituary article], 81H 
Pram (Sir David), prcwmted willi llio Liimoan (Jold Medal 
of tho Liniiean Soeioty of Dondon , Work of. Oil 
Praaad (Prof OanoRli), [obitiiarj' artielo] 644 
Prasad (Dr Gorakli). Prof (lanesh Prasad. 044 
Pratt (J D ), and O S W Marlow, prosented with tho 
Moulton Medal of the Iiistitiitioii of (’hoinieal Kngin- 
eers, 3(01 

Preiat (T P ), Electrical Control of Hoad Tiathc by 
VpIirIo Actuation, 170 

Preston (Dr ¥ W ), Large Telnstopt* Mirrors construeted 
by Dr T Peate, 72 

Prettro (M ), I’linetion of the Surftuo in certain Homo¬ 
geneous UeiM tions Depending on a Cham Mechanism, 
887 

Pnobsch (J A), Slalistieal Delerrnmation of the Eflect 
of Baioiiietric Pressure cm I'llra-radiation, 767 
Priestley (J ()), |Pri.f J S Haldane and|. Hespiration 
New Kditiim IHeuew), SOI 

Priestley (Prof J H ) appointed pio vie e i ham ellor of 
Leeds I niiersily, ll)H5 

Prokofyeva (A A ), [H J Muller and|, Tho Individual 
Dene m relation to tlie Clironioinoro and the Chromo¬ 
some, 550, [H J Muller, D Kaffcl and]. Minute 
IntergeniL Reorrangeinent us a eaiise of Apparent 
'Oeiio Mutation’, 253 

Provinso (Dr J H ), An hieologicai Studies of Disoose 
Itilrodurtion, 588 

Pi lid lioiniiie van Keine (W J ), Plasmolyuis and Dc- 
plasiiioKsis, 500 

Pruthi (Dr H S ) Indian Iscafhoppers or Jassidie, 73 
Prydo (J ), Striii tiiro and Physiological Activity, 713 
Przihrarn (H ), Lifcc Ilf if i/drof«s pac Ks, L (Col Hjdroph ) 
without Antenna’, 708 

Prribram (Piof K ), Fliiorosrence of P’liionto (5), 848, 
Fluorescouce of Fluorite and tho Bivalent Kuropiiiin 
Ion, llM), 110 , [H Habciilandt and], A labile Color¬ 
ation of Fluorite, 310 , [H Halierlandt, Berta Karlik 
and]. Fluorescence of P’luonto (3), 0(>8 , (4), 767 
Pupm (Prof Ml), [obituary article], 461 
Pun (Vishwambliar), Embryo Sac and Embryo of Mortnya 
oUi/era, Isimk , 70, 7i 

P>craft (W P ), Birds of Great Britain and their Natural 
History {Kevtfw), 776 

Pjno (O T ), Approximate Determiiialion ol Milk Phoa 
phates, 1009 


Qajvini (Mirra Muliumiiiod Khan), eleelod on honorary 
member of the Royal Asiatic Society, 1071 
Qiiarrell (A O ), [Dr O 1 Finch and], ‘Extra’ Rmga 
and Bands in Electron Diffraction Patterns, 183, 
180 ' 
Quine (Dr W Van Orman), A cSystein of Logistic (iJcejeui), 


Raffel (D ), [H J Muller, A Prokofyeva and]. Minute 
Intergonie Rearrangement as a cause of Apparent 
‘Gene Mutation’, 253 

Rogno (M.), [O SoagUarini and], Inlluonco of Temporature 
on the Formation of Additive Compounds, 199 

Rainey (F G ), A New Prehistoric Culture in I^erto Rico, 
569 

Raistrick (Dr A.), Lead Mining in the Northern Fentunes, 
501 

Ram (Dr. K. N. Sita), Indian Art m Great Britom, 646 


Roman (Sir C V ). and B V Kaghavendra Rao, Nature of 
tho Thermal Agitation m Liquids, 761, 765 
Romberg (J M ), Colour Indices of Stare in Open Gluatera, 
102 

Ramdos (L A ), Temperature and Humidity near tho 
Ground ui India, 237 

Ramon (G ), and E Lem^tayer, Immunising Action of the 
Tetanic Toxin, mixed with Lanolme, on the Experi¬ 
mental Ammal, 519 

Kamsbottoin (J ), Historical Investigation of Hetercecisin, 
476 

Ran8ley(C E ), Diffusion of Hydrogen through Aluminium, 
548 

Rao (A Veorobhoilra), [S Bliagavantam and]. Rotational 
Rainuii Effort in Gases Carbon Dioxide and Nitrons 
Oxide, 1.50. 163 

Ra.i(H V Raghavendra), [Sir C V Raman and], Naime 
of the Thermal Agitation m Liquids, 761. 76'-, 

Rao (Gopala), ancl K M Pandalai, Moi lianism of the 
Biological Oxidation of Ammonia, 44(1 
Rao(K R). and.S G Krishnomiirty, Striic turn of Br 111, 
309 

Rao (M S ), Ksteriheation of Pliosphate in tho Respiratory 
Breakdown of .Sugar m Higlier IMarils 900, 918 
Rashevaky (N ), Mathematical Biophysics, .528 
Ratchffe (F N ), appointisl to the headquartora staff of 
the (Jouneil of Seientific and Industrial Rosoareb, 
Australia, 29 

Rateliffe (.1 A ), [F T Farmer and], A New Test of the 
Magneto-Iome Thcxiry, 831, 834, Frequency of 
Collision of Electrons m the Ionosphere, 585, 587 
Raiiiikiaer (Prof C ), elected a foreign inemlier of the' 
Linni’an Society of Txindon, 948 
Raven (T ). New Finds of Qiiati rnarv Mammals m the 
Netherlands (2), 970 

Ravenswoay (Miss H J ), [H ter Meiilen and], Molyb- 
donuin content in I.,envra, 407 
Rayleigh (Lord), Green Flash at Siinsot, 760 , Passage of 
Holiiun through Apparently C'-oiiipact Solids, 30, 37 , 
Pa-ssago' of Hi’liiim through Compact Solids, 99,1 
1002 

Rayner (M G ), Myeorrhiza m i elation to Forewtry, .513 
Read (B E ), Dragon and Snako Drugs, 503 
Road (Prof H H ), awarded the Bigsby Mtslal of the 
Geological Society of London, 111, 121 
Read (Prof J ), From Governor PhdlipUiii-ntxnso Menthol. 
the .Story of a Researi h, 1788-1934, 592 , The 
Frankfurt Emhiems a Research m 17th Century 
Alchemy, 967 , [J Clark and]. New Methods in 
Stereochemistry, 39 

Road (J ), [Prof J C Mcl-ennon, L G Onmmett and], 
Artificial Radioai livity produced by Neutrons, 147, 
163, 50.5,611 

Roavell (W ), electcsl chairintm of the British Standards 
Institution, 960 

Redduway (W B ), awarded the Adam Smith prize in 
economic soieneo of Cambridge Umvorsity, 77 
Redgrovo (Dr ), Boundary Friction of Oxulisod Lubri- 
eating Oils, 905 

RecUich (() ), [E Abel, W Stricks and], lodion Catalysis 
of Deuterium Peroxide, 607 

Rodmayne (Sir Richard), Mochanisation of Industry, 837 
Regan (Dr C Tate), Dr W T Caiman. N D Rdey, and 
Dr W D. Lang, Publication of Nonnna Nuda, 109 
Rogoner (E ), and others, Exploration of the Upper Atmos¬ 
phere by Solf-reoorciing Balloons, 74 
Reggiani (M ), Influence of Electrolytes on the Formation 
and Stability of the Metallic Colloids obtamed by 
Ultra-some Waves, 318, [N Marinesco and]. 
Impression of Photographic Plates by Ultra-sounds, 
619 

U6gnior (J ), and R David, Influence of tho Anion com¬ 
bined with the base Cocame on the Aniesthotic 
Activity of this Alkaloid, 931 
Reid (Mrs E M.), British Floras Antecedent to the Great 
Ice Age, 669 

Beimann (A, L ), Clean-up of Gases by Getters, 312 
Renaux (M A ), [P. Lasseur and]. Agglutination of Various 
Bacteria by Lemon Juice, 122 
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Rendall (A B A.), and S Van Viorlo, Rodiffusion and 
Teleprogramme Systema m Broadcaatmg, 196 
Renn (C E ), A Mycetozoan Parasite of ZosUra manna, 
644, 649 

Reatamo (Silvia), Double Sulphates of the Rare Earth 
and Alkali Metals, 160 

Restler (Lieut -Col J D ), Water Supplies from Under¬ 
ground Sources, 361 

Iley (A ), Les Mathrtmatiquea en f»r6co, 1030 
Reyner (J H ), Television Theory and Practice (ffciiisie), 
381 

Reynolds (J H ), elected president of the Roval Astro¬ 
nomical Society, 264 

Rice (F O ), and A. L Olasebrook, The Methylene Radical, 
312 

Rico (Prof J ), appointed a reader in theoretical physi< s 
in Liverpool University, 920 
Rich (T ), Water Purification by Ozone, 113 
Richardson (Dr E G ), Sound a Physical Text Rook. 
Second edition {Retnew), 567 

Richardson (Dr HOW), [Mrs Alice Leigh-Smith and]. 
Interchange of Heavy Atoms in Orgono-Metallic 
Methyls, 828, 834 

Richardson (Dr L F ), Mathematical Psychology of War, 
830, 834 

Rii hardson (Prof O W ), Spci’trum of Ordinary Hydrogen 

(H,). 99, no 

Richardson (R E ), |obituary article), 946 
Richter (0 F ), An Earthquake Magnitude Scale, 842 
Richtmyer (Prof F K ), Introduction to Modc'rn Physics 
Second edition {Renew), 261 

Rickmers (W R ), awarded the Patron’s Modal of the Royal 
Goograpliical Society, 679 

Rideal (Prof E K ), Adsorption Concepts in Chemistry, 
737 

Ridout (J H ), [Rrof C H Rest, M E Huntsman and]. 
The ‘Lipotropic’ Effect of Protein, 821, 8.34 
Riley (Prof H L ), Oxidation of Carbon, 926 , end H E 
Rlayden, Reactivity of Carbon. 397, ‘398 
Riley (N D ), [Dr C Tate Regan, Dr W T Cahnan, Dr 
W D Lai^ and]. Publication of Nomxna Nuda, 109 
Rimington (C ), Piperidme, the Alkaloid of Pnlocaulon 
aSaxmile, 842 

Rmne (late Prof F ), tind Prof M Berek, Anleitung zu 
optischeii Untersuchungon mit dem Polarisations 
mikroskop (Renew), 167 

Ritchie (Dorothy), [Dr N R Campbell and], Photo¬ 
electric Cells their Properties, Use and Applications 
Third edition (Renew), 286 

Ritson (Prof J AS), appointed professor of mining at 
the Imperial College (Royal School of Mines), 930 
Rizzo (G B ), Influence of the Terrestrial Atmosphere on 
the effect of Latitude in the Intensity of Cosmic 
Radiation, 169 

Rjabinm (J N ), and L W Shtibmkow, Magnetie Induc¬ 
tion m a Supm-Conducting Lead Crystal, 109 , Mag¬ 
netic Properties and Critical Currents of Supra- 
Conductmg Alloys, 681, 687 

Robb (R A ). and T K Tannahill, Lunar Atmospheric 
Inequality at Glasgow, 1087 

Roberts, Jr (Dr F H H ), Early Man in North America, 
61 

Roberts (Dr .1. K ), appointed assistant director of 
research in oolloicl science ui Cambridge I'nivorsity, 
1086 , Essential Structural Discontinuities in certain 
Adsorbed Films, 1037, 1042 

Roberts (M ), and E. R ’Thomas, Newton and the Origm 
of Colours ‘ a Stilly of One of the Earliest Examples 
of Sciontifle Method (Renew), 389 
Roberts (W J ), Detection of Gold in Ammal Tissues 
Physical Development, 1087 , [F E Kredel and], 
Supra-Vital Staimng of Cartilage, 696 
Robertson (Dr G J ), [J W. H. Oldham and]. Trans¬ 
formations of Isomeric Sugars, 103 
Robertson (Prof J. K ), Molecular Spectrum of Cadimum 
Vapour, 308, 310 

Robertson (Dr. J. M.), Dr. R P. Linstead, and O. E Dent, 
Moleoiilar Weights of the Phthalocyamnes, 606, 611 
Robertson (Sir Robert), Prof. W A Hodgkinson, 946 


Robertson (Prof R A ), [obituary article], 364 
Robinson (H G ), appnmted principal of the Midland 
Agricultural Ctollege, Loughborough, 1049 
Robinson (Prof H R ), Augor Effect and Forbidden 
Transitions, 826 

Robinson (Prof R ), Chemistry of the Anthocyanins, 732 , 
elected a foreign member of the Royal Academy of 
Scioneos, Stoekliulm, 264 

Roche (Milo Simone), [R Charunnat and]. Fluorine in 
French Mineral Waters, 43 

Koequot (P ), [H Moureu and). Mechanism of the Action 
ot Liquid Ammonia on Phosphorus Pentachlondo, 
931 

Rogers (Sir Leonard), Preventive Inoculation against 
Diphtheria. 688 

von Rolir (Prof M ,) und Dr H Boegoholil. Das BnUen- 
glas als optisi hee Instrument von den wissenschaft- 
lichen Mitarbeitem an der Optisohen Werkst&tte von 
Carl Zeiss, Jena (Review), 456 
Rolleston (Sir Humphry), .Sir John Rose Bradford, Bt , 
781 

Romanoff (A L ), Artificial Incubation of Pheasant Eggs, 

Roinpo (R ). [H Alterthum and]. The Alkali Metals, 117 
Rontgen (Ptof), Memorial tablet to, at Pontresina, 339 
Roonwal <M. L ), An Abnormality in the Royau CahewU 
(Female Accessory Glands) of the Desert Locust, 
Schietocerca greyana, Forsk , 394 
Rosen (B ), Dissooiatnm Energy of the CO Molecule and 
the Sublimation Heat of Carbon, 1977 . anil M 
DiSsiraiit, A new Emission Spectrum in Selenium 
Vapour. 91.3, 918 

Rosen (N ), [Prof A Einstein, B Podolsky and]. Can 
Qiiantum-Mechanii al Desi nptioii of Phvsiial Reality 
lie considereil Complete f, 1026 
Rosenberg (A ), [P Aumir, F Bertein and]. Characters of 
Two Corpuscular Components of the Cosnuc Radia¬ 
tion. 767 

RosenfeM (Dr L ), [S Chandrasokliar and]. Production 
of Electron Pairs and the Theory of Stellar Structure, 
999, 1002 

Rosenvmge (L K ), Distribution of the Rhodophycese m 
Danish Waters, 447 , Some Danish Phteophyceip, 
1061 

Ross (C S ). and P E Kerr, Clay Minerals, 652 
Ross (Sir I^nison), awarded the triennial gold medal of 
the Royal Asiatic Society, 604 , presented with the 
triennial gold medal of the Royal Asiatic Society, 836 
Ross (J P ), appointed professor of surgery at St Bar 
tholomew’s Hospital Medical College, 886, [Prof 
G. F Gask and], Tho Surgery of the Sjmpathetio 
Nerv.nis System (Rei lew), 88 

Ross (W H ), Gift for research on causes of blindness, 466 
Rossichm (W ). and W' I’lmkowski, Influence of High 
Frequency Field on the Coinbimtion of an Ai etylene - 
Air Mixture, 916, 918 

Roasier (P.), A Colorimetric Equivalent the Natural 
Classification of Stars, 032 

Rossouw (8 D ), Cystine and Protein Relationship of 
Grasses, 684, 687 

Rotblat (J ), [H Herszflnkiel, M Zyw and]. Loss of 
Velocity of Neutrons in Hoavy Water, 663, 660 
Rothschild (V ), [T PAterfi and]. Bio electric Transients 
during Fertilisation, 874, 879 
Roux (late Dr E ), Proposed memorial to, 860 
Rowan (Prof W ), and J D Uregson, Winter Feeding of 
the Tick, Dermacentor andersont, Stylos, 662, 669 
Rowe (H ), [Dr E P ), G L Turney and H Rowe], 
Electrical Properties of Wires of High Permeability, 
961, 982 

Ruck (Major-Gen Sir Richard M ), [death], 402 
Rudnink (Dorothea), [.I S Nicholas and]. Development of 
Rat Embiwos m Tissue Culture, 447 
Rumney (Dr J ), Herbert Spencer’s Sooiolugv a Study 
m tho History of Social Theory, to which is appended 
a Bibliography of Spenoor and his work (Review), 627 
Rumpf (Mme Mane Elisa P ), Pertitanates and Per- 
vanadatee, 407 

Rupp (E ), Experiments with Positrons, 2.37 
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Runlca (Prof J ), Alchemy at the time of Dante, 600 
RiiBsell (Dr A S ), reappointed a lecturer in chemistry 
in Oxford Umversity, 989 

Rnssoll (Dr E S ), The Behaviour of Ammals an Intro¬ 
duction to its Study (Review), 285 
Russell (Prof H N ), Analysis of Spectra and its Applica¬ 
tion to Astronomy (George Darwin Lecture), 1047 , 
The Atmosphere of the Planets, 215, 219 
Rutherford (Lord), Atomic Phjsice, 683 , Itadioactivity. 
Old and Now (Joly memorial lecture), 280, [M L E 
Oliphant, A E Kempton and]. Accurate Determina¬ 
tion of the Energy Released m eortam Nuclear 
Transformations, 482 

Riithncr (O ), and J Zcllnor, Chemistry of the Higher 
Eimgi (23), 931 

Rutzler, Jr (J E ), [H E Memam and]. Reversible 
Coagulation in livmg Tissue (13), 447 
Rygh (Dr O ), Prof E Poulason, 818 


Sabetay (S ), Detonnination of Primary and Secondary 
Alcohols m Essential Oils, 122 
Sadikov (V ). and V Menshikova, Action of the Ammal 
Proteolytic Enzymes on the Vegetable Proteins, 
319 

do Sstedeleer (H ), Systematica of Rhizopoda, 841 
Salia (Prof M ), awarded a Carnegie Corporation Grant 
for 1035-38. 824 

Sami (H ), Thormodynamiis of the Phenomena of Imbi¬ 
bition and of Amalgamation, 123 
Sami [Weigle and]. Structure ot Ainmonnim Bromide at 
a Low Temperature, 243 
St John (Dr C E ), [death], 864 

iSalceanu (C ), and D Oheorghiu, Magnetic Susceptibility 
of Grganio Liquids, 318 

Salcewicz (J ), [Prof W Swietoslawski and], Now Deter¬ 
mination of the Estenfication Constant m the Gaseous 
Phase Co-existmg with the Liquid Phase, 43 
Salerino, Ltd, Extra* tion ol Oil from Oil Shales and 
Torhanitcs, 1080 

Salet (P ), Velocity of Light deduced from Measurements of 
Stellar Railial Velocities, 766 

Salmon (Theodora Nussman), and Prof A F Blakeelcc, 
Genetics of Sensory Tlirosholds, 971 
Salt (Dr G ), Ex|>orimontnl Studios m Insect Parasitism 
(3), 406 , and Miss J Lamg, Discriminative Ability 
of a Paraaitoid, 792, 794 

Kamaiil (K M ), [Prof I M Heilbron, F S Spring and]. 
Ring Structure of Cali iferol, 1072, 1078 
Samson (Dr O ), appointed Twocilio follow of Edmburgh 
University, Work of, 1049 

Samuel (Prof K ), [Dr H Lessheim and]. The Pair Bond 
Theory of Valency, 230 

Sand (Dr R ), L’l^conomio humaine par la m6decmo 
Bociale (Review), 130 

Sandeman (1 ), Mathematical Representation of the Energy 
Levels of the Secondary Spoctnim of Hydrogen (2), 
198, (3), 1010 

Sannor (V H ), [Prof H Alfv6n and]. Extension of the 
Ultra-violet Wave-length Limit, 580, 687 
Sassoon (Sir Philip), British Empire Air Mails, 17 
Sarton (Dr G ), elected a corresponding member of the 
Accademia de la Histeria of Madrid, 769 
Satterly (Dr J ), Designation of Logarithms to Base e, 
.302 

Saunier (Mile. D ), [M Lemarchands and]. Reaction of the 
Metalloids on the Basic Gxidee, 767 
Savam (R E ), and W C Hodgson, Lunar Influence on 
the East Anglian Herring Fishery, 167 
Savajw (R M ), The Breeding Age of the Yellow-bellied 
Toail, liombina vanegala varUgata, Liim , 1074, 1078 
S&ve-Sbderbergli (O ), Vertebrate Evolutionary TYee, 18 
.Savory (T H ), The Arachmda (Review), 1056 
Sayers (F. M ), [W J John and]. Insulators of High- 
Voltage Transmission Lmes, 690 
Scaglianm (O ), and M. Ka^o, Influence of Temperature 
on the Formation of Additive Compounds, 199 
Schafer (Brenfailda), Symbols for Chromosome Numbers, 
109 


Schafer (J P ), and W. M Ooodall, Ionosphere Measure¬ 
ments during the Partial Eclipse of the Sun of 
February .3, 1936, 393, 398 

Scherzer (O ), [E Brilche und], Goometnsche Elektronen- 
optik Grundlagen tmd Anwendungon (Review), 627 
SchiaparoUi (G V ), Centenary of tho birth of, 360 
Schiedt (R ), Method of Counting the a Particles Emitted 
by Uramiun, 931 , Number of a Particles Emitted 
by Radium, 932 

Schiller (Prof F C 8 ), Must Philosophers Disagree T and 
other Essays in Popular Philosophy ( Review), 388 
Sohilt (J ), A new Theory of tho Motions of the .Stars, 1062 
Schmtlmeister (J ), and G Stetter, Dismtegration of the 
Light Elomonts with the Double tube Electrometer, 
320 

Schmid (L ), and Cliarlotte Koraony, Flores verbetsci, 768 
Solimidt (O ), [M Pestemer and], Ultra-violet Absorption 
of Binary Liquid Mixtures (6), 199 
Schmitt, Determinations of the Vapour Prossiiros of 
Hydrocarbons, 43 

Schneegans (D ), [E Dartevelle and], Fossilifcrous Dejiosit 
of Futa (French Equatorial Africa) and the Quatern¬ 
ary of tho Coast Zone of the Congo, 242 
Scholeheld (Prof F ), [H A Turner, G M Nabar and], 
Oxidising Agents and Vat-dyed Cotton, 68, 72 
Scholz (W ), Television in Oennany, 987 
Schhnhoyder (F ), 'The Antihsemurrhagic Vitamin of the 
Chick Measurement and Biological Action, 653, 669 
Schopfnr (W ), Action of Growth B'actors contained in 

Schoules (Georgette), Application of Generalised Statis¬ 
tical Moch^cs to the Calculation of tho Entropy of 
Gases with Rigid Molecules, 280 
Schremor (H ), [A Skrabal and]. Velocity of Reduction of 
Chloric and Bromic Acids, 160 
Schroihngor (Prof E ), Science, Art and Play, 614 , Tho 
Uncertamty Prim iplo, 261 , [Dr M Bom and], Tho 
Absolute Field Constant m the New Field Theory, 342, 
.346 

Schulz (Prof W ), Prof H Txiuis, und Bergassossor Goethe, 
Beigteohmsches Taschonwdrterhuch Teil 1 Eng- 
lisch-Deutsch (Review), 810 
Scott (C M L ), Satellite Station Tables (Reineu), 251 
Scott (Sir George), [obituary article], 646 
Siott (Dr II ), BiMtlos associated with Giant Lobelias 
and Senecios in East Africa, 1003 , Public Health 
m British Colonics m 1932, 839 
Scribner (B W ), Preservation of Newspaper Records, 27 
Scripture (Prof E W ), A ‘Traversing’ Microscope, 191 
Searlo (Dr G F C ), Experimental Physics a Selection 
of Experiments (Review), 380 
Sebesla (P ), and Prof V Lebzelter, Anthropologie Stfedo 
afncbjich Pygmoju v Belgiok6m Kongu (Anthro¬ 
pology of the Central African Pygmies in the Belgian 
Congo), 663 

Seorett (A. F ), Proposed acquirement of the farm of, for 
the purpose of a Water Storage Reservoir, 177 
Sefenan (D), [A Portevm and]. Absorption of Nitrogen 
by tho Fusion of Iron m the Arc, and the Iron-Nitrogen 
Diagram, 199 

Seljakow (N ), and E Sows, X-Ray Study of Recovery 
and Recrystallwation of Aluramium Single Crystals, 
764, 766 

Selous (C P.), and P W Perryman, Surface Tension of 
Urme durmg the Menstrual Cycle, 233, 235 
Selwood (P W ), Magnetic Properties of Bivalent Samar¬ 
ium, 274 

Selyo (Dr H ), Prof D L Thomson, and Prof J B 
CoUip, Metaplasia of Uterme Epithelium produced by 
Chrome CEIstrm Adnumstration, 66, 72 
Sen (Dr 8. K ), Mechanism of Feeding In Blood-sucking 
Diptera, 916 

Senderens (J, B.), Catalyho Decomposition of Monochlor 
Fatty Derivatives, 668 

Seim (Prof O ), elected a foreign member of tho Linuean 
Society of London, 948 

Serebrovskua (R.), [N Shapiro and]. Relative Mutabiht^ 
of the X‘ and the Second Chromosomes of Drotophua 
mOanogatter, 319 
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Sergent (B ), Action of Subcutaneous Injections of Water 
against Fatal Coses of Snake Poison, 690 
Seigneurin (R ), [E Cristol, J Fourcade and]. Existence 
of a Dissociation of Urea in Dilute Solution, 887 
Seth (Prof. J B ), Spectrum of Doubly lomsed lodme, 
269 

Seward (Prof A C ), Cambridge Umversity Botamo 
Garden, 180 . electetl a member of the Niirwegian 
Academy of Science and I^etters, and an honorary 
fellow of the Indian Acndomy of Sciemes, 661 , 
elected president of the South-eastern Union of 
Scientihc Societies, 228 

Sewell (Lieut -Col R U Seymour), Fauna of Indian Salt 
Lakes. 1008 

Shaffer (Prof Q W ), [R M Dorcus and]. Text-book of 
Abnormal Psychology (/fcwietu), 326 
Shah (K S ), Bird Malaria, 1041 

Shakina (A ), [C Joffe and], Influeme of Water Vapour on 
the Velocity of the Reactions m the Charge of a Glass 
Furnace, 4,3 

Shan (Hu Chicn), [W Ehronberg and]. Absorption of 
Slow Neutrons, 993, 1002 

Shane (C D.), and F H Speddmg, A Spectroscopic Deter¬ 
mination of a/»i, 614 

Shapiro (G ), Rural Eleotnflcation m Russia, 337 
Shapiro (Dr HA), Experimental Induction of Coiiplmg 
m Xenopua lasvxs, with the Production of Fertilised 
Eggs, 610, 611 

Shapiro (N ), and R Serebrovskaja, Relatico Mutability 
ot the X- and the Second Cliromosoines of Droaophtla 
mtlanogaster, 319 

Sharp (L W ), Introduction to Cytology Third edition 
{Review). 378 

Sharpey-Schafer (Sir E ), [death], 636 , [obituary article], 

Shedd (Prof T C ), Stnictural Design in Steel (Review), 
1069 

Sheehy (E J ), Effect of Storage on the Colour and on 
the Free F'atty Acid Content of a Commercial Sample 
of Veterinary Cod Liver Oil, 1086 
Shelton (H S ), Thoughts of a Schoolmaster (or Common 
Sense in Education) (Review), 8 
Sheppard (T ), Domestic Fowl m Britaui, 73 
Shennan (Prof H C ), Food and Health (Review), 1069 
Sherratt (G O ), and Dr E Griffiths, Spcxiific Heats of 
Gases at High Temperatures, 74 
Sherrmgton (Sir Charles Scott), First Shnrpey Schafer 
Memorial Lecture, 1086 

Sherwood (Dr G H ), Resignation of the directorship of 
the American Museum of Natural History, 261 
Shimizu (Dr Y ), [Prof K Honda and]. Magnetism of Tin, 

108, no 

Shivershwarkar (S W ), awarded the Sheepshanks 
exhibition for astronomy of Cambridge University, 
886 

Shortridgo (Capt G C ), The Mammals of South West 
Africa a Biological Account of the Forms Occurring 
m that Region 2 Vols (Review), 488 
Shortt (W H ), awarded a John Price Wethenll Modal 
of the Franklin Institute, 948 
Shrader (Dr J E ), awardcxl a John Price Wethenll 
Medal of the Franklin Institute, 948 
Shrawder (J ), and I. A. Cowperthwaito, Activity Co¬ 
efficients of Sulphuric Acid, 74 
Shubmkow (L. W), [G N Rjabmin and]. Magnetic 
Induction in a Supra-conducting Load Crystal, 109, 
Magnetic Properties and Critical Currents of Supra- 
conductuig Alloys, 681, 687 

Shutt (F T ), and S N Hamilton, Quahty of Wheat, 
602 

Siddons (A W.), elected president of the Mathematical 
Association, 119 

Sidgwick (Dr. N V.), elected president of the Chemical 
Society, 840, mantod the title of professor by 
Oxford Umversity, 1008; elected an honorary 
student of Christ Church, Oxford, 1049, Real 
Molecules, 76 

Siler (Margaret B ), Chromosome Numbers In certam 
Riooiaoea, 447 


Simon (Dr F ), Application of Low Temperature Calori¬ 
metry to Radioactive Measurements, 763, 765 , The 
Approach to the Alisolute Zero, 777 , [N KUrti and]. 
Further Experiments with the Magnetic (kioling 
Method, 31, 37 

Simpson (Dr G C ), Arctic Meteorology, 62, Weather 
Forecasting, 703 

Smclair (Prof W .1 ), [obituary article], 645 
Singh (Prof B N ), R B Smgh and K Singh, Water 
Requirements of Indian Crop Plants, 1080 
Singh (Jagtar), [H Cliaudliuri and], A Disease of Pome¬ 
granate, 841 

Sinha (Prof Jodunath), Indian Psychology Perception 
(Review), 132 

Skinner (Prof E B ), [death], 818 

Skrabal (A ), React ion Cycles, 320 , and H Schreiner, 
Velocity of Reduction of Clilonc and Bromic Acids, 
160 

Sltldek (J ), and M Lipschlitz, Polarographic Effects of 
some Ammo-acids, 123 

Sinter (Di L ). | J J Walker and j, Infra Red Photography 
of Coal, 623, 624 

Simgo (Sir William), [obituary article], 214 
Sloone (R H ), ancl C M Mmms, Moving Striations, 436, 
437 

Small (J ). and Isobel K Johnston Mathematical Evolu¬ 
tion in CoinpositsB, including Prcxif of Nonnsl Death 
of Species. 1009 

Smociley (N ), Sounds Made by F’lshos in the East Indies, 
876 

Smith (E C W ), [R W Lunf, Dr R W B Pcorso and], 
A Now Baiiil System of NH, 608 
South (Eng -Capt EC), Progress m Turbine Machinery, 
763, Scientific Centenaries m 1936, 12, Sir Alfred 
Ewing and Naval Education, 140 
Smith (Sir Frank), Some Sigmlic ant Technological 
AchieM'ineiite of the Kmg's Reign, 950 
Smith (F B ), [A B Wood, J A McGeaohy and], Now 
Depth-soundmg Recorder, 227 
Smith (V'ory Rev Sir George' Adam), Imlienclmg retire 
ment ot, 1027 

Smith (Sir Grafton Elliot), [0 G Campion and], The 
Neural Basis of Thought (Renew), 895 
Smith (Dr G F H ), appointed kc'oper of mineralogy 
m the British Museum (Natural History) , Work 
of, 948 

Smith (H Grayson), [Prof E h Burton, F G A Tarr 
and], A completely Supru< unductmg Galvanometer, 
906, 918 

Smith (Dr J C ), and P L Homs, Addition of Hydrogen 
Bromide to Olefines, 187 

Smith (J E ), Development of a Noniortoan, 1004 
Smith (J L Sjwiuor), Negative Ions in the Glow Dis 
charge, 966 

Smith (Dr Keimeth M ), A new Virus Disease of Tomatoes, 
908. 918 

Smith (Prof. P ), A History of Modem Culture Vol 2 
The Enlightenment, 1687-1776 (Review), 281 
Smith (R A ), appointed Carnegie teaching follow and 
assistant in applied mathematics m the United 
College, St Andrews, 77 

Smith (T ), Interpretation of Fermat’s Principle, 687 
Smith (Dr Theo^ld), [obituary article! 66 
Smithells (Dr C J ), and C E. Ransloy, Diffusion of Hy¬ 
drogen through Aluminium, 648 
Smithies (F ), awarded a Rayleigh prize of Cambridge 
University, 444 

Snedcien (Prof D ), Secondary School Problems m the 
Umted States, 606 

Snow (Dr E C ), Limits of Industrial Employment—the 
Influence of Growth of Population on the D< velop 
ment of Industry, 111 

Snow (Dr CP), and E Eastwcxal, Sourccw of Error ui 
Absorption Spectroscopy, 186, 189 
Snow (R ), Activation of Cambial Growth by Pure Hor¬ 
mones, 876, 879 , and B. Lo Fanu, Activation of 
Cambial Growth, 149, 163 

SOderman (M ), Absolute Value of the X-Unit, 67, 
72 
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Sokolnikofl (Dr Eli«ib«<th 8.). [Prof I 8. Bokolmkofl and]. 
Higher Mathomatira for Engineers and Ph3rBioi«t8 
(Jtevtfui), 386 

Sokolnikoff (Prof. I. 8 ). and Dr Elizabeth 8 Sokolnikoff, 
Higher Mathematics for Engineers and Physioisls 
(Hrmew), 380 

8olonion (J ), [P Langevin and]. Laws of the Disengage¬ 
ment of Electricity by Torsion in Piezo-electno 
Substances, 886 

Semme (J D.), Calanua Production in Norway, 311 
8onnery (MUe Suzanne), [A. Lumiiro and]. Mode of Action 
of Suspensions of Carbon introduced into the Circu¬ 
lation, 766 

Soothill (Prof WE), [obituary article], 1065 
Sosnowski (L ), Artificial Radioactivity of Bismuth, 767 . 
Artiflcial Radioactiv ity of Indium, 686, Radio¬ 
activity Excited by Neutrons in Platmiun, 482 
Sou6gos (Dr R ), La Cellule Embryonnairo, 689 
Sowerby (A L M ), Development of the Modern Broad¬ 
cast Receiving Valve, 64 

Sows (E ), [N Seljakow and], X-Ray Study of Recovery 
and Recrystallisation of Aluminium Single Crystals, 
704, 765 

Spacii (P ), Quantitative Separation of Iron anil Cobalt, 
1061 

Spaeth (J N ), (iermination of Lime Seed, 796 
Sparrow (Mme H616ne), [C Nictolle and]. Virus of the 
River Fever of Japan {TsutMU/amtuht), 78 
Speakman (Dr J C ), An Introduction to the Modem 
Theory of Valency (Review), 776 
Spedding (F H ), [C D Shane and], A Spcxitroscopio 
Detemimation of r/m, 514 

Spence (Dr R ), Thcmial Oxidation of Formaldehyde, 
901, 962 

Spooner (E T C ), appointed lecturer in pathology- in 
Cambridge Universitv, 1085 

Spring (F S ), [Prof I M Heilbron, K M Somant and]. 
Ring Structure of Calciferol, 1072, 1078 
Sproule (D O ), Simiiltanooiis Travel of a Surge of Stress 
and a Group of High frequency Waves of Stress in a 
Steel Wire, 547, 549 

Stach (L W ), Genera of Catenicellidie, 243 , Victorian 
Lower Pliocene Bryozoa (I), 44 
Stagg (J M ), Diumal Variation of Magnetic Disturbances 
in High Latitudes, 354 

Stair (Dr R ), [Dr W W Coblentz and]. Ultra-violet 
Glasses, 400 , Idtra violet Transmission Changes m 
Glass as a Function of the Wave length of the Radia¬ 
tion Stimulus, 447 

Stalemark (R ), [H Sterky and]. Long distance Telephone 
Traiuiiiiissiuii, 301 

Staley (J ), [J F Marshall and], Exhibiliun of ‘Autogen¬ 
ous’ Charactermtics by a British strain of Culexptptena 
L (Diptera, Culicida-), 34, 37 
Stamp (Dr D ), Geographical Studios and Teachmg 
Planmng the Lsiicl for the Future, 118, The Future 
of Tropical Australia, 1,16 

Stanley (D ), and J P Maxfleld, The Voice its Produc¬ 
tion and Reproduction (Review), 490 
Stebbmg (Prof L Susan), The Philosophy of Sir James 
Jeans, 460 

Steele (Dr 8 ), Spectra and Latent Energy in Flame 
Gases, 268, 271 

Steenbei k (M ), [A v Engel and], Elektrische Oasent 
ladungon ihro Physik unci Technik 2 Bftnde t Review), 
51 

Stein (Sir Aurcl), swarded the gold modal of the Scs-iety 
of Antiquaries , work of. 046 
Steinmaurer (Dr R ), [Prof V F Hess and]. Cosmic Rays 
from Nova Heroulis ?, 617, 624 
Stenvmkol (O ), and E Svonsson, Band Spectroscopic 
Observations of the Isotopes of Zinc and Cadmium, 
955, 962 

Stephen (Or. A. C ), Ek-hiuridn, Sipuuculidn and Priapu 
hd« of Scottish and adjacent waters, 190 
Stephenson (A ), [A M H Davies and]. Completed and 
Describe by W O’D. Pierce Edited, etc , by Dr 
C 8. Myers, TTie Selection of Colour Workers (Review), 
167 


Stephenson (Prof T A ), The British Sea Anemones 
Vol 2 (Review), 977 

Sterky (H ), and R Stalemark, Long-distance Telephone 
Transmission, 301 

Stem (Prof C ), Faktoronkoppelung und Faktorenau- 
stausch [Handbuoh der Vererbungswissenschaft, Lief 
19 (Band 1)], (Review), 250 

Sterne (Dr T E ), The Solution, by the Method of 
Association, of Problems in Inverse Probability, 
1073, 1078 

Stetson (Dr H T ), Earth, Radio and the Stars (Review), 
567 

Stetter (Q ). [J Schintlmeister and]. Disintegration of the 
Light Elements with the Double-Tube Electrometer, 
320 

Stevens (S S ), and E B. Newman, Localisation of Pure 
Tones, 244 

Steward (F C ), Mechamsm of Salt Absorption by Plant 
Cells. 553 

Stewart (J R B ), appomted an Anthony Wilkin student 
m Cambridge University, 240 
Stewart (K ), [Dr H .7 EmoliSiis and]. Oxidation of 
Silane, 397, 398 

Stiaeny (G ). Enteropueust Larvie. 1004 
Stiinson (.1 F ), Polyncxuan Mythology, 880 
.Stores (Prof B ), and Dr H White, Structural Geology 
with special reference to Economic Depivsits (Review), 
979 

Stoddart (E M ), Oxygen Afterglow, 274 
.Stoessiger (Miss). [Dr G M Morant and], Human 
Skeletons at Hythe, 925 

Stoll (A ). and E Burckhardt, Ergobasme, a new Alkaloid 
from Ergot of Rye, .Soluble in Water, 1087 
Slopes (Dr Mane C ). On the Petrology of Banded Bitu¬ 
minous Coal, 643 

Stormer (Prof C ), Lummous Night Clouds over Norway 
in 1933 and 1934, 103, 110 

Stratton (Prof P J M ), Nova Herculis, 1934 , [Dr A 
Beer and]. Spectrum of Nova Herculis, 1934, 348 , 
433. and E O Williams, Nova Herculis, 1934, 
667 

Stratton (J A ), Spheroidal Funotions, 560 
Stricks (W ), [E Abel, O Redlich and], lodion Catalysis 
of Deuterium Peroxide, 667 

Stronsvik (Dr O ), ArcluBologioal Discovery m Hondureut, 
334 

Stroobant (P ), Study of the Local System Galactic 
Distribution of Helium Stars, 122 
Stroud (Prof), Gift to Leeds University, 1086 
Stuart (A ), [Dr N H Hartshome and]. Crystals and the 
Polarisuig Microscope (Review), 261 
StubbingH (G W ), Automatic Protection of A C Circuits 
(Review), 776 

Studitski] (A.), Mechamsm of tho Formation of Regulating 
Structures m the Embryomc Skeleton, 123 
Stylo (Dr D W O ), [M Barak and]. Stability of tho 
Acetyl Radical, 307, 310 

Sugdea (Prof 8 ), Radioactivity of some Rarer Elements 
produced by Neutron Bombardment, 469, 475 
Suits (C O ), Temperature of the Copper Arc, 669 
Sulaiman (Su* Shah), A New Relativity Theory, 797 
Sumner (J A ). Public Electric Supply Tariffs, 1068 
Sumner (Capt PH), Aircraft Progress and Develop¬ 
ment (Review), 1059 

Sund (O ). El ho Sounding in Fishery Research, 963, 
962 

SuBz (B.), and E Brmer, Ramon Spectra of Mixtures of 
Nitnc Acid and Nitrogen Pentoxide, 632 , E Peirottet 
and], Chomic4iI Reactivities and Raman Spectra in 
the Eugenol Group and the VamUins, 971 
Suszko (J), [W Piechulek and], New Stereochemical 
Studies, 159 

Sutton (O W ), Properties of the Telephone Transmitter, 

662 

Suzuki (8 ), Ganglion Cells m the Hearts of Invertebrates, 
399 

Svensson (E ), [G Stenvinkel and]. Band Spootrosoopio 
Observations of tho Isotopes of Zinc and Cadmium, 
955, 962 
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Sverdrup (H U ), Norwegian North Polar Kxpedition 
with the Maud, 1918-1925 Scientiflr Keaults 
Vol. 2 Meteorology, 52 

Svetovidov (A ), Growth of iho Baikal Whitefluhea and 
Graylings, 123 

Swann (Dr W F G ), The Architecture of the Univome 
(RevKw), 324 

SwoUengrebel (N H ), [A de Buck and]. Salivary Glands 
in Hibernating AnophflfJi inamhpenm* var nuuKea- 
and Semi hilwmatiiig AHophfhn maeulifiennut var 
atroparvus, 1011 , Results of Cross-mat mg the Rarcs 
(varieties) of Anopheles toncuhpennw, 1088 

Swietoslawski (Prof W ), Ehiilliometric Dotermination of 
the Degree of Docomposition of an Organic Substanie, 
829, 834 , and S Miermk, Dotorrmnation of Small 
Amounts of Moisture in Solid Organic SulMtanoes, 
803, and J Salcowuz, Now Determination of tho 
Esterification Constant in the Gaseous Phase cu- 
oxistuig with tho Liquid Phase, 43 , M Wojciothow 
ski, and S Miemik, Determmation of Moiature in 
Standard Benzoic Acid, 803 , and I Zlotowski, 
A Method of Measuring the Hoat Evolved by the 
Absorption of y-Radiation, 658 

Syam (P ), [Prof S K Mitra and). Absorbing Layer el 
tho Toiiosphero at Low Height, 95), 902 

Sykes (Dr C ), [C R Burch and]. Continuously Evacu¬ 
ated Valves and their Assot lated Equipment, 202 

Syrkin (Prof J ), [W Wassiiiew, I Kenez and]. Dipole 
Moment of lotlme, 71 

Syromyatmkov (F V ), Gaseous Transfer of Silica, 589 

Szalninska (Mile S ), Viscosity of Mixtures of Hexane and 
Nitrobenzene, 847 

Szego (P ), [J. Kenner, Prof M Polanyi and], Aluminitun 
Chloride as a Catalyst of Hydrogen Interchange, 267 

Szont-Gyorgyi (Prof A ), Mechanism of Respiration, 306, 
310 , 1040 

Szilard (Dr, L ), and T A Chalmers, Radioactivntv 
induced by Neutrons, 98, 110 , |C H Collie, J H E 
Griffiths and], Collisiuns betwoeii Neutrons and 
Diplons, 903, 918 

Szylmonowski (W ), [D A Jablofiski and]. Thermal 
Rotations of Fluorescent Molei ules and Duration of 
Luminescence, 582, 687 


Taconis (K W ), [Prof W H Keesom and]. An X Hay 
Goniometer for tho Investigation of the Crystal 
Stnictures of Solidified Oases, 1010 
Takahashi (K ), Japanese Patents and Inventions, 218 
Tamm (Ig ), [J D Bernal and], Zero Point Energy and 
Physical Properties of H,0 and D,0, 229, 236 
TannahiU (T R ), [R A Robb and]. Lunar Atmosphc'ru 
Inequality at Glasgow, 1087 
Tansley (Prof AO), Origin of tho British Flora, 569 
Tan (F Q A ), [Prof E F Burton, H Grayson Smith 
and], A Completely Supraconductuig Galvanometer, 
906, 918 

Tate (G H H ), Rate and Mice of the Pacific Islands, 
796 

Tawil (E. P ), Development of Electricity by Quartz, 
802 

Taylor (E, L ), A Useful Indicator for the Passage of Food 
through the Ahmontory Tract of Ammals, 434, 437 , 
Epidemiology of Winter Outbreaks of Parasitic 
Gastritis m Sheep, 661 

Taylor (Dr K S ), Inorganic and Theoretical Chemistry 
Third edition (Remew), 979 

Taylor (G L.), [Dr. Muriel E Adair and]. Crystallisation 
of Human Serum‘Albunun, 307, 310 
Taylor (H Dennis), awarded the Progress Medal of the 
Royal Photographic Society, 146 
Taylor (Dr H. J ), Tracks of a-Particles and Protons m 
Photographic Emulsions, 482; Vision in Ultra¬ 
violet, 36 , and M. Qoldhaber, Detection of Nuclear 
Disintemtion m a Photographic Emulsion, 841, 346 
Toheng-Da-Tobang, [M. Francis and], Prwaration of Thm 
Layers of Uranium Oxide, U|0|, by Eleotrolysis, 707 
Tohitohibabine (A.), and M. Bestoug^, Action of Ethylene 
Oxide on Hydrogen Sulphide, 354 


Temple (Prof G ), The Fundamental Parailox of tho 
Quantum Theory, 967, 962 , and Prof W G Bickloy, 
Rayleigh’s Principle ami its Applications to Engineer 
mg (Remew), 603 

Tendeloo (H J C ), Kesi'anhos on Adsorption 
Electrodes (2). 1011 

Teorell (T ), ‘Diffusion Effoct' upon lonu Distribution (I), 
1052 

Terada (T ). and N Miyabc, Recent Changes of Level m 
Japan, 274, (V Nakaya and], Snow Crystals 
observeil in Japan, 1045 

Teronin (Prof A ), Internal Rm oinbmation during Plioto- 
diBsociatioii of Polyatomic Molecules, 643, 549 
Tesson (F ), A Liquid Miirocathetomotor, 482 
Thellier (E ), An induction Apparatus for tho Measure¬ 
ment of Small Magnetic Moments, 696 
Theodor (O ), [8 Adler and]. Sandflies and Kala Azar, 613 
Tliibaud (J.). Penetrating Radiation producetl m Beryl¬ 
lium by Bombanlmeiit with a Rays, 659 
Thiosso (X ). Preparation niid Projiertioa of Sodium 
Ferrate (Hypo ferrite), 318 

Thiinann (Dr K. V ), and J B Koepfli, Identity of the 
Growth-Promoting and Root-Forming Substances of 
Plants, 101, 110 

Thomas (A M ), ami E B Wodmorc, Preparation of 
Colloidal Metals, 1001 

Thomas (E R ), (M Roberts and], Newton and tho Gngm 
of Colours a Study of One of tho Earliest Examples 
of Scientific Method (Review), 389 
Thomas (F J D ), |G L Hey and], Tortnx Moth Peats of 
Fruit Trees, 273 

Thomas (Dr H H ), [death], 818 
Thomas (N ), Tho Green Flash, 866 

Thomas (P E ), [R Fosse, P De Graevo and], Idoutifica- 
tion of Small Quantities of Ammo Acids by Elemen¬ 
tary Anaivsis, 666 , Idciit ification of Small Quantities 
of Forniol, 970 

Thompson (Prof D Any W ), fiftieth year of tenure of 
profossorship . work of, 59 , tribute to, by St 
Andrews University, 594 
Thompson (Dr D H ). R E Rirliiirdsoii, 946 
Thompson (Dr H \V ), and J J Frewing, Alisorption 
Sp<<< tra of Substances contauiing Alkyl Radicals 607 
Thompson (J W ), (C H Hailey and]. Infra Red Absorp¬ 
tion .Spectrum of Crystallmo ScHlium Nitrite, 913, 918 
Thompson (T G ), |H E Wirth, C L Utterbook and]. 
Isotopic Water m the Sea, iitl2 
Thomson (Prof Arthur), [dual li| 258 , [obituary arfscle], 
296 

Thomson (Prof D L). [Dr H Selye, Prof J B CoUip 
and]. Metaplasia of Ctermo Epithelium produced by 
Chnmic (Eslrm Adiiiiiiistratiun, 66, 72 
Thomson (Prof G H ), Definition and Measurement of 
General Intelligence, 509, fill. Measuring General 
Intelligence by Testa which break the y Hieran hy, 71 
Thomson (Prof G P ), elected a member of the Atlienaium 
Club, 228, Electron Diffraction as a Method of 
Researc h 492 

Thomson (J Albert), Gift to Kdmburgh University, 693 
Thomson (W. R ), Some Notes on Deflection, 660 
Thon (N ), Capacity of Polarised Mercury at Very Low 
Freouonciea, 279 

Thoi™ (Ihof J ), re elected president cf the Institute of 
Chemistry, 369 

Thorpe (Dr W H ), roap[H>iiitHd lecturer in entomology 
in Cambridge^ University, 1008 
Thwaites (Lieut -Col N. G ), The Menace of Aerial Gas 
Bombardment, 218 

Tiorey (Q ), Differential Equation of tho Second Order 
mot with m cases of Polytropic Kquibbnmn of 
Gaseous Spheres, 1061 , General Differential of the 
Second Order Chmw^terising tho Thermodynamic 
Equilibrium of Gaseous Spheres, 1061 
Tilby (J. O. W ), Local Variation in Habits of the Lizard, 
AnMyrhyneua cnetatue, 161 

Tildealoy (Miss ML), [Dr T W Parry and]. The Ovuig- 
dean Skull, 796 

Tairoon (3 R ), [Dr P B. Moon and]. Evidence on the 
Velocities of ‘Slow’ Neutrons, 904 
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Tdlyard (Dr K J ), awarded the MueUer Modal of the 
Australian and New Zealand Auooiation, 836 
Timkowski (W ), [W Rossichm and], Inhuente of High- 
Frequenoy Field on the Combustion of an Acetylene - 
Air Mivturo, 916, 918 

Timmermans (,I ), and L Doffet, Physical Constants of 
Heavy Water, 1087 

Timoshenko (Prof 8 ), Theory of Rlostieity {Heview), 1060 
Tinoker (Dr M A H ). Weeil KiUers, 026 
Tmdale (N. B ), [H. M Hale and], Queensland Aborigines, 
110 

Tokunaga (Prof 8 ), and others, Report of the First 
S( lontitlc Expedition to Manehoukuo, Jimo-October, 
1933 Section 1 , Section 4, Part 1 , Section 6, 
Part 1, 479 

Tolansky (Dr S ), Distribution of Nuolear Mechanical 
Moments, 620, 624 

Tohnan (Prof, R C ), Relativity, Thermodynaiiiics and 
Cosmology (Rrmeu), 93.*) 

Tomkms (R O ), Iodised Wraps for Fruit Storage, 154 
Tongue (H ), The Design and Construction of High 
Pressure Chemical Plant (Jiemew), 207 
Toshmwal (C R ), Three lold Magneto-Ionio Splittmg of 
of the Radio Echoes Reflected from the Ionosphere, 
471, 475 

Tottoii (A K ), British Marino Zoology (Ifevicte), 977 
Towle (C C ), A Certain Conventionalist Type found 
along the Coast of N S W , 365 
Toynbee (Prof A J ), A Study of History. 3 Vols 
(Jievtew), 636 

Travers (Prof MW), Ramsay and Helium, 019, Thermal 
Decomposition of Acetaldehyde, 611 
Tremblot (R ), Applications of the Helioineter to Astro¬ 
nomical Photometry, 43 

Trewartha (Dr G T ), Physiographic Map of Japan, 63 
Trikojus (V M ), and D E White, Chemistry of the Con¬ 
stituents of the Wood-Oil of the ‘Callitris’ Pmes (2), 
483 

TriUat (J J ), and H Motr, Errors of Interpretation in 
Electronic Diagrams of Organs Hubstances, 970. 
Fonnntion and Structure of Monomolocular or 
Bimolecular Layers of Fatty Substances on Metallic 
Surfaces, 88f! . and M Paid, Annealing of Pure 
Aluminium, 767 

Trombo (F ), Isolation of Ciadoluuum, 483 
Tronstad (L ), [J Bnin and]. Germination Experiments 
with Peas m Heavy Water, 1004 
Trueman (Prof A E ), Fossils os Indicators of Conti¬ 
nental Drift, 1074, 1078 

Trumpy (Prof B ), Raman Spectra of some Deutornim 
Compounds, 764, 765 

Trunel (P ), The Permanent Electno Moments of some 
Alkyl Chlorosulphites, 519 

Tsi-ze (Ny), and Tsion Ling-Choo, Laws of the Evolution 
of Electricity by Torsion m Quartz, 695 , Oscillations 
of a Hollow Quartz Cylmder, 519 
Tuckerman (Dr L B ), awarded a Jolm Price Wothorill 
Modal of the Franklin Institute, 948 
Turner (Prof O U ), elected a member of the Athennum 
Club, 370 

Turner (H A ), G M Nabar, and Prof P, Scholefield, 
Oxidising Agents and Vat-dyed Cotton, 68, 72 
Turney (G. L ), [Dr E P Harrison, H Rowe and], 
Eloctncul ProportipM of Wires of High Permeability, 
961, 962 » , 

TurriU (Dr W B ), J Fraser, 422 
Tutm (Dr. J.), Disintegration by Slow Neutrons, 163 
Tuzson (P ), [L Zochmoistor, E Ernst and]. Selective 
Accumulation of Lipochrome, 1039, 1042 
Twyman (F ), Prediction of Earthquakes, 1078 


Hbbelohde (A. R ), and A E^rtou, Critical Phenomena 
in the Oxidation and Self Inflammation of Hydro- 
oarbons, 097 , Sigmflcanoe of Pro-knocks in Hydro¬ 
carbon Oombustion, 67, 72 

Ulander (P H. N ), [Dr J L Pearson, O Nonhebel and]. 
Removal of Smoke and Aoid Constituents from Flue 
Gasee, 143 


Unna (P. J H ), Inlialation of Carbon Dioxide at High 
Altitudes, 876, 879 

Unwin (Dr J D ), Sex and Culture (Revxew), 206 
Unwm (late Prof. W. C ), Proposed memori^ to, 866 
Upcott (Miss MB), Chromosomes of the Tulip m Mitosis, 
957, 962 

Urey (H C.), [8. H Manian, W. Bloakney and]. Oxygen 
Isotopes in Meteorites, 312 

Utterbook (C. L ), [H E Wirth, T. G Thompson and]. 
Isotopic Water m the Sea, 662 


Vafladi (V G ), S S Krivich and G V Pokrovsky, A 
Search for the Extreme Infra-Red Spectrum of the 
Sun, 1035. 1042 

Valentm (F ), [E Votofiek and]. Mercaptan Condensation 
with 6-Ketomothylpentomc Acids, 123 
Vnlotto (Mile Suzanne), [A. Charriou and]. Influence of 
Water on the Sensibility of Photographic Emulsions, 
1010 

Van Boost (A C ), [B H Moerbeek and]. Cold Test for 
FueH 192 

Vance (J E ), [H W Foote and], Volumetriu Determina¬ 
tion of Copper, 1080 

Van do Straete (L ), [J Do Wolf and], Maleo- and fumoro- 
nitrile, 803 

Van Meighem (J ), Equations of Perturbation of Perfect 
Piezotropio Fluids, 632 

Van Vierlo (S ), [A R A Reudall and], Redifiusion and 
Toloprogramme Systems in Broadcastmg, 196 
Vasiljev (1 ), Factors of Yarovisation of Winter Varieties, 
44, Vernalisation of Winh'r Varieties of Frost 
Resistance. 319 

Vassy (E), [D Barbier, D Chalonge and], Spectro- 
photometrio Study of the Short Wave-length Radia¬ 
tion of Some Stars, 446 

Vavilov (Prof W I ), Plant Brooding in the Soviet Umon, 
146 

Vayson de Prodenne (M A ), ‘Fossil Tradition’ m Stone 
Implements, 660 

Vi'gard (Prof L), The Phosphorescence Process as 
revealed by the Luminescence from Solid Nitrogen, 
1073, 1078, [L Harang and]. Interferometer 
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Cultural Significance of Broadcasting* 

T HPI speed with which in a decade or so broad- 
oaating has passed from being the interest or 
hobby of an expert few into the pleasure and 
recreation of milbons has tended to concentrate 
attention on the purely scientifio and toohnioal 
developments which have made this change 
possible The reactions of this rapid growth upon 
the listener himself, the now problems which 
broadcasting itself may offer, have escaped 
attention except by a few, and it is only slowly 
and with difficulty that broadcasting is emerging 
from the tc'y stage to that of laboratory and 
workshop for human culture. 

The scientific inquiries into mtomational aspects 
of broadoastmg, which have been initiated by the 
International Committee of Intellectual Co-opora- 
tion of the League of Nations, afford an example 
of the widenmg field of scientific research and the 
possibilities, and responsibilities, of what may be 
termed social research which arise out of technical 
advance, and are in keeping with those studios of 
the effect of the cinematograph on education, 
instruction or national life visualised by the first 
International Congress on Educational Cmemato- 
graphy in Romo last April. The first of the 
inquiries set on foot by the International Com¬ 
mittee was a survey of educational broadcasting 
throughout the world The substantial volume 
which embodies its results contains an authorita¬ 
tive aooount of expenments, results and projects 
m twenty-five oountnes, as a result of whioh a 

*Sobaol BrogdOMtloii (Intolluotual Co-opor«Uon Serl«».) Il> 208 
7< M BroxIoMtlng »nil PoMe (InteUccbiwl Oo-opentlon Sorlvs ) 
Pp 888. 7> M (Londoa Oaorge Allen nnd Unwin, Ltd , lOM ) 
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statement of the leading principles of school broatl- 
oasting has been prepared which should be an 
invaluable guide in further exponment leading to 
the perfecting of this now methoil 

Thoinqiiirymakes it clear that school broadcasting 
has a place of its own in primary, secondary and 
higher education, but the technique of its use, the 
choice of subjects, methods of presentation, manner 
of incorporation in the general framework of class¬ 
room courses, and the full potentialities of the 
method, are only being evolved Studies of this 
type are of groat assistance m the development of 
an adequate technique They throw light on the 
true reasons for failure, and are correctives to its 
indiscriminate use or rash condemnation 

The second investigation was a study of broad¬ 
casting in relation to peace, to which indeed a 
bncf section in the first report is devoted The 
dangers which bron<lcaBting may present in regard 
to mtcmatioiial jHiaoe and goodwill have been 
made plain abundantly by unfortunate incidents 
between Germany and Austria in the last two 
years Tlie dangers of the use of this method as a 
means of political projiaganda are less obvious but 
none the loss real, and the report which the 
Intornational Committee has produced on this 
question will repay study by all who approach 
broadcasting in the spirit of scientific mqmry 
The third inijuiry u}K)n which the International 
Committee is now embarking relates to the pos¬ 
sibilities, problems and methods of cultural broad¬ 
casting in Its widest sense, and may prove to bo 
the most fundamental and interestuig of the three 
researches The investigation deals with the 
organisation and contents of programmes and their 
national and international co-ordination, the possi¬ 
bility of broadcasting university extension courses, 
the social traming of listeners, the announcement 
of scientific discoveries, instruction in Lterature 
and history and the teaching of foreign languages 
Studies of this order at onoo throw into relief 
the diflerence between the broadcast to an unseen 
audience and the lei turer who can see and adjust 
his lecture to the reaction of the audience m front 
of him Beyond this there is the development of 
the precise technique which makes it possible to 
convey new vistas to a voluntary adult audience, 
without any suggestion of supenority or of the 
schoolroom Pooling of expenenoe and ideas on 
this difficult art is a first step to a soientifio 
technique 

It 18 at least arguable whether the technique of 
broadoaating will not be ultimately more art than 
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scienoo Unquestionably, however, psychology has 
an important contribution to make in this field, 
and at the International Congress of Anthropo¬ 
logical and Ethnological Sciences m London last 
August, Prof T H Pear pointed out several Imes 
of research which still await the attention of 
psychologists and anthropologists Prof Pear’s 
paper in itself indicates that the psychologist is 
alive to the problems which broadcastmg and 
the film present As an observer of human ex¬ 
penenoe and behaviour, he cannot ignore the 
senous disturbance which they both represent in 
the life of the citizen, and he must attempt to find 
the reasons for the likes and dishkes which he 
observes 

Problems of this type present in fact a striking 
field for laboratory work, but as Prof Pear 
emphasised, with certaui special exceptions in 
regard to school broadcasting and the request for 
opinions on the broadcastmg of drama, practically 
no systematic rescartli has been carried out m 
Great Bntam into tho pyschological and other 
problems created by broadcasting Little mtonsive 
or extensive research oven into listeners’ likes and 
dishkoR and the reasons for them has lieen made, 
and tho evidence that those responsible for tho 
provision of radio programmes are really anxious 
to discover tho views of the general public on the 
material is uncoiivincmg 

Prof Pear suggests that this omission is due to 
the fear that the results of such mquinos would 
necessitate either a grading up or a grodmg down 
of tho programmes If this is the correct explana¬ 
tion, such an attitude to research is unworthy of 
an industry based so fundamentally on scientific 
research as tho broadcasting industry Indeed, 
this attitude inevitably foreshadows the decay of 
tho institutions or organisations which hold it 
Change and development cannot be avoided by 
more passivity, and if the broadcasting authorities 
^re not prepared to conduct research into these 
fundamental problems of their art, sooner or later 
their power and influenoe will pass into the hands 
of those prepared to undertake the work and apply 
its results Nor can society tolerate for long any 
organisation which docs not seek to equip itself 
continuously to render ever more effective service 
based on the full, impartial and fearless exploration 
of the whole domain which it affects to control. 

The reports and the papers to which we have 
referred indicate, moreover, that soientifio workers 
themselves have special interests and responsibili- 
ties m this matter. On one hand, the possibilities 
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which broadoaeting presents os a means of diffasmg 
scientific knowledge, and also of carrying on that 
educational work which is so essential if the 
ordinary citizen is to acquire an adequate general 
background for the kind of hfo he is called upon 
to Jive in these days, have been neither fully 
utihscd nor explored. Evidence presented in the 
report on educational broadcasting already indi¬ 
cates a considerable volume of opinion in Jk'lgium, 
France, Switzerland, Germany and the United 
States as to the valuer of broadcasting in relating 
scientific work to the general interests and 
activities of the community Scientific workers 
have yet to seize the opportunities for exposi¬ 
tion which here confront them when they have 


3 

quahfied themselves by acquirmg the requisite 
technique. 

On the other hand, to the true spirit of soienoe, 
the fields of investigation touched upon by Prof 
Pear represent an even greater attraction There 
could scarcely be found a more inspiring example 
of the twin responsibility and challenge in respect 
of social research which the application of scientific 
discoveries throws down to the man of science 
himself, than these fields of investigation which 
now he before us, in broadcasting and cinemato¬ 
graphy alike, demanding his close co-operation 
if they are to be possessed for the welfare 
of civilisation and not contribute to its 
undoing 


NATURE 


Rev 

Isaac Newton 

Isaac Newton ' a Biography By Louis Trenchard 

More. Pp xiu-1-676 (New York and London . 

Charles Sonbner’s Sons, 1934 ) 18s net 
AT last we have an adequate biography of 
Newton Prof More would not wish us to 
say it was perfect—that would have been im¬ 
possible—but he has spent seven years reading 
the documents and considering them, and he does 
not hesitate to tell his opinion, oven if unfavour¬ 
able We have got into a period of biograjiby 
where an unfavourable opinion has rather a 
preference for expression But Prof More is not 
that kind of biographer. He has a respect, almost 
a love for Newton, though far “this side idolatry”, 
and deliberates a long time before he comes to an 
unfavourable opimon 

Newton has fallen into bad hands among his 
editors and biographers Horsley was a person 
who did not soe the difference of interest that 
future times would attach to works by Newton 
and lucubrations by Bishop Horsley Prof. More 
convicts him of quite defimto suppression of 
documents which he examined, and which would 
have proved Newton a ‘Sooinian’, or as we now 
say, a Unitarian Leaving Horsley aside, as too 
bad to mention, Brewster figuww to Prof More in 
much the same way He, too, suppresses docu> 
ments that he does not like One must maJee 
allowanoes for him. He presented Newton as 
possibly a very mtld Sooinian, and even then, was 
rebuked by a bishop for it But he must have 
got on Prof More’s nerves. In fact, he wipes the 
floor with Brewster, after the presentation of eaoh 
moident. He was indeed a most unsuitable person 
A biographer of someone whose greatest period of 
oieation was at the Restoration, and who died 
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more than two hundred years ago, ought to bo 
imaginative, catholic, sympathetic with all and 
sundry, and Brewster was not that. The other 
biographers portray one point of view only 
Edloston w^ems to bo oarcfiil and accurate, but 
has done only a scrap Rigaud’s essay is the same 
The separate contributions to Greonstreet’s volume 
are of very unequal merit, some are valuable, 
many are by good names, but some are quite off 
the mark Then there is Lieut -Col de Vdlamil, 
who astonished everybody by making no less than 
four capital discoveries , the chief of them appear 
to me the actual inventory of all the items which 
Newton’s house I'ontained, drawn up with extreme 
thoroughness , the actual list of Newton’s books, 
now among the MSS of the British Museum , and 
an actual statement of his money affairs at his 
death, including a criticism of any dealmgs he had 
in South Sea stock Yet liespite the nohnoss of 
the material, the book in which he published it 
remains a poor affair 

Newton was little understood in his time We 
oannot wonder. Soientifio men are usually little 
understood , very few people care for pure logio, 
or are prepared for the surprising consequences, if 
it is pushed to the uttermost. But besides, Newton 
was habitually a silent man Ho was not a ready 
speaker His notion appears to have been, to 
say something conclusive and leave it at that, 
whether it was understood or not This sort of 
thing does not go to the heart of the ordinary man 
or woman But women had no influence m 
Newton’s hfe He b^an life poor and ended it nch ; 
yet he used no corrupt practices and wsis generous 
in giving. Opposition hod a very bad effect 
upon him—for did he not know it to be unreason¬ 
able 1 Yet most people would say that he had 
not more opposition than was go^ for him, to 
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teach him the sort of world ho was m His life 
was not a pathetic life ; he hod none of those 
amiable weaknesses that make us forgive a groat 
(l(>al to Goldsmith and Richard Savage He 
moved among ordmary men that wo can visuabso, 
su(!h as Pepys, Hooke and Oldenburg But all 
sponi to have felt that he was greater than they, 
and different, and that ho required nothing from 
them Later, this feeling seems to ha\o congealed 
into a sjKill, which accompamod him as an xm- 
wholosome and impenetrable aura This spell has 
been the greatest obstacle to acquiring a true view 
of Newton. 

The incidents of Newton’s bfe are indispens¬ 
able, but only because his theories grew up among 
them I do not think that the scientific views wore 
much changed by the incidents, but undoubtedly 
thoir presentation was His ideas are what matter 
to us now, the vk'ws that have, almost miracu¬ 
lously, kept their shape 

I have often wondered why Newton made no 
capital discoveries m chemistry, which ho studied 
and practised so assiduously, and made absolutely 
revolutionary discovenos m raoohanios and optics. 
I think I know now The discovenes m optics 
were made because ho was an unusually good 
expenmenter, and knew, after ho had “modi- 
tati'd”, no man better, the immediate and ultimate 
inferences that his oxponmi'nts required The 
discovenes in mcchamca, the laws of motion and 
the philosophical system on which they are baaed, 
aro just “meditations”, the object being to find 
something that would stand metaphysically. 
Metaphysics was the bane of science m those days, 
but suicc it caimot lie excluded, Newton built a 
wall, guaranteed to stand any attack, within 
which his mathematics could operate undisturbed 
His mathematical theorems m the “Pnncipia”, as 
well as hia other very notable contributions to the 
science, are just inferences—of course in excelsia— 
from stated data But why did he add nothmg 
to chemistry ? Chemistry was much studied in 
Newton’s day. Boyle was his friend, and Boyle 
has given us Boyle’s Law Locke, also a friend, 
was a chemist, even an alchemist. Van Holmont’s 
works are m his library Nowton read the unpro¬ 
fitable volumes of tlio alchemists, 1 thmk to asoer- 
tam whether ho could learn anythmg from them. 
In one of his letters, ho speaks of them as “groat 
protenders” I think the phrase is sarcastic 
moanmg that you get nothing m the end 

What then was Nowton seekmg ? I admit that 
incidentally ho was seeking transmutation But 
ho did not find it I cannot bobeve that ho 
laboured so long in vam There is a groat resouroo 
if we want to ascertain Newton’s undomon- 
strated ideas, upon subjects on which ho had 
“meditated”—tho “Queries” which he attached to 


the optics Many of the ideas which he had 
derived from his study of alchemy he put in the 
long, final query. No 31. Prof More quotes much 
of this query Reading it through, one sees that 
Newton was lookmg for a common basis of all 
matter, and the moohanism of tho transmission of 
energy and gravitation across space I’rom this 
point of view, Boyle’s Law becomes a mere incident, 
which might lie expected to become almost self- 
evident Blit we now know that there is a vory 
long and thorny roaii to go before we amve at a 
common basis of matter. We aro soaroely agreed 
uiwn it yet, but let that pass Even supposing, 
what does not seem likely, that Newton had 
avoided all the pitfalls, and would liavo had 
nothing to do with a “phlogiatio” theory, which 
proved such a will-o’-tho-wisp to chemistry, ho 
would have soon m face of him, beyond gross 
matter, the immense jungle of tho carbon oom- 
poundfl, tho molecules, the oloraents, tho atoms of 
these elements, tho stnioturo of these atoms, the 
positive and negative element of electnoity, and 
finally tho quantum Tho spectrum, even, was 
unknown to Newton We can scarcely imagine the 
structure of the atoms being unravelled, apart 
from the spectrum. Except some astronomical 
examples, all measuring instruments were exceed- 
ingly crude The balances are shown with rough 
strings to the pans, nor was the dependence of 
ohomistry upon a balance roahsed. So if wo road 
through Query 31, and say “quite possibly right", 
we must remember that this rightness is only 
possible if we think in electricity I understate 
the task, but actually it was impossible, there 
was no body of facts such as we have now—^for 
example, the periodic system , the “shoulders of 
giants” were wanting, from which Newton could 
look out over the future 
At the present time we are surrounded by 
unoertainties. We must remember that Newton 
was rooted in oertamties—^in three at least. These 
were, the actual words of Scripture, tho “geometry 
of Euohd and Apollonius”, and the inferences of 
logic He was also endowed with a peculiar 
aptitude of devising and performing experiments. 
He “meditated” upon their oonsoquenoes, by 
which we must understand that he saw, as none 
other has been able to do, all that they implied. 
That 18 the reason why, when he had arrived at a 
oonclusion, he made no allowance whatever for 
those that questioned it, and at first, when he 
was a youi^ man and unknown, they were very 
numerous. Later, when it was enough to say 
“Newtono suadente”, I agree with Prof. More 
that the deference he enjoyed reacted unfavour¬ 
ably upon his character. Prof. More desonbes tho 
e»ly paper in which he demonstrated his optioal 
theories to the Royal Society as a “work of art”. 
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This IS well said Nowton was an artist, though 
not in paint or stone Ho was, apparently, con¬ 
temptuously indifferent to any work of imagina¬ 
tion But no one who has read the “Prmcipia”, or 
any of his letters, or oven seen his beautiful hand- 
wntmg and signature, can doubt that ho was an 
artist He was an artist, because ho loved beauty , 
ho thought it the direct expression of the Divine, 
as it IS presented to us Ho had moreover the 
artist’s temperament, which showed itself, as it 
did in Rossetti, in rather overbearing conduct 

We have seen all theso grounds of certainty 
fade away. Geometry went first, because it was m 
the hands of people who had a common ground, 
and were able to realise when a theorem was 
proved As to the Scriptures, whatever view we 
attach to the Bible story, we now regard the 
Bible—for the most part, and subject to some 
delegation of authority in matters of such import¬ 
ance—as a book among other books, to be 
examined toxtually and in substance, confronting 
different statements to see whether they agree, 
by any method that the higher cntioism may 
choose to apply, estimating the contents by 
whether we think the thing did occur or did not 
Most people, nowadays, would smile if they were 
asked to Ixihevo m Bishop Ussher’s date for the 
creation, or the ages of the patriarchs, and Jonah’s 
whale 

Now logic seems to have joined the other two 
on the same road, and to melt away “like wracks 
in a dissolving dream”, and prove just nothing 
at all. We are told that if we “prepare” an experi¬ 
ment, wo prescribe the answer also, which is 
always yes, if the question is not nonsensical 
Exit “Q E D ”, and enter “Sez You”. 

Now that we can see Nowton “m the round”, 
we can form an estimate of his value, apart from 
what everybody knows and has known for two 
hundred years—^that he was an incomparable 
genius m both theory and oxponmont Roubiliac 
was a great artist, and has caught most admirably 
in marble the expression which we can attach to 
his “meditations”—“the index of a mind forever 
voyaging through strange seas of thought, alone” 
Certainty was the note Expenment, and infer¬ 
ence, and expenment again—^that was the m- 
dispensablo key to progress ; and a very good 
key it has proved, supposing “progress” is what 
we want, for it has made scientific men, where they 
are not leaders of the modem world, at any rate 
necessary authorities on all the things that other 
people want to answer and cannot 

But in deifymg Newton, as he has been, rather 
grotesquely, deified up to the present, wo must 
think of Lieut -Col. de Villamil’s “Inventory”, 
wid his list of books. Most people will read them 
with astonishment; it is possible some may 
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comment “Stuffy old house Not a smgle valuable 
piece of furniture Crimson, a bad note Stuffy old 
books. Not a single book of verso among them 
except those that ho may have reatl at school 
Not a single live book, except Galileo’s ‘Do 
Systemate Mundi’ No Copernicus No Kepler” 
They will issue from it with relief There is no 
doubt that Newton appears in those authentic, if 
unsentimental, documents as a limited jierson. 
Nowadays wo rather distrust certainty We doubt 
whether wo are the people to handle certainties, if 
someone would jximt one out Besides, thoir field 
IS too narrow and we have found that wo can 
learn all wc want to know from most regions by 
a few woll-chosen oxponmonts, and by tho general 
bearing ol tho replies To speak of geniuses alone, 
Shakespeare represents much more tho kmd of 
man who might tell us something we wanted to 
know You find profundities among his words, 
but mixed up with guffaws and sniggers and tho 
interjections of peojilo who just happened to be 
by and were certainly not profoimd and had no 
wish to bo. “We aro such stuff as dreams aro 
made on, and our little life is rounded with a 
sleep” Would you put an automatic pistol into 
the hands of a dream person ^ Ho might dissipate 
the dream. R A S. 

Hanutes and Semites 

Semtlte and Ham%t%c Orxgxmt, Soexal and Relxgious. 
By Prof G A Barton Pp xvi-|-395 (Phila¬ 
delphia • Umvorsity of Pennsylvania Press; 
London . Oxford University Press, 1934 ) 17«. 
net 

M ore than thirty years ago, Prof Barton 
wrote a book on Semitic origins when ho 
was very strongly under the mfluenoe of Robertson 
Smith Owing to tho strides which have been 
mailo in the study of the prehistory of Egypt and 
western Asia siiioo that date, Prof Barton now 
confesses, quite frankly, that there is scarcely a 
topic of importance in his earlier work—such, for 
example, as totenuam, descent and marriage among 
the early Semites—upon which ho has not had 
reason entirely to change his views 

Prof Barton now attacks Hamitio and Semitic 
origins once more, moving on a wide fi-ont which 
embraces linguistics, ethnology, arohseology, social 
anthropology and religion. In hia view that tho 
nations of western Asia were of a very mixed 
oharaoter, most prohistonans will concur , but 
they would also point out that tho evidence upon 
which he relies is mainly luiguistio and cultural, 
and does not necessarily imply wide differences in 
racial strain 

In regard to the origin of the Hamites and 
Semites, the view here put forward by the author 
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IB that the Somites were one branch, the early 
Egyptians being another, of a stock wiiinh origin¬ 
ated in North Africa, possibly in the Sahara 
They crosswl to southern Araiiia, and there de- 
velo{>ed their peculiarly Semitic charactoristica 
A later fission led to the further differentiation of 
the northern Semites, who are usually regarded 
as the purest reprosentatives of the race The 
occurrence of n strong braehvcephnbc eli'inent m 
the southern parts of the {wninsula is held by 
T*rof liarton to be due to the fact that this territory 
long served as a passage-way for eommeree and 
racial movement, so that an alien element partially 
submerged the older dolichocephalu strain These 
are the brachyeephals whom Sir Arthur Keith 
identifies as an intrusion ot broad-headisl people 
from the north, akin to. but not identieal with, 
the Armenoid, holding that it is more nearly 
related to the broad-headiKl element, presumably 
from Central Asia, which appears in parts ot 
India 

III his racial and cultural analysis of early 
Mesopotamian civilisation, Prof Barton attaches 
much imiKirtance to what he characterises, some¬ 
what vaguely, as a central Asiatic jieoplo, regarding 
the Sumerians os relatively late It is to bo noted, 
however, that Dr Dudley Buxton, in his study of 
skulls from Kish, while recogmsmg the existence 
of a broofl-lieailed element in the early population, 
has exprosscxl doubts as to whether the brachy- 
cephals from the Asiatic highlands penetrated the 
Mesopotamian area to any great extent m the 
earlier phases of its civibsation In attributing 
the prehistoric oultiiro of the Indus valley to his 
central Asiatics, Prof Barton seems to ignore the 
trend of evidence which points m an increasing 
degree to a cultural connexion with western Asia 

In doabng with social and religious origins. Prof 
Barton traces further the differentiation between 
the early Egyptians and the Semites Ho shows 
how the peoples, or rather tribes, who entered the 
Nile valley wlien driven from what is now the 
Sahara by desiccation, brought with them animal 
cults and totcmic liehefs, which afterwards de¬ 
veloped into the various animal cults of the 
Egyptian nomes and later into the Egyptian 
pantheon The Semites, on the other hand, 
elaborated as the characteristic expression of their 
liehefs a fertility cult, of which the central motive 
was the union of the male and female deities and 
its pnncipal observam e two seasonal festivals, one 
in spring and the other at harvest The institiition 
of temple prostitutes and cognate observances 
once interpreted by the author as evidence of an 
early state of sexual promiscuity and polyandry, 
he now accepts as part of the fertility cult In 
following Sothe’s recent work on the totemic 
character of the cults of the Egyptian nomes, the 
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author adopts a view which was advocated by 
Andrew Lang many years ago and accepted by 
tho late Prof A H Sayco, though this fact is not 
noted 

The interest of Prof Barton’s work in its 
reference to the racial problem has precluded 
dotailwl consideration of his study of questions 
relating to other aspects of social institutions and 
rehgioiis beliefs In jiartieular, his views on the 
origin and development of tho Yahweh cult and 
the growtfi of monotheism among the Hebrews 
tempt disi-ussion which space does not permit 

Unfortunately, it is necessary to close on a note 
of critiewm In dealing with the argument from 
physical anthropology. Prof. Barton fails to main¬ 
tain the level of his scholarship in other fiidds It 
cannot he said that he has masteretl liis material , 
nor does ho appear to lie acquainted with tho most 
recent literature, such as, for example, Buxton’s 
later work on the material from Kish and Miss 
OamKl’s more recent results which reveal a 
po]iulation of mesolithic ago in Palestine resem¬ 
bling the predynastic Egyptians Mispnnts and 
errors in this section of the hook are innumerable 
“Meyers” for Myres, “Sir Charles Keith”, “Borm” 
for Bornu, and "Miss Caton-Thompson” when 
Miss Garrod is intended, may bo slips , but they 
suggest a lack of the famibarity with the literature, 
necessary for a study of this character, which 
would correct them almost automatically 


Standard Analytical Reagents 
'Analar' Standards for Laboratory Chemicals being 
Improved Standards for the Analytical Rmgenls 
formerly known as ‘A R ’ Pp xvi4-296. (Lon¬ 
don Bntish Drug Houses, Ltd , and Hopkin 
and Williams, Ltd., 1934 ) 

N 1914, when chemists found themselves do- 
pnved of the usual Continental supplies of 
laboratory reagents, a joint committee appointed 
by the Institute of Chemistry and the Society of 
Pubhc Analysts drew up specifications to ensiin' 
a suflSoiont degree of punty in eighty-oight 
chemicals of importance in analytical work 
Reagents of this quality were distinguished by 
the letters “A R ”, This useful action was taken 
merely as a War-time emergency measure, and 
has not been continued by the two societies. 

The letters “A R.” acquired considerable prestige 
in this connexion and it is unfortunate that, as 
18 implied in Prof J. F Thorpe’s interesting fore¬ 
word to this book, they should have lost their 
original significance by uncontrolled extension of 
their applioation. Chemists are not entirely with¬ 
out a remedy for this state of things. The British 
Pharmocopceia 1932, and the British Pharmaoeu- 
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tical Codex 1934, between them provide standanls 
for practically all the matenals used in niedicino 
These include a large number of cheniicals and 
it IS only necessary to add the letters “B P ” or 
“B P C ” to a requisition for one of these pnsluets 
to obtain it of the standard quality SiK'cifications 
for chemicals of industrial importance are also 
lieing gradually produced by the Bntish Standanls 
Institution and the few so far dealt with can lie 
obtained of the prescribed quality by use of the 
letters “B S S ” Chemists might do worse than 
famihanse themselves with these three sets of 
authoritative standards and make use of them, 
where they meet their nsunrenients 

Tlu'se standards do not, however, cover the 
whole field, and there is still need for a motlernised 
and extended set of specifications corresponding 
to the original “A R ” list Thus, the growing 
importance of micro-methods of analysis and the 
improvements m technique, which make it jiossible 
to deti'rmino with n'asonable accuracy small 
fractions of a milligram, are creating entirely now 
requirements, both in kind and quality of analytical 
reagents For such work it is all-important that 
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the operator should know the degree of punty 
of each reagent he has to use 

This kind of information is provided for two 
hundred and twenty chemicals in the book before 
US The more important physu-al properties of 
each product are rcconlod, the mothoils of assay 
ami the processes used for the determination of 
impuntios are given, briefly, but with ample details, 
and the maximum limits of all likely impurities 
are stated The two firms eoricorned are well 
knowm as makers of lalioratory chemicals and have 
each published Inniks of specifications for these 
products They still manufacture nidcjH'ndently, 
but have yioolod their technical information and 
unified their methods of analysis and their speci¬ 
fications for the themicals dealt with in tins joint 
publication, an eiiterpnso on which they are to 
be congratulated They have also registered 
jointly the trmle-mark “Analar” to distinguish 
the products they mamifactuni in conformity with 
these specifications This action protects both 
the manufacturer and the consumer against the 
kind of deterioration which is said to have over¬ 
taken the standards implied by the letters “A R ” 
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This Modern WorUl and the Engineer l*p 140-1-18 

plates. (Edinburgh Royal Scottish Society of 

Arts, 1934 ) Ss net 

A oaoup of five distinguishtsl cngincei's ami oiio 
equally distingumbod physicist has given us a con¬ 
cise and popular, althoiigli none the less authoritative, 
account of modem developments and trends in 
cti(pneering Tho book is essentially a prcsontatioii 
of the Keith lectures for 1933 of tho Royal Scottish 
.Society of Arts With one exception, the authors aro 
jirofessors in tho University of Ediiihitrgh , hence 
the lectures “may bo said to express the views of 
tile Edinburgh School of Engineering on the tten- 
doiicies m tho several branches they treat” Prof 
C (J Darwin, Prof A R Home, Sir Thomas Hudson 
Bearo, Prof F O Baily, Di R Lessing ami Prof 
H Briggs survey tho fields of physics ami of moc-han- 
ical, civil, elcctneal, chemical, and mining engineer¬ 
ing, showmg us, with apt illustration, how directlv 
and oomplotely life in this modern world dejicnds 
for its very existence on mechanism and its human 
control 

This volume, however, doc*« more than offer iri- 
fonnation ; it places before us some of tho world’s 
major social problems, and leaves the layman—^What 
more ingratiating way of evading responsibility has 
been discovered than this of callmg one’s self a lay¬ 
man t—wnth a bramful of thoughts to weave into 
his gnomic and political creed Prof. Briggs, in 
Ills “Extrapolation”, shows that present-day en¬ 
gineering rests on a non-cthical basis, but he calls 
upon the engineer to consider questions of rights and 
consequences, and at a stride to identify himself 


professionally with his rcisponsibihties as a civilised 
human being The engineer could make war difiicult 
by ilisquahfying from membership of powerful 
professional institutionB all connected with tho manu¬ 
facture of arms Organised control of industry 
could classify now inventions or proccascs as work- 
makmg or wi'rk takuig, and exploit them accord¬ 
ingly for the greatest gootl EstiinatcH relating to 
such processes should mcludo consequences arising 
outside tho factory walls These and other matters 
which are presented for our thoughtful consideration 
remmd us how illusory is the barrier now between 
technology and sociology A A. E. 

A Soldier in Science the Autobiography of Bailey K 
Ashford Pp v-1-421)+ 4 jilatcs (I/vndon George 
Routlodgo and Sons, Ltd , 1934 ) \2s M net 

Col Bailky Kblly Ashfoud, of the Uiiitetl States 
Army Medieal Service, died on the day on which his 
autobiography wa,s jiubhsheil His work in scientific 
mixlicmc falls into two mam parts, hookworm and 
sprue In 1899 he found hookwonn eggs in the 
fseoea of amemio Porto Rican peasants, and by mass 
deworming lowenxl the island’s mortality fnini 
aniemia b> 86 and increased tho peasant’s working 
capacity by 60 p<ir cent He recogniscxl that the 
worm was not tho well-known Old World hookworm, 
but it was left to Stiles to designate it Necator 
amertcanus In 1933 Ashford illuminated acute liook- 
worm mfeotion by his descrijrtion of a small epidemic 
acquired during sea bathing During the War his 
mam charge was the command of the school at 
Itangros for the battle training of American medical 
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ofBiore Ho was awarded the U.S M iitwl Honorary 
C M (1 . and the Grand Cortlon of Iho Order of tho 
Ndo, and was appointed etldor in-(hief of tho United 
States MiHlieal History of the War Ho was instni- 
nioiital III founding in Porto Rico an Institute of 
Tropical Medicine and Hygiene, and in arranging for 
Its expansion into a School under tho auspices of tlio 
Columbia University, New York After exporionto 
of 4,000 cases of sprue ho concluded that tho essential 
fill tor in its eaiisiition was unbalaneeil diet, and that 
when to tins was mlded infeition by Momba, of wliiih 
he recognised only one sjkm les, there resulted sprui' 
He unswervingly advocated and fruilfnllv piaetised 
that combination of chnieal ohservation and seientifie 
investigation which has strikmglj lulviinei'd tropuul 
tneihi-mo Clayton Lank 

Thoughts of a Schoolmnstfr (or Common Sense tn 
Education) By H K iSholton Pji 2C0 (London . 
Hutchinson and Co (Publishers), Ltd , n d ) Os 
net 

The strength of this book lies m the rich variety of 
its author’s experience As a bov he was in four 
schools, and as a master in twenty five, including 
public, grammar, eo eilueationnl, piivato, proprietary 
and technii al schools Not that by naturo he was a 
Tollmg stone’, but that by necessity ho was trans¬ 
ferred from place to place during tho War Ho 
deals only with secondary’ schools, and he touches 
many topics, including tho ‘iinjwpularily’ of school- 
masters, the traiiition of the headmaster, salaries, 
coeducation, discipline and so on, and whether 
one agrees with him or not, his criticism is always 
practical and to tho point, and it is often con¬ 
structive. 

On the subject of science teaching, Mr Shelton 
condemns the general neglect of biology, anil suggests, 
08 a prai'ticable reform, advanced courses in biology, 
with mterchange between neighbounng schools, and 
special attention to biology ui country schools Ho 
pleads also for universal courses in general science, 
not, however, mode up of scraps of chemistry and 
physics and biology and geology and astronomy 
merely strung together, but concoivoil os a single 
subject with many' interrelated div isions. The author 
18 not, and probably does not claim to be, free from 
fho charge of dogmatism But he writes with know¬ 
ledge, at a time when our secondary school system is 
very far mdeed from being above cnliiism. 

The Principles nnd Practice of Surveying By Prof 
C B Brood and Prof O L Ilosmor Vol 2 Higher 
Surveying Fourth edition Pp xix-1-603 (Now 
York John Wiloy and Sons, Inc , London 
Chapman ami Hull, Ltd , 1934 ) 21s Od. net 
Although this work is an Ameiican pubhcation, it 
deals with its subject in siiih a way as to ho as 
suitable to students as most of the well known 
English books thereon It is extremely well set out 
and lucid in style, and includes such modem develop¬ 
ments as those of geology m relation to topography, 
and aerial photography as applied to surveying A 
most useful set of problems is appended at tho end 


of each section, but it is unfortunate that the answers 
to these are not given 

With the increasing use of precise levels, fuller 
details relating to tho parts of such instruments 
could have been given with advantage, while the 
reproduction of the photographic illustrations is not 
up to tho standard of tho letter-press It would not 
bo usual m Groat Britain to expand tho portions 
relating to tho flow of water in channels to so groat 
an extent, these constituting a chapter generally 
found m largo works on hydraulics. 

Tho size and methoil of binding is evidently de¬ 
signed for field use , m its general tenor, the work 
can be confidently rooommondod to students wlio 
are preparing for engineering degrees of honours 
standard, and to all who are intorostod m tho subject. 

B H.K 

Progress of Archceology By Stanley Cosson Pp. 
XU + 111-f 24 plates (London G Bell and Sons, 
Ltd , 1934 ) 6s net. 

Mb Gasson surveys progress in archaeological 
discovery during the lust fifteen or twenty years 
throughout the world, dividmg it into mne main 
arch»H.>logicB.l provinces His purpose is to touch 
upon the most significant discoveries or excavations 
111 uach and to bring out, where such consideration 
IS apfiropnato, their mterrolation Mr Casson's book 
18 pleasantly and easily written and well illustrated ; 
but on oven the most generous iiiteqiretation of the 
lines upon which a book of this kuid can be written 
for an oducateil but non-toohnical public, it is far 
too sketchy The treatment of Africa, even including 
Egypt, and of America, for example, is quite in- 
adequate, m view of recent work in both oontments 
The first chapter, on the aims and methods of 
archasology, is by far the best, though it shows 
some confusion of thought, and the definition of the 
field of archaeology not only begs the question, but 
also IS contradicted by the pages which immediately 
follow. 

Practical Plant Anatomy • an Elementary Course for 
Students By Comyns J. A Berkeley Pp 112 
(lAindon • Umversity of Ixindon Proas, Ltd , 1034 ) 
38 

A GOOD practical guide to elementary botany is 
sorely needed, and this book by Mr. Comyns Berkeley 
will fill part of the gap , the practical plant anatomy 
IB dealt with, and this is done extremely well. The 
author is obviously conversant with the practical 
Bide of botanical study, for he not only gives clear 
directiods as to methods of approach but he also 
gives hmts of dilfioulties—sometimes slight, but 
irritating—^that are constantly oroppmg up. Another 
problem that students and even teachers are con¬ 
stantly meotmg is that of sources of material. Few 
books give the reader any idea of where to obtain 
their type specimen Mr. Berkeley gives sufficient 
help m a series of tables. This is very useful. 

It IB a pitj that tlie author did not go a little 
fuHher and cover completely an mtormediate science 
couree in boUiny, 
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Immigration of Insects into the British Isles 
By I)k C B Williams, Cliii'f Kntoniologist, Kothamstcd Expenmental Station 


A bout a huncln'd years a^o, it was gradiially 
dawning on British entomologists that 
many of the buttorflii's in this eountiy ini|;ht he 
immigrants from abroad Among thi' sjieiies hist 
suspected of this habit were thi' Uloiuled Yellow 
[Coitus croMus) and the Bale (londeil Ydlow 
[C hi/nh) It IS cunoiis tliat about the same time 
a more jiraotieal controversy wtus coiiiintneiug m 
the United States as to whether one ol their most 
serious }K'sts, the cotton worm ( Alnhama ntgtllncta) 
was a ]iermanent resident of that country, or not 
To-day we know that not only these early dis¬ 
puted species, but also many other Li'pidoptera. 
dragonllu's, and some' memlaTs of other groups of 
insects, regularly migrate, and that in a mimlH-r 
of cases these movemi'iits come to an (md in the 
British Isles, thus giving the inset ts m (piestion 
the status of ‘immigrants’ 

In the study of migration it is jxissihle to start 
from two points of view We may study a smgh* 
insect throughout tho whole range of its migration 
An example of this is seen in an account that I 
gave of the migration of the Paintetl Lady butterfly 
(B rardm) in Natuiik of April 11, Itlio (p .Wi) 
This IS, m my opinion, the most fruitful method 
of investigation The alttinative is to study the 
migration (ihi'tiornena of all nisei Is as seen within a 
Imuti'd area By this methiKl it is easier for a single 
investigator to take field observations, and easier to 
obtain the eo-opeiatiori of voluntary belpiTs, hut it 
must always Ixi rememIx-red that the results an' 
only a giouji of incomplete phenomena, the basu 
causes of which must often lx sought elsewliere 
Most insect migrations in temjM'rate zones con¬ 
sist of movements m tho spring from sub-tropieal 
or warmer zones towards the eooler parts of tho 
temperate zone with—sometimes at least—a retinn 
southward in the autumn Since the Bntisli Isles 
arc in the cool temperate zone, it follows that they^ 
will figure chiefly os an end jKnnt for spring 
migrations and perhaps, mon* rarely, as a starting 
pomt for autumn movements 

Among the msects whieli come into (Ireat 
Britain in this way in the sprmg are to be reckoned 
about twelve of our sixty-six butterflies, about half 
our Hawk moths (Sphingidse), quite a largo 
number of other moths, moludmg oven some 
Tineidec loss than an inch across the wings , at 
least a dozen of our dragonflies, and an occasional 
orrant locust. It may also be necessary to add to 
the list oertam Coleoptera, Aphidao and Syrphidae 
(hover flies), which are occasionally wash^ up in 
f?roat numbers on our shores after a storm, but at 
the moment the evidence is too fragmentary to 


distinguish Ixitween wiHul migration and aciideiital 
distribution by wind 

Some ot tlu'se sjx'iies do not breed at all in 
Great Britain, some lined only during the summer 
and die out oa< h winter, yvliile othi rs bleed 
regularlv and contmuousiv here, but are reinforee*! 
at intervals fnmi abroad Some immigrants arrive 
regularly eadi year, while others come only at 
inttr%als of several yeans, or in viry varying 
numhirs Many only mvaih' our southern shori's 
and the (ounties along tho coast , others, esjx’i lally 
in vi'ars of great abundance, may spreoil as far 
as tho north of Scotlami and the Orkney and 
Shetland Isles Siirne iross the Eiighsh t'hannel 
eonsjiieuously by day m large bands, whilst otluTs 
ap|X‘ai to iioHs by night or indi\iduallv and liave 
neviT been rt < orded actually dm mg t lie movement 
Turiung in more detail to what is known of some 
ot the species five of oui immigrant butterflies, 
the Monarch [D pfexippus), the Camberwell 
Beauty (I anlto/ia), the Batli White (P diiplidirai), 
the Long Tailed Blue [L boeticus) and the Queen 
of Spam Fritiliary (A lathonia) do not breed in 
tlreat Britain , the Clouded Yellow ((' crnceus), 
the Bale Clouded Yellow [(' hyale), the I’amtecl 
I>ady (1 (iirdwt) and the Red Avliniral (F aUiUintn) 
brex'd regularlv during th(> summer but seldom, if 
ever, survive a winter while thi' three Cabbage 
White butterflies [Pit ns brasuca', raitm and napt) 
are regului residi nts as well lus iriogular immigrants 
Most of these butterflies come to us from flio 
more aouthi'ily parts of Eurojie m thi' spring or 
early suminei, hut there are some esci'piions to 
this rule The swi.nns of Cabbage White bulti illies 
appear to orignvaU' lu the Baltic ar 'a and fly about 
midsummer southward through Germany and 
westward acroas the North Sea and the Nether¬ 
lands The Camberwell Beauty arrives almost 
exclusively in the autumn along our eastern sliorc, 
oven as far north as Iiiy eniess, and probably comes 
from Scandinavia 'fhe Monaroh butterfly is unique 
in coming to us in tho autumn from the west 
across the Atlantic In tho United States at that 
tune of tho year enormous flocks are migrating 
southward, and our immigrants arc probably 
wanilorers blown out of their path and helped 
across by the prevailing westerly winds 

Finally, tho Baintod Lady comes to us from the 
south, but there is reason to behove, as already 
pointed out m my earlier article in N.itube, that 
our immigrants may come from as far afield as 
North Africa, if not farther 
Among the Hawk moths, the Death’s Head 
(A. atropos), the Oleander Hawk {D. nere*t), the 
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Sjlver-Stripcd (C livornicn), tho Striped Hawk 
(// celtrio), the Convolvulus Hawk {H convolmli), 
the Bodstraw Hawk {C qahi), tho Spurge Hawk 
(C euphorbia) and the Huinining-Bird Hawk 
(M stellaUirum) are all immigrants which do not 
normally survive the winter in Great Britain, 
though most of them may hieed during the summer 
of immigration The status of the Privet Hawk 
and the Pine Hawk is not defmitelv settled All 
the immigrants come trom the south, but priu- 
tieally nothing is known of their origin except 
that some most eertainly reach their ma\inuini 
abundance in eaily sjirmg m North Africa 

Tiiformation about the smallcT moths is staKensl 
and uncertain Itefuiite immigrants include the 
Silvei Y moth (I'ltMd gamma), the Rush VcmcsT 
{Ncmophih norhiiila), the Satin moth {L vahrm), 
the Crimson Sjietkled {D pulchdUt) and many 
othcTs I'he Diamond Back moth (P manili- 
p<nni‘i), a small but serious pc'st of crucdcn, is 
believed to ctoss the North Sc a, while' one of tho 
most widc'ly distrihutc'd jK'sts ol cotton, the 
Americ'an Boll Worm {Ilihothit nrmtgera), is a rare 
immigrant m Great Britain, wheie it boasts of the 
popular name' ot the “Soarec' borderc'd Straw” 

The British dragonflic's include' a dozc'ii immi¬ 
grants, all lic'loiigmg to tho AnisojitcTida' Some 
of these are only very rare wancleiers , othc-is, 
such as Sgmjx trum fonucolomhii, S flaveohim and 
S sangwwum, are more regular immigrants, wink' 
LiMlula depressa, Ij quadrirmrulaUi and Aeichna 
grartdis brood hc'rc' regularly and are also immi¬ 
grants at times No mc'inljer of the faiiiilv Zvgop- 
tc'riduj ha.s yet ta'C'ii eonsidc'rc'd an immigrant m 
Great Britain 

Apart from the clc'tails of which m.sects migrate, 
when thc'y migrate and where' they start from, 
there are a number of general problems coiiiiected 
with this subject, chief among which is tho question 
of a return flight or emigration in tho autunm 
towards the south in those species which arrive 
from tho south in the sprmg Until rocMintly, there 
was little ovidene'o in supjKirt of this, and zcxilogists 
were me linesl (o think that insect migration was 
thc'rofore fundamentally differc'iit from that of 
birds However, little by little, c'vidence is ac¬ 
cumulating that makes it seem that a return 
flight, at least of sonic' species, dex's take place 
Particularly is this so in the ease of the Red 
Admiral butte-rfly ( V nlalanln) for which wo have 
now quite a number ot rec'ords of small autumn 
movements to the south cm our shores , while in 
tho case of V cardui an ormthologist has reported 
their arrival on several occasions on the North 
Eg 3 q)tian coast at dawn, flyuig m from across the 
Mediiterranoan along with tho migratmg quad. It 
is important to recogmse, m collecting evidence 
on this point, that a migration need not be a 


gregarious action, and we know of one butterfly, 
the Monarch of North America, which carries out 
a movemi'nt in one direction greganously and in 
the reverse direetion individually 

Other problems requirmg solution, w'hich can 
only lie settled fiy long continued collection of 
facts, are the reasons why one or other sex {more 
often the' male) should frequently pretlomiiiate in 
a flight, or if thc'rc' is any pencxhcity connected 
with tho movements , and how the insc'cts kc'op 
to their hxc'd direction On the last point there 
si'onis to be not the slightest clue , but it might 
be as well to point out that the evidc'iiee in hand 
lends no sujiport to tho oft-quoted theory that 
insec'ts fly at a definite angle to the wind Flights, 
on tho whole, are as often with the wind as against 
it, and while there are onc' or two c'ases known of 
a change' of wmd resulting m a change of flight 
direetion, there are very many moie rec'ords of 
flight clirec'tion rc'inaimng constant m .sjute ot 
frequent change's of wind 

In the past, the collection of rec'ords on tho 
immigration of insects into Grc'at Britain has liec-n 
entirc'ly haphazard Scattered through the pages 
of a dozc'ii entomological and natural history 
journals of the past century are rec'onls of sudden 
abundances, unexplained absences and occasionally 
ot clouds of butterflies crossing the English Channel 
or arriving on tho shores of Great Britain But the 
absence of records for sc'veral yeais nu'ans little or 
nothing but a period of lack of interest However, 
a httlo more than tliree years ago the South- 
Eastern Union ot Scientific Societies formed an 
Insect Immigration Goinniitteo undei the c'liergetic 
secietaryship of Capt T Dannreuthc'r Tlus Goin- 
mittee has orgamsed a widespread systc'in of 
district recoKlers, has issued a list of insc'ets about 
which information is specially nec'cled, and has 
sent out some thousands of standard record c'lirds 
to voluntary observers m all jmrts of the country 
Tho rc'siilts have so far surpassed expectations, 
and have thrown new hght on the movements of 
certain butterflies, particularly the Gommon Whites 
and Rod Admiral Now also the Committee has 
obtamed, by permission of the Trimty Brethren, tho 
co-opcration of a numlier of kc'cpers of hght-ships 
and light-houses round tho coast, and the records 
they are sending in aro addmg to our knowledge 
of many previously known migrants, and suggest¬ 
ing new and unexpected insects that will require 
watching in the future 

The study of insect migration in Great Bntain is 
now better organised than it has ever been before, 
and far more completely than anywhere else in tho 
world; but many additional helpers are needed, and 
years of work and co-operation from the Continent 
will be necessary before a definite answer can be 
given to any of the outstanding problems 
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Institution of Electrical Engineers’ Library of Sound Films 


I "'HE Institution of Elpctncal Engineers is 
A collecting a library of sound films made by 
emmciit electricians and electrical cngineerH It 
IS hoped that they will be of interest not only 
to subsequent generations hut also to many local 
centres of the Institution ovi'rseas Sound lilins 
have already Is'en taken of Sir J J Thomson, 
Sir Ambrose Fleming, Mr W M Moivlev and 
others After lieing intnshiccd by the president 
of the Institution, the sjieaker makes a shoit 
address giving a review of the progress niiule m 
ek'ctru'al aeieneo or engineering from his earliest 
days and sometimes trying to foretell tlu' trend 
of development in the future We have pleasun* 
m printing bedow the address givmi by Sir Olivei 
Lodge for this library 


I have lived from the very lx‘ginning of the 
< leetncal age that is now upon us When 1 was 
\oiing there was no sneh thing as a dynamo If 
we wanted a rurront of any magnitude, sav foi 
instance to supply an electric arc, we hud in those 
days to mess ahont with a Grove’s battery, lon- 
sistuig of 7,me, platinum and acids, and it was a 
tioublesonie business I rememlxT that th<‘ name 
‘dynamo’ was mventc'd by Lord Kelvin in a pafii r 
before Section A of the llritisli Association, when 
I was a secri'tary' to that body 

I renu'mbcr sisniig the original Paeeinotti 
niathino, which soon clevelopod into the Gramme 
armature, and then ingeniously the Siemens 
firm introduced a double-winding and made the 
modern Siemens armature , there had lasm an 
old Siemens armature, with an iron rail wound 
longitudinally, which was shown at the 18(12 
Exhibition producing strong currents, and exciting 
much interest It was no easy matter to get a 
really strong current in those days covered 
wire was almost a novelty, while to make con¬ 
nexion between different things there was no 
notion of pluggmg in two terminals , wo had to 
screw up each wire with a binding screw , a juiir 
of binding screws wore the only terminals 
I remember the first electric lamp shown to 
the Telegraph Engineers by Mr (later Sir Joseph) 
Swann, which he said would serve well for a 
reading-lamp, and not require any naatohes for 
its lighting up And a httlo later I remember 
Colonel Crompton coming for one of the con¬ 
versaziones at University College, London, and 
bringing a number of such lamps, which he 
arranged in the entrance hall, festooning them as 
an exhibition He came himself and superintended 
the erection with extraordinary energy, takmg 


possession of Carey Foster’s laboratory', and having 
it all rigged up m time 

I roraemlKir too the first visit of Graham Bell 
and his ilenionstratiori of the telephone at South 
Kensington, when he lectured to the Physical 
Society in a most Wuititully articulate manner, 
pronouncing evt'rything minpletely and aocurateK 
Ho was just the light t\qie of man to make a 
metal disc speak 

Then Hertz made a gn-at advaiu e , he dn- 
(overed how to prodiuc' and detect waves in 
sjiaee , thus bringing the ether into puntical nsi', 
harnessing it for the transmission of mtelhgeiKe, 
111 a wav which has subsequently Is'en elaborated 
by a number of people 

Now, this present century, which has niadi' 
many undoubted duseovcries in jihysics, seeks to 
discredit and deny the ether ot space, and I 
want to eotiehuk' this talk h.y a few words up¬ 
holding its ri'ality It is the ether whioh conveys 
waves in the fraction of a seumd to the antqiodes, 
it is that which brings us information from the 
stars and the most distant nebulse, wliu h otlierwisi' 
we should Ik> without The ether is the sent of all 
uubution energv and indeed of all othei energy, 
whether it be in the term of light or other waves 
I remcmls'r when the nature of light was not 
known (U(>rk Maxwell’s great papc'r dated from 
the year I.sr4 or maybe* ’(iri, when I was just 
leaving school anil was not awake to its 
magmtieenee I did not know of it till the 
’.seventies , hut in 1873 his great book on oleetneitv 
appeared, and that year I attended my first 
meeting of the British Association, at Brailford, 
and heard it spok(*n of This was a book worthy 
to bo mentiomd in the same breatli as the 
“Pnncipia” 

Newton and Maxwell are among the glories of the 
human race and they did for the ether something 
magnificent which has not bi**^! surpassed by any 
work of man The ether is the vehicle of gravitat ion 
and of light Its theory is not complete oven yet 
We are still groping atter their great and unfinished 
iksoovenes Einstein has shown ns soraothing 
more about gravitation, and has done away with 
action at a distance , and Planck has discovered 
the law regulating the interaction of ether and 
matter, so that radiation is only produced and 
destroyed in disoontinuou* quanta. But inter- 
feronoe shows that radiation and the ether are 
oontmuous in free space, and that quanta only 
make themselves evident at the beginning and 
end of radiation—at the generation and absorption 
of light—^when the ether is associated with the 
disoontimious thing that we call matter. 
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I have hero indieated wliat will bo the work 
of the twentieth eentiiry , to eomplete the th('or\ 
of the ether and to show how all things lead to 
an intelligible and concrete reality, very different 
from the abstractions and confusions under which 
we now, for the time, labour Yet the present 
IS a jihase through which wo had to go it is 
an nitc-rmediaU* ma in physics, thioiigh wdiieh 
we are guided liy gnat men, Kdchrigtoii and 
deans and Dime, men who are eonirihiitmg a 
great deal to physics and astronomy, work 
which wc could not do without, and which forms 
a neeessan' avenue to the elc'ar open space- 
lio\ ond 
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Before the end of the twentieth century, as I 
think, or at any mtc' in the twenty-first, the ether 
will bo recognised as the one means of communica¬ 
tion between the atoms, and the whole of physics 
will become once more luminous and clear, con¬ 
stituting u glorious epoch for our descendants 
The ether will come into its own again, not only 
for practic-al piirposf-s as the seat of all potential 
encugy, but w'lth a clear iinderstandmg of it as 
the- one substance- that holds the universe together, 
in which all matter is emlx-dded, without which 
even locomotion cannot Ik- propc-rly understood, 
and which constitutes the physical vehicle for 
life and mind Olivkk Louoe 
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Scientific Centenaries in 1935 
By Kno (’apt Kdciar C Smith, obk, rn 


G I^iANCTNO hack oiice again over the- hisforj 
of suienec- duiing the- last h-w c«-nturic-s 
with tlie object of rc-c ailing those mc-n of science 
whose ei-ntenanes occui during the coming vc-ar, 
it is hut natural to turn to the early leioids of 
the Royal Soiietj 

in these, over and over again, is found the name 
of Robert Hooke, wlio was born on July 18, l(t35, 
thres,- hundred jears ago A scholar of W<-st- 
minster School and a graduate of Uhrist Uhurch, 
Oxford, he lieeame the friend of Willis, Boyle, 
Wilkins, Seth Ward and others On Mmemlier 12. 
16fi2, ho was appointc-d curator of exiK'nments to 
the Royal Society and on June 3, 1(163, was 
elected a fellow of the Soc-u-ty Two years lats-r 
he was made professor of geometry in (jn-sham 
College, and it was in his apartments in (Iresham’s 
old mansion in the (hty of London tiuit he passc-d 
the greater part of his life A long list of pajH-rs 
and expc-riinonts testify to his ingenuity and 
versatility, and no doubt in duo course tribute 
will 1x1 paid to his mc-morj "As to his Person,” 
said Benjamin Martin in his “Biographia Philo- 
sophiea”, "he made hut a mean Appe-aranoe, Ix-ing 
very small and somewhat criKiked , hut he had 
an active, penetrating, indefatigable (jlenius, 
sparing no Pains in Quest of the Truth m Relation 
to whatever came under his Consideration ” 

Hooke died on March 3, 1703 and was buried in 
St Helen’s Church, Bishopgate , a church which 
probably has more associations with the Royal 
Society than any other 

Two contemporaries of Hooke’s abroad were 
Johann Becher (1636-1082) and Cliristoph Sturm 
(1635-1703) Beehcr was one of the first chemists 
to cast off the mystical language of the alchemists, 
and in his writings can be found the germ of the 
phlogiston theory He wrote much, travelled 
widely, and only a short time before his death 


came to England to visit the Cornish mines 
Sturm, who was also a flerman, was professor of 
physical science in the University of AlWorf, and 
18 reinemlK-ied as an advocate of the tt-aching of 
science in schools In their day, (Germany was 
slowly recovering from the inconceivable miseries 
of the Thirty Years War, during which, it is said, 
tlic- population fell from 2(),(XXI,0(X) to 4,()0(I,(KK) 
It was in 1635 in the midst of that war that 
Wilhelm Schickard (1592-1635) and Johann Faiil- 
liaher (1580-1635) died The lattc-r was an able 
mathematician who was acquainted with Deseartt-s, 
while the former was known to Kepler and to 
(Gassendi It was to Gassendi that Schiokard sent 
his observations of the transit of Mercury of 1633 
The- work of these scientific worthies belongs 
almost entirely to the seventeenth century, a 
jK-riod during which, says Cajon, the progress of 
physios was truly extraordinary Durmg the 
eighteenth century, ho says, physios jiroper was 
cultivated by men of more limited ixiwers than 
those of Galileo, Huygens and Newton For all 
that, however, there was great activity in vanous 
branches of science, especially m mathematics and 
astronomy, and in England praotinal astronomy 
made wonderful advances. 

To these advances a succession of clever me¬ 
chanicians contributed, and of all the Bntish men 
of Boienco born two hundred years ago none has 
a more interesting record than Jesse Rarasden 
(1736-1800), who from a clothworkers’ apprentice 
at Halifax rose to he the leading instrument 
maker m London ‘‘Esteemed by the great, 
cherished by his friends and loved by his servants 
and workmen”, Ramsden was called by Delambre 
“le plus grand de tous les artistes”. From Rams- 
den’s shop in Piccadilly came some of the finest 
telescopes and theodohtes He was elected a 
fellow of the Royal Society in 1786 and nine years 
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lator was awarded the Uopley Modal for hia 
“Various Inventions and Improvemonts in Philo¬ 
sophical Instruments’’ Another mstrunient maker 
of note was John Coventry of Southwark, who was 
born in the same year as Ilamsden but outlived 
him by twelve years 

The year 1735 also saw the birth of (lref?orio 
Fontana (1736-1803), for many years a professoi 
of mathematics at Pavia and Milan , of Charles 
Auguste Vandermonde (1735-1706) the French 
mathematician and chemist who had much to do 
with founding the fVinsorvatoiro des Arts et 
Metif'rs , of Hugh Williamson (1735-1810) of 
Phlladelfihui, who was one of tlu' observers of thi' 
transit of Venus of 1709, and also of the ehemists 
Keir and Ik-rgmann 

James Keir (1735-1820) Ix'gan life in the army, 
but in 1708 settled at West Hromwieh and detoted 
lumself to chemistry, geology, glass-making and 
the wntmg and translation of scientific works 
He was a fnond of Erasmus Darwin, Watt. 
Boulton and Priestley, joined in the monthly 
meetings of the Lunar Society, and from 1785 
onwards was a fellow of the Royal Society Toliern 
Olof Bergmann (1735 1784) was for a long tune 
professor of chemistry at Uppsala “He was,” 
said Senier, “the first to jierforin chemical anahsis 
systematically and laid the foundation of that 
art ’’ At his death tho Aeadimiy of tSdcnces of 
Stockholm had a medal struck to commemorate 
his work 

Bringing the survey a century nearer to our 
own time, to tho year 1835, there is a considerable 
list of deaths and a longer list of births to be 
recognised This part of the survey may well 
begin with Edward Troughton (1753-1835) who, 
like Ramsden, came from tho north to aihieve 
distinction as a London instrument maker He 
also was a follow of the Royal Society and a 
Copley medallist, His shop was in Fleet Street, 
and astronomical instruments of his making went 
to Greenwich, Pans, tho Cape, Ch-acow, Brussels 
and elsewhere Airy described Troughton’s mode 
of graduating arcs of circles as “tho greatest 
improvement ever made in tho art of instrument 
making” 

Astronomy is also represented by Dr John 
Bnnkley (1763-1835) sometime Bishop of Cloyne 
Bom m Suffolk, ho was senior wrangler m 1788 
and four years later became Andrews professor 
of astronomy in Tnnity College, Dubhn. He also 
became the director of Dunsink Observatory and 
was the first Royal Astronomer of Ireland 

Another Copley medal hst who died m 1836 was 
Capt Henry Kater, one of the earbest workers 
on the trigonometrical survey of India Ill-health 
brought him bock to England and after further 
service in the Army, in 1814 he was placed 


on half-pay, from which time he devoted himself 
to science He was well known for his accurate 
pendulum expenments and his study of standard 
weights and measures, and, had his life been pro¬ 
longed, his services would undoubtedly have been 
used in connexion with tho replacemont of the 
British standanls destroyed in tho burning of the 
Houses of Parliament in October 1834 

Physios 18 also represented by T,eopoldo Nohili 
(1784—1835) of Florence, who invented tho thenno- 
pilo afterwards used with great skill by .1 T) 
Forbes and Melloni 

To this record of men of science who passed 
away a century ago may lx- added tho Irish 
geologist, John MacCiilloch (1773-1835), who 
abandoned nietUmno for the study of the rocks 
and became geologist to tho Tngonometneal 
Survey , Gilb<‘rt Thomas Burnett (18(X)-1835), th(' 
short-liveel professor of botany in King’s College, 
Ixmdon , the great French surgeon Baron Guill¬ 
aume Dupuytreii (1777 1835), who from the 
humblest tanks raised himself to the [losition 
of the foremost surgeon in Eurojic, but, falling 
Hick, refused to jiermit an oiH'ration ujwn himself, 
preferring as ho said ratlier to die at tho hand of 
God than ot man , Thomas Charles Auguste 
Dallery (1754-1835), a Fn'iuh pioneer of steam 
navigation and screw propulsion, and lastly Sir 
Edward Banks (1769- 1835), who with his partner, 
William John Jolhfle (1774-1835), built Waterloo, 
Southwark and Ixmdon Bridges, and was the 
principal contractor of his day 

As the frontiers of seieneo are extended, and 
Its territories enlarged, so dis's the number of 
cxplon-rs over increase Of those who have made 
notable contribution to science and have passed 
away in row'iit times, the columns of Nature, 
since its foundation in 1869, contain biographical 
sketches of many hundreds, and by the aid of 
these it IS possible to recall bnelly some of the 
outstanding men of genius ami talent who wito 
born a century ago Foremost among these, 
perhaps, must be placed the distinguished Amencan 
astronomer, Simon Nt woomb, who was bom on 
March 12, 18:i5, and diwl on July 11, 1909 
Loewy, writing in Nature of May 4, 1899, said . 
“Newcomb must be considered without contra¬ 
diction as one of the most celebratetl astronomers 
of our time, both on account of the immensity of 
his work and the unity of view which marks 
the choice of the subjects treated by him”. 

Two days after Newcomb was born in Nova 
Scotia, Giovanm V^irginio Schiaparelli, the Itahan 
astronomer, was bom in Piedmont Schiaparelli 
died just a year after Newcomb, on July 4, 1910. 
The Enghsh astronomer, Sir WilLam Huggins, 
had only recently passed away and on July 6, 
1010, the Times wrote, “As Huggins stood at tho 
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Imad of Enf^lieh-speftkinf? astronoinci-s, so Sohia- 
imrelli stood at tho hoad of the astronoraors on 
tho (Joiitinont” 

Another astronomer who was born a eenturj, 
ago was FruHlnch August Thoodor Winnetke 
(1835-1897). whom Sir David Dili calk'd “the 
greatest teacher of pnietical astronomy since tho 
days of Bessel”, and another, Ji'an Charles 
Rudolphe Radau (1835-1911), who though German 
hy birth spent most of his life in Franco and at 
the time of his death was a meniln'r ol the Pans 
Academy of Science's and tho Bureau dos Longitudes 

tlhemical sciencp of the nineteenth century is 
lepresonted by Adolph von Baeyer (1835 1917), 
August Dupre (1835-1907), Rudolph Fittig (1835- 
1910) and ■lohann Wisluenus (1835-1902) All 
were of German birth, but Dujiro became a 
naturalised Englishman and as such held iiii- 
]iortant Government posts Fittig, von Ba<*ver 
and Wislicenus all roceiverl tho Davy Mc'dal of 
tho Royal Society One of Fittig’s earliest 
appointments was to the University of Tubingen, 
and it was in 1871 that Sii Wilbani Ramsay, 
then a youth of ninetc'i'ii wrote homo “1 go 
regularly to Fittig’s lecture at 8 He lectures 
very cbstmctly and clearly It is really very 
lieautiful to see tho way the organic Ciompounds 
are arranged” Of the cart'cr of Wishcenus, and 
of tho charm of his ehaiacter, much is contauied 
111 tho memonal lecture delivc'rcd in 1905 to the 
Ghomioal Society by W H Perkin, Jr 

The progress of science is furthered by many 
means, and this is illustrated by comparing the 
careers of the three physicists Joseph SU'fan of 
Austria, Ehsha Gray of the Uniteci States and 
George Carey Foster of University College, London, 
who wore all born in 1835 Stefan by his researches 
furtheivd our knowledge of licjuids and gases, hght 
and sound and eloctncity, and his name is now 
recalled by the Stofan-Boltzmann law of radiation 
Gray was a practical electrician with more tlian 
sixty patents to liis credit, and though originally 
a professor he was afterwards connected with 
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manufacturing It will be remembered that on 
February 14, 1876, he lodged a caveat for a 
telephone with tho Amencan Patent OflSoe only 
a few hours after Alexander Graham BeU hod visited 
tho oflice on a similar errand Carey Foster, on 
the other liand, although a contributor to scientific 
literature, was known for tho part ho played in 
furthering the best mterests of University College, 
in supporting the claims of women to university 
privileges and in c'xtending the use of physical 
laboratories m tho teaching of science 

It need scarcely lie said that this list of mon 
of science born in 1835 who were devoted to 
physical siibjc'cts could be made longer, but it is 
perhaps unnecessary to do so Finally, therefore, 
attention is directed to the names of one or two 
distinguished nnturahsts whose centenaries occur 
this year Of those, Alexander Agassiz (1835- 
1910), tho son of Louis Agassiz, was for a time 
superintendent of tho well-known Calumet and 
Hecia Copper Mines, Lake Superior , but was 
best known for his work as a zoologist and oceano¬ 
grapher Bom at Neuchatol, Switzerland, he 
accomiianied his father to the United States in 
184tl, and there he passed the remainder of his 
life, holding important jxisitions and taking part 
in many scientific expeditions Another naturalist 
connected with North Amenca was Joseph 
Frederick Whiteavos (1835-1909), who was bom 
at Oxford and worked there under John Phillips. 
A visit to Canada in 1861, however, led to his 
studying the geology of Quebec, and ho became 
palmontologist, zoologist and assistant director of 
the Geological Survey of Canada In 1907 ho 
was awarded the Lyoll Modal of the (Geological 
Society of London Of Sir Archibald Gcikie (1836- 
1924) it IS but necessary to recall that he was in 
turn director of tho Geological Survey of Scotland, 
Murchison professor of geology and mineralogy 
in tho University of Edinburgh and director of 
the Geological Survey of tho United Kingdom 
He was bom on December 28, 1835 and died on 
November 10, 1924 
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Paoi H H Buxton 
EKTKAM HENRY BUXTON was the eklost son 
ofMr (Ihorlcs IJuxton, M P ,ol Fox Warn'ii, Uoh- 
liam.Sunvy Hcaasbomm lK.''i2midwaaoilucatodat 
Eton He entt-ri'd the busini'ss w ith whs-h his fiunil^ 
was associated, hut did not /ui<l it coiiKonial Pre- 
ferrmg travel, he was a fn-quent visitor to tho United 
States , on one of his visits, medicine attracted him 
Havmg voluntarily undertaken duty on board a 
passenger vessel in (juanvntuie because of cholera, he 
followed up his observations through the Health 
Officer of tho Port of New York, who introduced 


Buxton to bacteriology At Cornell he studied in 
the Po6t Graduate Laboratory and rapidly became 
proficient His keen muid quickly approciatotl 
medicinal science. The University gave him a doctor’s 
degree, and finally ho occupied tho chair of bacterio¬ 
logy 

Buxton’s work was outstandmg, his technique 
brilliant, no detail was too small for his scrutiny or 
attention He was among the first to recognise tho 
difCenng strains of typhoid bacillus m culture ; ho 
made notable contributions to the study of erysipelas 
and typhoid fever, and at the Memorial Cancer 
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Hospital developed Dr Coley’s vaocino of erysipolns 
for the treatment of inoperable Baroomn He made 
tine histological preparations and develoi<od a remark¬ 
able skill m microscopic pathology and photomic ro 
graphy Ho pursued those morpliological studios 
until his voluntary retirement m lftl2 

Returning to Surrey, Buitton lived at the Manor 
House, West Hyfleet, at the foot of the hill on which 
IS situated his parental homo From 1922 ho worked 
as a guest in the laboratory of the Royal Tlorti- 
ciiltiiral Hocicty With the late Dr F V Darbishire 
he stiulicd tho effi'ct of varymg hydrogen ion con¬ 
centrations on the colour pigments of plants Tt was 
always a great jileasuro to watch Hiixton at work - 
so neat and precise m hia methwlK. so keen was liis 
observation of every colour cliiuigc. His work with 
Darlnshiio was reported ui the Reyal Horticultural 
iSo( icty’s Jmirmil and in the Journal of Qrtiitics 
Hiixton was also keenly intcrostetl m genetics and 
ho raisi'd a cross between Digifalm purpurea, tho 
purple loxglovo, and Di^Ualm nmbigmi As the result 
of doubling of the chromosome complement, this 
hybiid bfS'amu feitile and has now boon rocogiusiHl 
ns a now sjiecies, D rnertouetmn Ho coUaborateil 
with till' cytologists at Merton lu those invcvstigatiens, 
paiticiilarly with Dr C D Darlington and the late 
Dr Newton Other genetical work concermsl the 
AVisley blue prunrose and Pntnula aeaulis 

Buxton keenly felt tho loss of his colleague Daibi- 
shiro, who died m 1932, and Ins visits to the labora 
tory became more mfreqiient. A year or so ago lie 


visiteil Devonshire and deculod to live tllor(^ He 
survived his brother Karl Buxton, who was a year 
younger, by two months Like him, he was also 
keenly mtorestod in birds, and on Ins walks over the 
Surrey commons and in the woods he derived much 
pleasure from obsorviiig tho pheasants and tho antics 
ot jays and activities of groon woodpeckers His 
cliarm of manner and courtesy was shown to all. 
Ills modesty oven iireveiited his colleagues from 
learning much of his earlier work, but his wide and 
varieil research lias established Ins reputation in two 
continents M A H T 

We regret to announce the following deaths • 

Prof Arthur BreZek, jirofossor of genetii s in tho 
University of Prague, knowm for his work on (ilaiit 
breedmg, on November 8, aged titty-two years 

Dr Otto Folin, jirofossoi of biological i hoinistry 
m tho Harvard Medical tiihool, an authority eii the 
technique of uriiio analysis, on October 26, aged 
sixty-seven 

Prof R Kovesligothy, professor of cosmography 
anil goophjsies in the University of Budapest, an 
authority on seismology, on October 12, aged sovontv'- 
two years 

Miss Rosalie B J Lulham, lecturer in natural 
history at tho Fioebel Educational Institute, and 
author of ’‘An Introduction to Zoology through 
Nature Study”, on December 28 
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New Year Honours 

The following names of scientific workers and 
others associated with sciontdic interests ajipeai in 
tho Now Year Honours List Baronet Sir Holhiirt 
iiarmg, piesidont of the Royal Uollogo of Surgeons 
U V li Sir Josiah Stamp. K C M O Liout -Gen 
Sir William Furse, director of tlio Imperial Institute , 
Dr A 0 D Rivett, deputy chairman anil chief 
executive officer of the Council of Sciontilic and 
Industrial Reseonh, Commonwealth of Aii.stralia 
Kniqhts Dr C V Boys, for services to physics, 
Prof W Langdon-Browri, rcgius professor of jihjsic. 
University of Cambridge , Dr E Dollor, pniu ijial 
of the University of London , Dr. Cyril Fox, diri'Ctor 
of the National Museum of Wales , Dr J B Orr, 
director of the Rowott Institute for Research in 
Animal Nutrition, Aberdeen , Prof K B Poiilton, 
honorary life president of tho Royal Entomological 
Society of London, and emeritus professor of zoology 
m the University of Oxford ; Dr J D. Sutherland, 
lately assistant forestry commissioner for Scotland, 
member of tho Forestry Commission. C.B Col 
H. St J L Wintorbotham, Director-Gonoral of 
Ordnance Survey, Mmistry of Agriculture and 
Fisheries. C.JVf.G.; Lieut -Col. C L. Carbutt, Chief 
Native Commissioner, Southern Rhodesia, Prof. 
1^'. L. Engledow, professor of agriculture. University 
of Cambridge, and member of the Qolomal Advisory 


Council of Agriculture and Animal Health , Lieut • 
Col S P James, medical oflucr and adviser on 
tropical disoiusos. Ministry of lloidth, and member 
of tho Colonial Advisorj Meilical Committee C I E 
Rai Bahadur Daja Ram Sahni, Director-General of 
Archaiology m India C Ti K . Dr. K J Allen, 
secretary of the Mu me Biological As.sociation of the 
Uiuteil Kingdom and diroi tor ot tho Plymouth 
Laboratory; Mr C C Hawkins, lately sujKinn 
tendont of tho Department of Tei hnology. City and 
Guilds of London Institute , Di J S Plaskett, 
director of tho Astrophysical Ohservatorj, Dominion 
of Canada OBE Mr G W Austin, principal 
scientific officer, R N Torjsslo Factory, Greenock , 
Mr R W Hams, secretary of tho London School 
of Hygiene and Tropical Medicine M B E Dr 
Alice E. Wilson, assistant invortobrate palioonto- 
logist. Department of Mines, Domuuon of 
Canada 

Heavy Water m Chemistry 

The lecture by Prof Polanji which is pubhshod 
iw a Supplement to tins issue of Nature directs 
attention to some of the applications which may be 
made of heavy water m elucidating the moohamam 
of chemical reactions Tho heavy water may bo 
either the variety oontammg heavy hydrogen m place 
of ordinary hydrogen, or that containing heavy 
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oxygen in place of ordinary oxygen, imd the diatribu- 
tion of tlie heavy atoms among the pruducte of 
reactions will indicate the part played by water in 
them The striking difference in chemical proportion 
between heavy hydrogen and ordinary hydrogen is 
due very largely to the differences in zero-point 
energy, which Prof Polanyi calls permanent energy, 
the existence of which is prt'dietoil by the now 
quantum theory It is ixiasible to calculate tins 
energy, and the results of the calculations may bo 
checked by measurements of equilibria in which the 
two sorts of hydrogen participate These expeli- 
ments are in agreement with the theory Kxohange 
of lieavy hydrogen from heavy water may occur with 
other compounds, such ns bon/ene, and the mechan¬ 
ism of hydrogenation in nrdinary reactions can also 
bo foUowwl ui such oxperiinents 'I'he use of nitrogen 
and carbon motopcs is likely to prove unportant in 
the future 

Future of the Sulphur Industry 
A I'APKii by M P Appk'bey, publishwl in ChemtMry 
and Industry of December 28, on recent do\olopments 
in the chemistry ol suliihiir, foioahndows important 
advances and perhajis far reaching changes in those 
industnoH which are conci'med with snij.hur and its 
oxide Koscarches extending ever some years in 
the laboratories of Imperial Chemical Industries, Ltd . 
at Hillingham liuvc solved the problem of eonron- 
trating sulplna dioxide from metallurgical gast>s 
containing from tliree to seven jicr cent, by the 
ingeiiiouB method of using a Hiilphite bisulphite 
system which can bo regulateil to have a moderately 
high pH m the cold and a much lower one when hot 
by the addition of a substance such as aluminuun 
chloride, the hydrolysis of which la much increased 
by nse of U'mporotiirc It has been further dis¬ 
covered how to reduce the practically pure sulphur 
dioxide so obtained by coke 
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practicable, and lastly, the process reopens in a much 
more favourable mamner the jierenmal question of 
the poBSibibty of recovering the sulphur from coal. 
The discoveries outlined are probably tlie most 
important which have been made in the heavy 
chemical industries for some considerable time. 

The Christmas Day Empire Broadcast 
For the third year in succession, the British broad¬ 
casting programmes on Christmas Day included a 
special hour iliiring which grtx'tings were exchanged 
with various parts of the world This year the 
major portion of the programme came from the 
oountnos of the Empire , the Domiiuons, India and 
Southern Rhodesia each contributed one or more 
scones representing different jihoses of their national 
lives Twenty-five different seenes wore jiremuited, 
and the programme was notable for tho accuracy of 
the timing and tho rapidity with which tho s anmis 
connexions were roiule in succession It was not a 
steady tour round the world as was the case on a 
fonner oeeasion , rather had it the air of a random 
selection of individuals m such places ns Australia, 
Ireland, South Africa, Canada and so on A broad 
outline of the IcMihnieal arrangements by which tho 
jirogramme was eamod out was given in' tho issue of 
World Riitlu) of Doeember 21 In order that so many 
different programme soun-es may be blendtxl together 
to form a homogeneous whole, rapid and silent switch- 
uig arrangements must be provided by means of 
which each item may be fodwl into the next without 
a break This is mode possible by tlie dnunatic 
control panel, which was ongiiially designed by the 
B B C to provide silent and spceily switeiimg betwoi'n 
a number of studios in a production of a radio play 
It m a simple stop to adajit tho use of sueli a jianel to 
the switching of long distance telephone circuits, 
whether those be land line or radio 


SO, f 0 =-- CO, ( « 

Tho rediution takes jilace very rapidly and almost 
completely at 11(K)“C and is exothermic It is 
ooiisideied possible to convert economically the 
sulphur dioxide in dilute furnace gas on the largo 
scale into sulphur, and since this can bo transported 
at about a Umth of tho cost of sulphur dioxide and 
a tifth of the cost of siilpliunc acid, the procens may 
be exprctecl to alter radically the economic aspect 
of sulphur dioxide disposal 

Thb metallurgical industries are at present forced 
to make sulphuric acid to get nd of the sulphur 
dioxide they produce, and tho disposal of this acid 
locally causes great difficulty, and limits the size of 
the smelting plants All these troubles will largely 
disappear if sulphur is produced instead at one 
centra. Dr. Applebey vtuuahses a new rationalisation 
of the metallurgical industries based on pyTites 
which will enable the sulphur, the non-ferrous 
metals and the iron to be separated at or near the 
port of arrival. With the new process, the menu- 
faotura of sulphur from anhydrite or gypsum becomes 


fOR the piiqiose of tho Christmas Day programme, 
control of fifteen channels was required, and for this 
purpose a recently dovelopeil dramatic control panel 
was brought into action at Broaiicosting House. The 
panel is so long tliat it has been necessary' tti provide 
a sliding seat for the producer to keep all tho controls 
within reach The collection of the individual items 
of the programme was made along oiromts connecting 
Broadcastuig House with the Post Office International 
Telephone Exchange at Faraday Buildings This ex¬ 
change 18 connected with the radio telephone trans¬ 
mitting and receivmg stations at Rugby and Baldock 
respectively, which dailyhandle tho normal commercial 
1^10 telephone traffic with all parts of the world 
The whole programme as thus assembled at Broad¬ 
casting House was radiated through all the BBC 
transmitting stations. Including three F-mpire short¬ 
wave stolons, while various relays were made over 
local networks in different portions of the Empire 
Wh prodded simultaneously a triLte 

toth to the very high standard of modem com- 
t«>hmque, and to the exceUence of the 
or^isation and international co-operation which 
are so necessary for its success. 
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Radio-tclcphcmc Link from Scotland to Ireland 

The experiments of the Post Office engineers with 
ultra-short wave radio-telephony links across the 
Bristol Channel have already been mentioned in 
these columns During December, transmitting and 
receiving stations were installeil in Scotland and 
Ireland with the view of providing in the New Year 
SIX radio telephone channels in the wave-length range 
4-5 metres The Tim.ea reports that shortly before 
Christmas, however, the ordinary submarine tele 
phono cables broke down, and three of the new 
radio links were brought into operation by the postal 
authorities in order to maintain the telephone traffic 
between the two countries The positions of the 
wireless stations are at Knoch Hill, near Portpatrick, 
on the Scottish side, and Hallywater. near Helfast, on 
the Irish side The sites wore speeiallv chosen on 
account of their height and freeilom from obstruction, 
and at both places there are ample facilities for 
extension This wireless link has alreatlv dealt 
successfully with a number of telciihono calls fiom 
nil parts of Groat Britaui to Ireland, and the callers 
have, without knowing it, been taking part in an 
important experiment ui wireless telephony An 
antenna array is used at each station to concentrat(> 
the rtaliatioii into a beam in the desired direction, 
and the telephone communication maj thus be 
regarded as secret for most practical purposes The 
development is of particular interest to Scotland, 
because of the ixissibilitj of applying the system to 
link up many districts in the Western Isles that arc 
at present isolated so far as telephone communication 
is concerned The laying of submarine cables is very 
expensive, and it is likely that the radio link 
will provide the means of linking up many 
districts on the west coast at very much lower 
cost. 


A Radio Beacon at Southampton 

The coasts of the British Islas are already equippiod 
with a number of fixed raiho beacons, which fre¬ 
quently and automatically emit characteristic signals 
for the use of ships fitted with radio direotion-hnders 
Such beacons are found to be of great assistance to 
marine navigation, particularly dunng foggy or 
stormy weather According to the Southampton 
correspondent of the Titnea, an agreement has now 
been reached between Tnnity House, the Cunard 
White Star Ime and the Southampton Harbour 
Board, as a result of which a radio beacon will be 
installed on the Nab Tower for the benefit of ships 
using Southampton Harbour, This tripartite agree¬ 
ment provides for the sharing of the cost o( installation 
and mamtenanoe of the beacon, which, hoWever, will 
be owned and operated by Tnnity House, the 
authonty to which all similar fixed b^oris m Great 
Bntain belong. The decision to ccury out this new 
installation is particularly opportune, as the Oom- 
P^gme O^ndrale Tlwosatlantiquo has just decided 
m future, idl its westbound steamers from 
Frmioe to AmeHoa will call at Southampton. 


Brituh Empire Air Mails 

Sib Philip Sassoon, speaking in the House of 
Commons recently, outlineil fresh projxisals for the 
development of Empire air commimications Tliese, 
ho stated, represent His Majesty’s Government’s 
considered scheme, but are necessarily provisional 
until the other Empire Oovornmonts concomod have 
examineil them There are throe mam features : 
an improvement on present time schedules, an 
increase of frequency of service, and the automatic 
transfer of all first-class mail to air transjiort The 
new prujiosals envisage a time of seven days to 
Austraha and four days to tho Cape, with propor¬ 
tionate tunes for intermediaLe jilaces This will be 
made possible by progressive development of ground 
organisation to onablo night flymg to operate over 
the whole of the routes There will be possibly five 
services a week to India, three to Singapore and 
East Africa, and two to Australia and South Africa 
resjiectivoly It is hopetl to keep the charge tho some 
08 tho present Empire rate of IJd by roducing the 
permissible weight to half an ounce It is suggested 
that coixespondenco covermg eight sides of a special 
light paper can bo sent withm that limit The new 
services will cater for passengers as well as mail 
The completion of tho negotiations, provision of the 
necessary fleet, ground organisation, etc , will take 
at least two years, and tho Postmaster-General has 
stated that there is little jicssibility of the intro¬ 
duction of tho now postal rate before 1937 

150A Anniversary of The Tunes 

On January 1, 1786, The Daily Universal Regielcr 
began publication as a modest nows sheet at the 
price of 2\d The journal was intendcxl, in tho first 
place, as much to advertise the Logographic Press, 
set up by John Walter near Printing House Court or 
Yard, Blackfnars, os to function as a newspaper 
Tho title of the pajjor soon became The Times, which 
now celebrates its one hundred and fiftieth anni¬ 
versary by the publication of a supplement of thirty 
pages, in which tho history and ar.tivities of the 
paper are surveyed Dunng tho past century and a 
half, both the technique of printing and the art of 
news gathermg and presentation have been revo¬ 
lutionised, largely through the progress of scientific 
developments The Times was printed at first on 
hand-presses, which turned out about 260 copies an 
hour. On November 29, 1814, the steam prmting 
mochme developed by Fnedrioh Koenig (1774-1833), 
was used, which immediately increased the output to 
more than a thousand copies an hour Smee then 
progress has been rapid and speeds of 40,000 copies 
an hour are now muse. On the side of news gathering, 
progress has been even more speotaoular. In the early 
daya, foreign news oame mostly from foreign journals. 
Nowadays, all the channels for rapid oommunication 
opensd op by science are utihs^ to the utmost. 
Correspondents are appointed m the prmoipal citips 
throughout the world or sent specially to {daces Of 
interest, ftom which the latest news and rejxirts are 
transmitted, by telegn^ and radio, m word and 
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picture By demonstrating the practical utility of 
modem methoils of rapid conveyance of news and 
equally by recording scientific ilovelopments wherever 
they occur, The Tunes has played a notowortliy part 
in the rapid progress of the past century 

Rural Condmons m Roman Britain 

A NOTABLK addition to our knowledge of the 
conditions of farm life in Roman Britain m made by 
the account of an exiavation of farm buildiiign in 
Carnarvonshire earned out by Mr B H St J 
O’Neil on behalf of the Office of Works, which is 
desenbod in the Timce of December 2» The site is 
on Caerau farm, north of Pant (lias station, in an 
area which has already afforded evidence of similar 
cultivation sites, evidently parts of a rural group or 
ooininiinity ceiitnng on the Homan foit of Segontnim, 
at Carnarvon, and in which the ancient field system 
of terrace cultivation can still be readily disierncd 
Of a succession of four ant lent farms along the hill¬ 
side, facing the west, one is practically intact Within 
what 18 described as an oxcelient system of ancient 
fioltis, rising one above another, are two stiparato 
courtyartl houses, of which the first is an oval alxiut 
100 ft long, houndetl by a stone-faced wall of earth 
or turf It was approachetl by a cobbled road 8 ft 
wide, which passed through an optuung in the wall 
into tho courtyard On this yard two rooms now 
open, but originally there were four These rooms 
are eircular, the larger having a diamet<*r of 26 ft 
Their structure is interesting Tho walls are now 
4 ft high anti may never fiavo been higher Tho roof 
was supptirted by six jxists, for which tho htiles 
remain, mid-way between the wall and the centre of 
the building, where there may also have been a ptist 
The room was provided wifh a stone bench on the 
west side, drains and a trench which may have been 
a slot to receive a wooden jiartition, dividing the 
room into two The smaller hut, which also liod a 
system of drains and gulloys, apparently was used 
for mdustrial purposes , the find of a crucible and 
two hearths suggests tho reduction of metals The 
second house on the edge of tho field system has a 
polygonal boundary wall with a well-defined entrante 
and at least five rooms around the courtyard One 
room ajipears to hav e had a ridge roof TVie numerous 
pottery fragments are typical Romano-Bntisli of tho 
second and tlurd centuries a d 

The Vertebrate Evolutionary Tree 

For long we liavo accepted as well-establislitHl and 
equivalent the five classes of vertebrate animals, but 
recent zoological restiaroh, particularly on tho 
pal»ontologioal side, has modified many old con¬ 
ceptions of rolationslup and suggests that there may 
be need for readjustment m tho major groups An 
attempt at a new olaesifloation which will give duo 
weight to recent discovenes has been made by G. 
S4ve-80derbergh (Arkiv. toologx, 26, No 17 , 1934). 
Its mam auggeationu are that the present nisss Puoes 
ia » medley of two of the three mam atookfl of Gnatho- 
atomes and parts of a tliu^d one. This third stodc 
(Choanata) gave rise to the higher vertebrates, but 
probab^ by two routes, the ancestors of the Dipnoi 


ieadmg to tho Urodela, of the Crossopterygii to the 
Anura by a devious route. Tho Amphibia also must 
be looked upon as a mixed assemblage, which moludes 
the two stocks just mentioned, but also on offshoot 
of tho reptilian Reptiliomorpha, tho Anthracosauria. 
Fmolly, birds and mammals belong to a richly 
branchmg part of tho vertebrate phylogenetic tree, 
most of tlio branches being grouped as reptiles, 
while two equivalent branches are given unequal 
status as the mdependent classes Aves and Mammalia 
The author regards it as absurd that equal systematic 
value should bo given to those classes as to tho 
fundamental group Pisces composed of two entire 
stocks of Gnathostome vertebrates, and half of tho 
third stock The writer’s first reaotion to this mterest- 
mg and revolutionary view of vertebrate phylogeny, 
m which birds and mammals are grouped with 
reptiles and Anthracosauria as eijual divisions of tho 
Reptiliomorpha, is tho thought that systematic 
olassifioution is not entirely a matter of equivalents, 
and that oven when phylogeny is known, weight 
must be given to outstandmg novelties in evolution 
which have onginated decisive luios of development 
Thus the ‘invention’ of warm-bloodoibiess, which by 
adding to tho adaptability of vertebrates has enabled 
them to f onquor land surfaces far beyond the reptilian 
range, seems worthy, m association with the structures 
which made it possible, of a distinctive clossifioatory 
label 

Starhngs in London 

For some years, enormous numbers of starlmgs 
have taken to roosting on tho ledgei of buildings in 
central London, where they spend tho wmter nights 
in safety on such buildings as tlie National Gallery, 
Somerset House, St Paul’s and Covent Garden In 
Kdmburgh, similar hordes frequent the roof ledges 
of the General Post Office and other buildmgs m the 
neighbourhood Tho wmter population of starlmgs 
in large towns must be unbelievably largo, yet it 
appears still to be mcreasmg In the report for 1933 
of the Committee on Bird Sanctuanes in Royal Parks 
(England). O S. Bayne states that m 1933 (for the 
first tune) starlmgs roosted on Duck Island m St 
James’s Park without an interval In the first week 
of May, when winter roosts are usually deserted, ho 
counted there eight thousand of them , but tho 
numbers were greatest m autumn before the usual 
contmgents moved m November to take up their 
wmter quarters in Trafalgar Square It is a matter 
of some mterest to know whence come the stcirlmgs 
that flock to London at night, and R. W. Hale has 
diAiovered one of the sources He has watched the 
birds feeding on and near Hendon Sewage Farm, and 
has seen them leave there m flocks about two hours 
before sunset. The flight of tho flocks he has tapped 
at Cricklewood Lane, Finchley Road Station, Lord’s 
and Baker Street Station, A Ime drawn through these 
pomts and extended passes through Trafalgar Square, 
BO tho slightest deviation from this would bring them 
over St. James’s'Park, and some of the largest flocks 
which settle m St. James’s Park come from that 
quarter. 


(Oont^md on p. 27 ) 
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Heavy Water 
By Pkok M Polanyi, 
CoNruoTiNO Definitions of Isotopy 
NE gram is the weight of one cubic centimetre 
of water at 4° C One cubic ct-ntimotre of 
heavy water weighs about 10 per cent more, that 
18 , 1 1 grams. The molecule of heavy water is 
composed of hydrogen and oxygen, in the same 
proportion as that of ordinary water , two hydro¬ 
gen atoms bemg united with one oxygen atom 
Nor is there anything unusual about the oxygen 
atom m this heavy water molecule But the hydro¬ 
gen 18 different from ordinary hydrogen Its 
atomic weight is 2 instead of 1, and to this new 
sort of hydrogen all the heaviness of heavy water 
IS due 

It 18 this heavy hydrogen, discovered by Prof 
H C. Urey m New York, which interests chemists 
in heavy water At first sight, this interest may 
well seem unjustified Heavy hydrogen is not a 
representative of a new class of sulwtances It 
IS to be considered as an isotope of hydrogen, 
which IS accompanied by it m the same way as 
almost every element is accompanied by one or 
more of its isotopes Lead, for example, which is 
mainly constituted of atoms weighing 208 units, 
contains in addition atoms of weights 203, 204, 
206, 206, 207, 209 and 210 In chlorine there is, 
beside the main part consisting of atoms of weight 
36, another kind of atom weighing 37 which forms 
as much as one third of the element 

The discovery by Soddy, more than twenty 
years ago, of the existence of isotopes, and the 
disclosure by Aston, with his mass-spectrograph, 
of the isotopic composition of the elements, were 
great disoovenes But in the years that have 
followed, new isotopes have ceased to arouse 
general interest, and even when, more recently, 
the three basic elements of orgamo chemistry and 
of living matter, carbon, oxygen and nitrogen, 
were found to contain a fair amount of heavier 
NotSSw aiwouwe »t the Soysl ImUtaUM^ (Wtvered on 
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isotopes, namely, a carbon of weight 13 beside 
that of weight 12, nitrogen of weight 16 beside 
that of weight 14, oxygen of weight 18 beside that 
of weight 16, these discoveries did not arouse much 
interest among chemists Indeed, many exoellent 
chemists of my acquaintance have taken no notice 
of these now isotopes 

Why, then, is the new isotojie of hydrogen 
viewed so differently from other isotopes that some 
chemists consider its discovery to be possibly the 
gniatest advance in chemistry made m this 
century * The answer is, because it does not 
behave as an isotope at all So much so, that 
Prof Soddy, the discoverer of isotopy, has, m 
contradiction to the general view, actually re¬ 
pudiated its claim to be regarded as a true isotope 
Prof Soddy upholds the original definition of 
isotopy, according to which two elements should 
bo called isotopes if they cannot be separated from 
one another by any chemical means By this 
standard, the two different hydrogens should 
certainly not bo considered as isotopes Heavy 
hydrogen is easily separable from ordinary 
hydrogen. Water containing 95 per cent of heavy 
water is available, not as a natural product, but 
manufactured, by Imperial Chemical Industnes 
Ltd m England, from ordmary water which con¬ 
tains only 1/4,000 of heavy water. Evidently, a very 
effective separation of the heavy hydrogen from 
the OTdinary one has been earned out in this case. 
Also there is no doubt that the process used for 
the separation is a chemical one 

The preparation consists in a process of electro¬ 
lysis The first indications of the separability of the 
two hydrogens by electrolysis was discovered by 
the late Dr. E. W Washburn and Prof Urey, who 
found that when water is decomposed by electro¬ 
lysis, the undcoomposed residue has a somewhat 
greater density than ordinary water. The purifica- 
tiwi of heavy water on this basis is due to Prof. 
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G N Lewis of Cabfomia, who has shown that by 
decomposing very large quantities of water until 
only a small residue remains, almost pure heavy 
water is obtained 

There is plenty of other evidence for ohomioal 
differences between ordinary and heavy water 
Generally, the compounds of heavy hydrogen 
react more slowly than the correspondmg 
ordmary hydrogen compounds The greatest 
difforonco has been described by Prof Urey m the 
reaction between water and alummium carbide, 
which leads to the formation of methane 
Heavy water reacts twenty times more slowly 
than ordinary water 

Why, then, if the two hydrogens are so different, 
do chemists generally agree to consider them as 
isotopes ? The answer is, because the two hydro¬ 
gens, although chemically different, are true 
isotopes with regard to the structure of their atoms 

The amplification of the original definition of 
isotopes implied in this opinion is the natural out¬ 
come of the theory of Rutherford and Bohr on 
atomic structure Wo can illustrate this stniotural 


ordinary hydro^niHI hoavy hydro^np} 



atomic weight! atomic weight 2 


Flo 1 Tile Uotopes of hydrogen 

View of isotopy by comparing the atomic models 
of the two sorts of hydrogen atoms These are 
shown in Fig 1 according to Bohr’s theory The 
two atoms are equal in every respect, apart 
from the difference m the masses of their nuclei 
Two atoms thus related to one another are con¬ 
sidered to be isotopes from the structural point 
of view 

Until the discovery of heavy hydrogen, atoms 
which have the same structure, and differ from 
one another only in the mass of the nucleus, have 
always been found to possess identical chemical 
properties. 

It is easy enough to show reasons why this 
should be so. The forces originating firom an atom 
are doe to the electric field of the charges con¬ 
tained in it. Two atoms with identical electric 
ohaiges, identically distributed in space, will there¬ 


fore originate identical forces. It is therefore to 
bo expected that such a pair of atoms should have 
equal chemical properties 

The astonishing thing is that this should not 
hold for the two sorts of hydrogen atoms, that 
these two, although giving rise to identical forces, 
should have different chemical properties. How 
can the mere difference in nuclear mass cause such 
marked chemical differences as shown by the two 
hydrogens ? If mass differences can cause such 
disparities, why have they never become apparent 
in other known pairs of isotopes—why has this 
mass effect remamed undisclosed up to the 
discovery of heavy hydrogen ? 

Only when we can answer these questions fully, 
shall we be quite justified m considering heavy 
hydrogen as an isotope of ordinary hydrogen. 

Now there is a certain difference in chemical 
properties caused by mass differences, well known 
for a long time, which wo must expect to find 
more accentuated between the two sorts of hydro¬ 
gen atoms than between any other pair of isotopes 
known hitherto This difference has its ongm m 
the motion in which all particles around us are 
kept by the heat contained m matter The thermal 
velocity of a lighter particle is greater than that 
of a heavier one A particle moving faster will 
reach a molecule with which it might react faster 
than its slower competitor , it will therefore be 
found to react more quickly, just as light hydrogen 
reacts more quickly than heavy hydrogen 

The chemical differences which arise from 
thermal velocities will depend on the ratio of the 
atomic masses. This ratio is certainly more 
marked m the case of the two hydrogens than in 
any other element It is 1 ' 2 for the hydrogens, 
while in the element coming next to these, namely, 
the pair of hthium atoms of mass 6 and 7, there is 
a ratio of only 1 • 1-2. There is thus a good pritna 
facie case for attributmg the chemical differences 
between the hydrogen isotopes to their different 
thermal velocities 

However, this explanation, although it looks so 
promising at first sight, turns out on closer exam¬ 
ination to be an incorrect one. First, calculation 
shows that the differences in thermal velocities 
are quite msufficient to account for the differenoes 
which have been actually found between the 
reaction velocities of the two hydrogen isotopes. 
Secondly, there are some dissimilaritiea to be 
described presently between the oompounds of 
the two hydrogens, which prove that these com¬ 
pounds differ in their eneipy eonfcnt. Consideraticm 
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of thermal velocities cannot account for such 
energy differences 

We must, therefore, postulate a cause apart 
from the differences in thermal velocities, for the 
explanation of the actual dissimilarities of the two 
sorts of hydrogen We shall see that this cause 
18 to be found by applying to our problem one of 
the more recently discovered principles of Nature, 
namely, the uncertainty relation of Heisenberg 

Thb Law of Unckrtainty 
The uncertainty pnnciple states that no inform¬ 
ation can be obtamed about the velocity of a 
particle the position of which is known with 
absolute accuracy Certain information about the 
velocity can bo arrived at, if wc admit a certain 
inaccuracy of position Thus, the two inaccuracies 
remain tragically hnked together in the formula 
Inaccuracy of position x inaccuracy of 
velocity = constant 

Our information on position and velocity has in 
it a compound inaccuracy which is irreducible 
From this uncertainty, however, we can denvo 
a dynamical pnnciple latent in all matter, wluch 
acts against a force holding a particle, and m 
doing so modifies the effects of the force It will 
also appear that the effect of this dynamical 
principle depends on the mass of the particle, and 
IS, therefore, different for two atoms giving rise to 
identical forces, but differing m mass We shall 
then see that this is the true reason why the two 
hydrogen atoms are so different 
A fictitious expenment will enable us to recogmse 
the dynamical pnnciple in question Suppose we 
attempt to defeat the uncertainty principle by 
sheer force. We take an atom and hold it at rest 
in some fixed position. If we succeed in doing this, 
wo would obviously overthrow the law of uncer¬ 
tainty. The position of our atom would be exactly 
known and, smoe we suppose it to be held at rest, 
its velocity would also be known to bo exswtly 
equal to zero. 

The law of unoertamty predicts that our experi¬ 
ment will fail Any force trying to keep an atom 
in a fixed position would be defeated by a power 
given to the particle to defend its uncertainty It 
will defend it by starting to vibrate. The tighter 
we try to hold the atom to stop this vibration, the 
more violent would the vibration become. No 
force would be strong enough to keep the particle 
m place, motionless. 

The tmeertainty law thus leads to the following 
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postulate • Any particle rostneted to a defimte 
range of positions is necessarily in motion , the 
range of velocities contained in this motion will 
be the wider, the narrower the restriction of 
positions, that is 

Range of positions x range of velocities ^ constant 

In Nature, atoms are restricted in their position 
when linked up to chemical compounds Such 
restrictions, we must conclude, will give rise to 
an uncertainty motion of the atoms All mole¬ 
cules will hence contain a certain amount of un- 
oertainty motion, and also, smee this motion has 
kinetic enoigy attached to it, a certain amount 
of oorrespondmg energy Wo might also postulate 
that the more restricted the positions of the atoms 
in the molecule arc, that is, the stronger the bonds 
that hold the atoms m position, the more violent 
will be the uncertainty motion, and hence the 
greater will be the energy content of the molecule, 
due to uncertainty 

Next to bond strength, atomic mass will in- 
fiuonce the uncertainty motion This influence of 
mass IS contained in the constant of the uncertainty 
formula, which can bo written 

Range of positions x range of velocities = 
universal constant 
mass 

Thus the composite uncertainty on the left hand 
side of the equation is smaller the larger the mass 
of the particle Hydrogen of mass 1 will have a 
compound uncertainty twice as large as hydrogen 
of mass 2 Under equal conditions, therefore, the 
uncertainty motion and the energy of this motion 
will bo larger for light hydrogen than for heavy 
hydrogen , in corresponding molecules contaimng 
the two sorts of hydrogen, there will be morn 
‘uncertainty energy’ present when the molecule 
contains ordinary hydrogen than when it contains 
the heavy isotope 

Compare, for example, ordmary water with 
heavy water For ordinary water, the ‘uncertainty 
energy’ amounts to 13,097 cal , for heavy water 
it is only 9,627 cal Since the uncertainty energy 
18 only present in molecules, and vanishes when 
the atoms are set free, it follows that less work is 
needed to break up an ordinary water molecule 
mto free atoms than to separate the atoms of 
heavy water This is illustrated graphically by 
Pig. 2. From such differences m the energy con¬ 
tents of the corresponding molecules, all the 
differmioes in the chemical properties of the two 
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hydrogens anso I will show this in the remaining 
part of my lecture, but before turning to this, I 
wish to emphasise two points First, that the 
attnbution of the exceptional dissimilarity of the 
two hydrogen isotojies to the exceptionally high 
ratio of their masses is not correct Suppose a 
load isotope should bo discovered having double 
the mass of ordinary loaul Such an isotope would 
be chemically indistmguiahable from ordinary 
lead, because the ‘uncertainty’ attached to a par¬ 
ticle of the mass of a lead atom is imperceptible, 
and hence no variation of this imcertainty can 
be detected Secondly, the permanent character 
of the atomic motion, which is required to keep 
up the uncertainty of velocities, should be clearly 
realised Atoms and molecules are ordinarily kept 
in, what may seem to us, perpetual motion by 
heat But heat can be passwl on to a ciwler body, 
or bo lost altogether bv radiation In the distant 
future, all heat may bi'come lost by radiation, 
and all tliermal motion mav die out But beyond 

H*H*0 D+D+0 


I I e*difference 

216500 cal ’ o! permanent 

I ^ energies between 

I Hfi and Ofi 



that the permanent energy is greater the tighter 
the bond which holds the atoms in position—^that 
the permanent energy will decrease in the sequence 
of falling bond strength. This is well borne out by 
both curves, which show consistently a decrease in 
the sequence HF HCl — HBr -* HI, and like¬ 
wise in the corresponding sequence DF -* DCl - 
DBr - DI 

The reduction of permanent energy which has 
been doduceii from the uncertamty principle for 
the case of H being replaced by D is also clearly 
shown The D-curve lies everywhere below the 
H-curve The relative depression of the permanent 
energy is very nearly equal for all four compounds 
Consequently, the absolute value of the difference 
in permanent energies is the greater the higher 
the permanent energy of the original compound 
This relation when connected with the above- 



IB 


OjO 
FlO 2 

that death, the uncertainty motion will persist for 
over No atom bound in a molecule can ever find 
rest from this motion, nor lose the energy arising 
from it We might well call this the ’permanent 
motion, and the energy corresponding to it the 
permanent energy of the molecule 

Pbrmanknt Enkboy and Chemical Pkopbeties 

OF THE HyDBOQEN IsoTOPKS 
We have now to show in what way the 
dififeronoes in permanent energies cause the dis¬ 
similarities in the properties of the ordinary and 
the heavy hydrogen. 

The curves in Pig 3 show the permanent energies 
of both the ordinary and the heavy hydrogen 
hahdes Since the bond strength of the hydrogen 
halide molecules decreases in the sequence 
— Cl -♦ Br I, we might expect—remembermg 


I 

2000 
mo 
0 

mentioned rule governing the sequence of the 
permanent energies leads to the important con¬ 
clusion, illustrated by the lower part of Fig, 3, 
that the differences in the permanent energies of 
^ corresponding H and D compounds fall off in the 
sequence of decreasing bond strength. Or, putting 
it in'a more general way the contrast between 
two corresponding ordinary and heavy hydrogen 
compounds will differ from compound to com¬ 
pound and will be the more marked the firmer the 
bond by which the hydrogen is linked in the 
compound 

The energies in Fig. 3 are not measured data, 
but values oaloulated from molecular thetsy. A 
little frirther discussion leads us to a very sensitive 
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method of checking these theoretical results The 
diagram shows us that if we replace H by D in 
hydrogMi fluonde, the energy will fall by about 
1,000 oal , that is, this amount of energy will be 
gained Similarly, if we replace H by D m hydrogen 
iodide, we gain about 900 cal We can express 
this m the following chemical equations 

D + HF = DF + H + 1,600 cal (1) 

D + HI = DI + H + 900 cal (2) 

By subtracting equation (2) from equation (1) we 
obtain, after a slight rearrangement 
HF + DI = HI + DF f 700 cal 
Hence an interchange of H and D between 
HF and DI is a reaction in which energy is set 
free Since reactions always tend to go in the 
direction in which they produce energy, we might 
expect that in a mixture of hydrogen Hiionde and 
hydrogen iodide which hayo between them a 
certain amount of heavy hydrogen, the heavy 
hydrogen will have the tendency to unite with 
Huonne rather than with iodine 
An experiment to teat this conclusion c-ould he 
carried out in the following way A quantity of 
heavy hydrogen could bo prepared by decom¬ 
posing heavy water, for example, by electrolysis 
Wo might use one gram of water, containing 1 per 
cent of pure heavy water, and by completely 
decomposing it, produce about one litre of hydrogen 
contaimng 1 per cent heavy hydrogen From one 
half of this wo could make, with fluorine, one litre 
of hydrogen fluonde containing 1 per cent of DF 
The other half would go to form 1 litre of hydrogen 
iodide containing 1 per cent DI Wo could now 
let the two gases mix together in a two litre 
vessel, and add a trace of water to catalyse the 
interchange of hydrogen atoms between the two 
gases On separating the gases and estimating 
how much heavy hydrogen is contained in each 
of them, we should find that heavy hydrogen 
accumulates in the hydrogen fluonde, which will 
oontam about 1 3 per cent of D as against 0 7 
per cent ot D in the hydrogen iodide. 

By carrying out the experiment at a low tem¬ 
perature, for example, — 160° (supposing that an 
eflScient catalyst could be found), the distnbution 
of D would become even more unequki, namely, 
1 8 per cent D in hydrogen fluonde as against 
0‘2 per cent D in the hydrogen iodide 

IuntBOHANGE REACTIONS OF HyDBOOEN AtOMS 
Such mterohanges of H and D between two 
hy^wgen compounds have been the object of 


numerous studies, especially at the Umversities 
of Manchester and Cambridge , in Manchester the 
work was mainly done by Dr J Honuti , the 
work in Cambndge is due to Dr A Farkas, Dr 
L Farkas and Prof E K Rideal Indeed, the 
pnncipal part played by heavy hydrogen in 
chemistry is in some way or another connected 
with such interchange processes 

Suppose that we bnng together the two gases, 
hydrogen and hydrogen iodide, and add to these 
the three liquids, water, benzene and ethyl alcohol, 
and suppose also that wo have appropriate cata¬ 
lysts present to bnng about the interchange of 
the hydrogen atoms between all these compounds, 
then, after separating the substances, wo shall find 
that each contains a cx'rtain part of the heavy 
hydrogen present in the mixture This character¬ 
istic quota of each compound will specify the 
relative preference which it gives to D over H 

Distribution of D between difioront 


Hydrogen 

hydrogen compounds 

Specific 

compound* 

(luota 

Reference 

HI 

0 17 

Calculated from known 
equilibria 

H, 

0 33 

A Farkas and L Farkas 
{Trarm. Far Soc , 30, 
1071, 1934) 

H.O 

1 00 

(ArVntrary unit ) 

C,H, 

0 !)6 

J Honuti and M Polanyi 
(Nature. 134, 377 , 

1034) 

<;,H,0H 
(hydroxyl 
group only) 

1 5 

C E H. Bawn (unpub¬ 
lished) 

• Tlw tjrmbol 

H lued here Includca both kind) of hydrogen 


A list of those quota figures for the five com¬ 
pounds mentioned above is given m the accom¬ 
panying table, in which the units are, of course, 
arbitrary From what has boon said above, we 
know that these figures deptmd on the differences 
of permanent energy between the onlinary and 
the heavy compounds We obtam from these 
figures a rather intimate knowledge about the 
permanent energy of different compounds which 
otherwise would not be easily accessible to raea8ur3- 
ment 

The capacity of some substances to accumulate 
a comparatively high quota of the heavy hydrogen 
present in a mixture can be utilised in the following 
way. Suppose we bnng hydrogen iodide contain¬ 
ing some D mto contact with alcohol, then we 
■ball find on separating the two substances a 
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concentration of heavy hydrogen about ten times 
greater in the alcohol than in the hydrogen iodide 
If we carry out the process at low temperatures, 
for example, at — 80° C , the ratio of the two con¬ 
centrations will be as high as 30 to 1 

Processes of this kind may promise to be of 
use for the manufacture of heavy hydrogen 
Ordinary hydrogen contams, as I have said, about 
1/4,000 of heavy hydrogen To concentrate it 
from this dilution at a reasonable cost is as yet 
an unsolved problem 

Suppose we convert the hydrogen gained by 
decomposmg ordmary water into hydrogen iodide, 
and then pass this hydrogen iodide through 
alcohol at — 80° C , we should get an alcohol 
containing almost 1 per cent of heavy hydrogen 
in its hydroxylic hydrogen By decomposing the 
hydroxyl group of the alcohol, for example, by 
mctalhc sodium, a hydrogen contaming almost 
1 per cent of heavy hydrogen would be set free, 
and it would be easy to amve at highly concen¬ 
trated heavy hydrogen by repeating the process 
once or twice In practice, this process would 
probably fail on account of the unavoidable losses 
of iodine and of alcohol, which would make it 
fairly expensive 

Similar processes based on the unequal dis¬ 
tribution of heavy hydrogen between different 
substances will probably be found practicable 
sooner or later, and might then bring down the 
price of heavy hydrogen to the point where it 
could be used in the manufacture of the more 
valuable chemical products, such as drugs and 
dyestuffs. 

Another interest attached to the interchange of 
hydrogen atoms between different hydrogen com- 
Xiounds hes in the possibihty which they offer for 
the preparation of the more complicated compounds 
of heavy hydrogen It is, of course, not impossible 
to build up all sorts of heavy hydrogen compounds 
by synthesising them from their olomonts, usmg 
heavy hydrogen instead of ordinary hydrogen 
But this procedure might prove rather awkward 
with many very common substances usually not 
prepared by synthetic processes, such as beniwne, 
naphthalene, anthracene However, it seems easy 
to prepare the heavy hydrogen compounds corre¬ 
sponding to benzene, naphthalene, etc, by taking 
the ordmary substances and replacing m them the 
H atoms by D atoms. 

Suppose we want to make benzene with the 
hydrogen atoms substituted by heavy hydrogen 
atoms, that is, CiD*. A syntheus could be earned 


out by polymerising sjmthetic heavy acetylene It 
seems much simpler to bring the benzene mto con¬ 
tact with pure heavy water, adding an appropriate 
catalyst to let the two substances exchange their 
hydrogen atoms. If we take 10 gm of heavy 
water and 1 gm of benzene, about 90 per cent of 
the hydrogen in the benzene should be replaced 
in one process A repetition of this procedure 
should give us benzene containing 99 per cent D 
in its hydrogen This process is now being tested 
in Manchester. 

The interchange of hydrogen atoms of different 
compounds has also an interest as a new type of 
chemical reaction, often related in an interesting 
way to other ‘true’ chemical reactions Consider, 
for example, the replacement of ordinary by heavy 
hydrogen in benzene The quickest way to obtam 
this replacement is by bringing heavy hydrogen 
into contact with benzene at room temperature 
in the presence of a nickel or a platmum catalyst 
These catalysts arc well known for their capacity 
to cause the addition of hydrogen to unsaturated 
compounds , in their presence, ethylene, for ex¬ 
ample, will react very rapidly with hydrogen to 
form ethane Benzene likewise adds on hydrogen, 
forming hydro-benzene, but much more slowly. 
The replacement reaction will, therefore, be accom¬ 
panied by a hydrogenation of benzene But 
experience has shown that the hydrogenation is 
very much slower than the replacement Only 
one in a hundred molecules, reacting m the sense 
of replacement, reacts also in the sense of hydro¬ 
genation. 

The replacement of ordinary by heavy hydrogen 
m benzene can also bo carried out by bnnging 
heavy water into contact with benzene. This 
reaction proceeds also in the presence of platinum 
and nickel catalysts, but it goes much slower than 
the interchange between ordinary hydrogen and 
benzene Higher temperatures and longer times 
are required when heavy water is used for replace¬ 
ment ; there is, of course, no hydrogenation what- 

We note that both the hydrogenation and the 
replacement of hydrogen atoms represent a trans¬ 
fer of hydrogen atoms to the benzene The two 
processes differ only in the result obtained by the 
transfer of the hydrogen atom , while in the case 
of hydrogeruUwn the transfer results in the forma¬ 
tion of hydrogenated products, like ethane from 
ethylene, or hydrobenzene from benzene, replace¬ 
ment proceeds without any accompanying chemical 
change. 
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These alternative reactions can be shown by the 
following reaction scheme 



my 

hydrogansted 

compound 


A hydrogen atom meeting an unsaturatod 
molecule first forms a half-hydrogenated product 
This substance then, if left to itself, decomposes 
by dropping one of its redundant hydrogen atoms 
(sec upper arrow), whereby there is at least an 
even chance that the hydrogen atom lost is not 
the same one as had been added, and that, in 
consequence, the result is the replacement of a 
hydrogen atom This decomposition of the half- 
hydrogenated state can, however, bo forestalled if 
a second hydrogen atom comes up before it is 
accomplished (see lower arrow), and links up to 
the half-hydrogenated molecule, forming a fully 
hydrogenated compound 
If this explanation is correct, hydrogenation will 
be rare when the mterval between the approach 
of the first and second hydrogen atom is long. In 
\ such oases, the reaction will result almost ex- 
[ olusively in replacement of hydrogen atoms, 
unaccompanied by hydrogenation. 

This conclusion is well borne out by our experi¬ 
ments, which show that while a more energetic 
action of hydrogen on benzene (when gaseous 
hydrogen is brought into contact with it) causes a 
replacement of hjrdrogen atoms, which is accom¬ 
panied by a quite appreciable amount of hydro¬ 
genation, no hydrogenation is found when the 
action of hydrogen is slow, as, for example, when 
water is the source of the hydrogen atoms reactmg 
( with benzene. Thus the replacement reaction 
discovered by the use of heavy hydrogen dis¬ 
closes the nature of hydrogenation, which 
appears now to be a side reaction of the replace¬ 
ment reaction. Similar success may be expected 
in many other oases. 


Low Reactivity of Heavy Hydeogbn 
COB dPOUNDS 

The study of the hydrogen interchanges, to 
which we originally turned in order to denve 
information on the energy differences between the 
ordinary and the heavy hydrogen compounds, has 
led us away from our starting point We return 
now to the question raised at the beginmng of this 
lecture—the lower reactivity of heavy water as 
compared with ordinary water 

It 18 as yet uncertain to what extent the lower 
reactivity of heavy hydrogen compounds can be 
considered to be a general rule But it is certainly 
a fairly widespread condition The possible interest 
of such lower reactivity is, of course, manifold 
Hydrogen compounds which ordinarily are readily 
oxidised or otherwise decomposed might become 
stable if the ordinary hydrogen is replaced by 
heavy hydrogen Reactions might be led into 
new paths or else their output might change 
considerably Theory and practice would profit 
abundantly by such phenomena 
This lower reactivity of heavy hydrogen and of 
the compounds of heavy hydrogen can be explained 
by the theory of pc'rmanent energy with wluoh I 
have already dealt Indeed, it was predicted from 
this theory when there was still scarcely any 
experimental evidence for it 

The essential connexion between iiermanent 
energy and reactivity is easily recognised A 
molecule undergoes chemical reaction only if it 
happens to accumulate a certain ontical amount 
of energy The molei ule has to wait until, m the 
course of the constant fluctuation of energy caused 
by heat motion, it happens to get an especially 
big share of energy equal to this critical energy 
As soon as it has swallowed this, it goes to pieces 
—^that IS, chemical reaction 

Now suppose we have two molecules, one a 
compound of ordinary hydrogen, the other, the 
oorrespinding compound of heavy hydrogen Let 
both molecules wait side by side until, by a 
fortunate fluctuation of thermal motion, they 
acquire the ontical energy necessary for reaction 
The ordmary hydrogen molecule is obviously m a 
bettor position m this competition, smee it has a 
start on account of its greater permanent energy. 
The energy required by it is correspondmgly 
smaller, and it will have an earlier chance to get 
this smaller quantity It will, therefore, react 
before its competitor, the heavy hydrogen 
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compound This is the reason for the lower 
reactivity of heavy water, and of other heavy 
hydrogen compounds 

Water with Heavy Oxygen 
I have mentioned before that ordinary oxygen 
of atomic weight 16 is accompanied by small 
quantities of a heavier isotope of weight 18 This 
heavy oxygen forms with hydrogen a heavy water 
of a kind quite different from ‘ordinary’ heavy 
water H,0" in pure form would have about 
the same density as D,0, that is, 10 per cent above 
that of ordinary water The two sorts of heaviness 
could be combined in ‘super-heavy’ water, D,0“, 
which would have a density of 1 2 

It IB, however, much more difficult to prepare 
pure heavy oxygen than it is to prepare pure 
heavy hydrogen Although the abundance of 
heavy oxygen in ordinary water is eight times 
higher than that of heavy hydrogen, it has not 
yet been isolated The difficulty is that the two 
sorts of oxygens are chemically identical, and 
hence we have no convenient hold whereby to 
grasp the one, leavmg the other behind The 
separation can be carried out only by jibysical 
methods which are comparativelv ineffoctivo 
The best physical method for the separation of 
isotopes 18 at present the ‘fractionated diffusion’ of 
G Hertz By this method. Prof Hertz has 
succeeded m preparing about 3(X> mgm of water 
containing about 1 mgm of heavy oxygen Prof 
Hertz gave us this sample and Dr Srabo and the 
author have made the following use of it 
To the water we added a small quantity of 
metalbc sodium, thus formuig an alkabne solution 
Then a few milligrams of amyl acetate were 
treated with this solution until completely saponi¬ 
fied From the amyl alcohol produced by the 
saponification, the hydroxyl group was spbt off 
in the form of water Wo examined this water, 
and found that its density ukis normal 

It follows that this oxygen does not come from 
the water used for saponification . it must, there¬ 


fore, oome from the oxygen of the ester-bridge. 
Or, in chemioal symbols 

AmO Ac -b H.0‘* = AmOH + HO"Ac 
and not 

Am OAc + H.O“ = AmO“H + HOAo 
This decides a question that had remained open 
since it was first raised by Van t’Hoff in 1899 
Although the answer may only confirm what many 
chemists had surmised before, still it shows how 
useful heavy oxygen might become for the elucida¬ 
tion of the mechanism of oxygon reactions such 
as hydrolysis, oxidation, etc 


Heavy Isotopes of other Important Elements 


We have seen that the differences m the chemical 
properties of ordinary and heavy hydrogen are 
interesting, both in themselves and as a means 
of preparing pure heavy hydrogen But often 
the heaviness of the new hydrogen is used merely 
as a convenient ‘label’ to mark the path which 
the hydrogen follows, when it becomes mixed and 
interchanged with other hydrogen atoms For this 
labelling purpose, the heaviness of heavy oxygen, 
O'*, has turned out to be just as useful a tool 
where reactions of oxygen are concerned The 
same is obviously true for N'* and C*’, with 
respect to the study of reactions involving nitrogen 
and carbon* 

Heavy hydrogen has a start over the other 
isotopes of the more important elements, because 
it was the first to bo isolated m quantity When 
we have the other isotopes at hand m sufficient 
quantities, they may well prove even more im¬ 
portant than heavy hydrogen All branches of 
chemistry will benefit by such progress, but it is 
likely that the greatest stimulus of all will be given 
to the chemistry of living matter when such 
labelled carbon, hydrogen, oxygen and nitrogen 
atoms will become generally available 


•Labelltag oi ^ , _ _ 
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Forestry in British Honduras 

Thb ohief note of the eumual report of the Finest 
Trust of British Honduras for tho biennial poriml 
ending March 31, 1933 (Oovt Prmter , 1934) is one 
of marking tune Tho Department has now hod ten 
years expenonoo, but tho incroasmg depression m 
the trade of tho Colony nooessitatod economy during 
the period under review and tho porsonnol was re 
ducod to a skeleton service Tho Fojest Trust had 
early decided that further sylvicultural woik, with 
its long look-up of capital, was to bo diseontiniieil, 
and all reserves wore placed on a ‘care and maint<>n 
ance’ basis, an expression which will convoy little 
to tho forester possessing an aeipiaintanco with the 
tropical forest Tho energies of tho Depart meiit 
are to be applieil, therefore, to tho furtheranee of 
research work mto the exploitation and marketing 
of the secondary timbers, with the view of tivking 
prompt advantage of the recovery of world tiade, 
when tho present depression lifts So far as it goes, 
this may bo regarded as satisfoctniy, but the 
Department will have a long row to hoe before the 
position of half a decade or so ago is re attained 
The following extract from tho report m connexion 
with taungya is of importance and should inti'rost 
West African forest officers “The practice of seeding- 
up tho annual oorn-plantatiun with mahogany 
continues to givi' excellent results Mahogany seed 
IS dibbled m lines with tho maue at 10 by 10 feet 
intervals, and tho area is abandoned oftor the first 
crop has been harvested Tho mahogany is then 
Bufficiontly ostabhshed to compote with tho weed 
growth, which very quickly closes the canopy Ovoi- 
topping of the mahogany by weed-growth is found 
to bo beneficial m preventing shoot-borer (HyptiphyUa 
grnndella) attack. Tending consists of removmg vmes 
It IS becoming veiy apparent that huamil (secondary 
growth) conditions are very favourable to tho growth 
of mahogany, which grows well whilst its head is 
just imder huamil canopy, and that heavy cleaning 
IS not only undesirable but often disadvantageous 
m renilermg tho mahogany susooptiblo to the shoot- 
borer attack ” 

Preservation of Newspaper Records 

Nbwspapbbs are an important class of histoiical 
locords as they give a clear view of contemporary 
life and event* Tho newspaper files preserved in 
libranoH give valuable reforonoo reoorvU for histoncivl 
purijoses Unfortunately, the paper on which they 
are printed is often mode of crude ground wood fibre, 
which rapidly perishes, and tho space they take up 
in libraries is excessive In publication No. 146 
of tho U S. Bureau of Standards (Washington 
6 cents), B. W. Scribner describes rosoopohes that 
have been made on methods of preserving news¬ 
papers For retardmg decay, the use of Japanese 
tissue paper has been found effective Transjiarent 
cellulose acetate sheeting is also useful Ponding 
tho development of more satisfactory materials and 
methods, an effort should be made to copy the most 
valuable of the cMer newspaper records on permMient 
paper by photostatio printing or photolithography. 
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Reproduction in muuaturo is the ideal method of 
reducing tho space roquinxl Tho teobniquo of making 
mmiature prints of newspaper records on trans¬ 
parent sluloH and projecting them in onlargud form 
for reading is making satisfactory jirogress The life 
of tho types of fiexiblu film so far used is only about 
thirty to forty yeiu-s It is recommended that a 
joint effort Iki made at once by soientilic and libraiy 
organisations to find the most practical means for 
pn'servmg newspaper records ISpiecial stress should 
bo laid on jierfectmg materials and methods of 
reproduction ui miniature The advisability of 
fountling a central agency for supplymg roproiluctious 
of newsjiajM-rs and other records to libraries should 
also bo considered 

Rubber and Agriculture 

The ra[)id development of the iiibber indiistrv has 
been one of the most notable mdustrial events of tho 
picsont century Between 1910 and 1933, the not 
amount of crude rubber exported from tho principal 
producing countries increased from 94,000 tons to 
S5l,000 tons |K*r anmmi. while tho world absorption 
of tlio manufactured product lose from 86,(XI0 tons 
to 814,000 tons during tho same fiernxl Although 
the demand for motor t>Tcs has been primarily 
responsible for this expansion, nibbor has now found 
Its place in iiiactically eveiy branch of industry 
To illustrate the various ways in which it may be 
used on the fann, the Rubber (Irowers’ Association 
(2-4 Idol Lane, Fastcheap, E f 3) lias issued a 
booklet entitksl “Rubber and Agriculture” In out¬ 
door eijuipment, not only can tyres of every descrip¬ 
tion be supphi'd to suit everything fiom a tractor 
to a wlu'clbarrow, but also jointed tracks arc success 
fully made Tho uiconvenienc o of the ordmory 
tipping device for unloading lorries is now avoidable 
by using a vehicle fitted wifti a rubber movable 
floor, which discharges on cither side us desired In 
The cow shed and dairy, rubber stalls and flooring, 
lubber parts to tho milking machines and rubber 
rims to tho chums to leduce noise, arc some of the 
uses to winch this product can bo put In tho fami- 
house Itself rubber is becoming increasingly popular; 
rubber floor covermgs, brushes and oven rubbei 
upholstery now being practical propositions, while 
for the farmer and his fatmly, rubber clothing of 
various types is a recognised part of thoir outfit 

Small Sparks due to Static Electricity 

The small sparks due to static olootrioity, similar to 
those Rometimos observed when oombmg tho hair or 
wolkmg over a thick carpet, have caused fires which 
cost industry an appreciable amount, both m hfe and 
property. According to Science Somoo, of Wash¬ 
ington, D C , a study made by the Fire Protection 
Association shows that during tho last six years 147 
fires m the United States have been attributed to 
this cause A frequent cause of sparkmg is tho 
friction of an endless belt nummg over pulleys. In 
an atmosphere containing a oertam amount of 
inflammable gases, this would be suifloient to cause 
an explosion whi^ might result m a serious fire. 
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Static uparka have also boon obsorviil when ‘«iry’ 
liquids like petrol or ether aro being handled. When 
any inflammable liquid is being pourwl from one 
veasel into another it should always bo discharged 
so that there is no appreciable fall through the air 
into the lower vessel It is well known that the 
human body can store electricity sufficient to cause 
a small spark when it is brought near an eortheil 
conductor Coal gas can bo ignited in this waj 
Cases have boon reoonlod whore static discharges 
from a iminter’s hand liave ignited the vapoui from 
a jiairit reminer In another ease, vapours from 
rubber cement were igniteil bj a spark from tho bixly 
of a woman who was working near it 

Cjesslpinus and Harvey 

In a letter to tho Lanret of November 17, dealing 
with the remarkable absenc e of any reference in 
Harvey’s wiitmgs to his pnshsessor Ciosalpinus, 
who is still regiuded by some Italians as the disoo\cri.r 
of tho circulation of the blood, I)r D F Frast'r-Horns 
remarks that he has recentiv found the three words 
‘‘J Ceesalpinus Aretinus” m a translation of tho 
MS notes of Harvi'y’s lis tines edited by a committee 
of the Koval College of Physirians in 1880 Ho points 
out, however, that the Christian name of Ctesaliiinus 
of -Arezzo was Andreas, so that the initial letter 
should have been A msteiul of .1 He therefore 
suggests that Harvey, whose handwriting was 
execrable, really wrote ".I Ca's. Arantius”, an 
abbreviation of Julius Cmsar Arantius, the oele 
brated anatomist of Hologna (1530-89), to whom 
Harvey afterwards referred in his essay on tho 
placenta when dealing witli tho relation of the 
umbilical vein to the uterine vessels In mipjiort of 
this suggestion is tho context, m which Harvey is 
desrnbing the throe si'ini-lunar valves at the base 
of tho aorta and pulmonary artery, on the eimps of 
which tho corpora Arantii are foimd. 

Ramanujan Memorial Prize m Mathematics 

In 1933 the University of MadrM offered a 
Kamanujan Memorial Prize for the best thesis based 
on original contributions submitted by an Indian 
(or one domiciled in India) on somo definite Vinuich 
of mathematics, applied or pure The underlying 
idea was to stimulate interest among the younger 
mathematicians of India and to attempt m some 
way to commemorate tho spirit of tho late S 
Ramanujan, the first Indian follow of the Royal 
Society, whoso untimely death in 1920 at tho early 
age of thirty-two years robbed the world of one of tho 
most brilliant mathematicians of liis tune A number 
of theses were submitted and the University of 
Madras has now announced that the prize of value 
about £70 (mne hundred rupees) has been divided 
equally between the followmg S. Chandrasekhar, 
fellow of Trmity College, Cambridge; 8. Chowla, 
reader m mathematics, Andhra Umversity, Waltair, 
India: D. D. Kosambi, professor of mathematics, 
Ferguson College. Poona, India. Rwnanujan was 
the first Indian to be elected to a fellowship at 
Trimty College, Cambridge, and it is interesting that 


two of the successful candidates (8 Chandrasekhar 
and S Chowla) are both Trinity men 

AiT'Condiuomng in Mines 

We aro mformed that air-conditiomng plant is 
about to be installed m tho well-known Robinson 
Deep Mine, Johannesburg, .South Africa, tho deepest 
point in the mmo being 8,380 ft below tho surface 
of tho earth Tho mine is naturally hot and damp, the 
high temporaturo (100’ -120’ F ) being due to adiabatic 
compression at the lower levels , it w calculated that 
the temperature increases 5’ for an average depth of 
every 1,000 ft of tlie mine The air is also very moist, 
having a relative humidity of 9(V 100 jier cent, owing 
of course to tho necessity of wottmg tho mine walls 
after every blast to prnv'ont sihoeous dust from being 
tlu-own into the air and In mg inhaled by tho workers, 
thus < ausing tho silicosis which is well known to bo the 
scourgi' of South Afiiean mining It is stated that 
the air-oonditioning, cooling and dohumidifymg plant 
IS tho largest in the world, and will be capable of 
dealing with 400,000 e ft. of air pwr minute It is 
stated that the cooling effect is e(|ual to 4,000,000 
pounds of ICC 

Research on Silicates 

In I’erojfentlirhungen ai« dfin Kaiser Wilhelm- 
Imtitut fur Sihlcaiforschutig tn Rerlin-Dahlem aro 
reprinted a large* number of ixqtors published 
since tho beginning of 1932 ’There aro two 
papers on chemical and thermodynamic aspects 
of tho constitution of glass, two on cements, and 
one on the specific heats of calcium-aluminium 
Silicates with special reference to the Neumann-Kopp 
rule Many of the papers are incomplete in the sense 
that they are part ol a senes and must be judged os 
such One pa}x>r of particular mterest deals with tho 
reactions of glass-forming oxides under high pressures 
of oxygon, up to 350 atmospheres Tho authors, 
H Mbttig and W Wcyl, consider that m glasses 
contaming lerul, plumbates are formed , m glosses 
containing barium they have evidence of the presence 
of the jicroxide. High oxygen pressure raodifios tho 
colouring effect of a given amount of manganese 
additiv e 

Greenland Researches 

The Oxford University Exploration Club has 
published m one volume the collected reports from 
various journals on tho work of tho Club’s expedition 
to Greenland in 1928 ("Greenland and 8pitsbergen 
Papers” Oxford University Press, 1934). This 
expedition, under the leadenjiip of Dr. T O Long- 
staff, aimed at an intensive study of the ecology of 
a small area m Godthaabs Fjord, and its results have 
been published m some ten British and foreign 
journals. These nmeteen repnnts are now con¬ 
veniently bound together and include important 
papers on the vegetation, birds and insects. In 
addition, the volume ombraoea four pafiers, princi¬ 
pally geological, on Spitsbergen, the outcome of the 
Oxford Expeditions to Spitsbergen m 1921, 1923 and 
1924, These are suppleraoitary to the ooUeoted papers 
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ot those expeditions which appeivrod previously in 
the two volumes of “Spitsbergen Papers” Tlie 
volume shows the extent of valuable work that can 
Is' done by a small summer expedition to polar 
legions, especially when the spheri' of woik is well 
dehned 

Map of Central America and West Indies 

A iiSKFUn map, embodying the latest information, 
of Mexico, Central America anil the West Indies on 
a scale of 90 miles to an inch is published b> the 
National Geographic Soi loty at Washington It is 
in the mam a political map and relief is shown only 
bj luu'hiiros, but a number of spot heights are given 
Railways and the mam highways are shown, and 
there are many names Insets show the more 
imixirtant West Indian islands on larger scale The 
(olour printing is very clear 

Eradication of Prickly Pear m Queensland 

The recUvmation in Queensland of land fonmrlv 
iiifi'sti'd with prickly jienr (Opindn/ spp ) steadily 
continues During the year wliii h endisl on June 3d 
1934, 5,390,000 acres were made a\ aitable for si'lection 
111 for lease under dev elo)imental teniiie The total 
area nsilaimed and thrown open foi sc-ttUmeiit during 
the past tlm'o years is 13,750,000 iwres, or approxi 
inately 20 per rent of the whole infested ngioii 

International Congress of Americanists 
The twenty sixth scission of the International 
Congress of Americanists, which was to have taken 
pluco during November in Seville, had to be ]H)st- 
jxined owing to financial and political diffii iilties 
in Spam The work of organisation is, however, well 
advanced and it is hopied that it may still ho jKissible 
to hold the Congress early m 1936 It is unfortunate 
that the deliberations of this body, which are in¬ 
variably of groat scientific interest to students of tlic 
< iiltures of aboriginal Amenca, should bo subjected 
to interruption through political unrest It will be 
remombored that when the Congress last met m La 
I’lata at the close of 1932, conditions were anything 
but favourable to an international scientific assembly, 
anil, indodd, hod it not been for a certain disorganisa 
tion arising out of these conditions, it is prolmble 
that the mvitation of Great Britain would have been 
accepted and the Congress would have met m London 
III close association with the First International 
Congress of Ethnological Siuencos m August last 

Imperial Botamcal Conference 
An Imperial Botanical Conference, commencing 
on August 28 and lastmg two to three days, aoconling 
to the programme which may finally bo arrangod, 
"ill be held m London this year. The subjects sot 
down for discussion are of general interest to Empire 
j botanists, and include such topics as pasture rosearoli 
within the Eknpire, the ecology of tropical forests, 
the apphoation of ecological methods to the study of 
native agnoulture, problems of fruit storage and 
transport with special reference to tropical conditions, 
the fiirtheranoe of schemes for the closer co-ordination 


ol botanical resoarcli within the Empire, etc It is 
hopi'd that this (Conference will furnish a convenient 
meeting ground for homo and overseas botanists who 
are on their way to attend the International Botanical 
Congress which ineots at Amsterdam m the week 
following The chairman of the Organising Com- 
rnittoo of the Conference is Sir Arthur Hill, director 
of the Roj al Botanic Ganlens. Kew, and the honomry 
secretary is Prof W Blown, Imperial College of 
Scioneo and Tethnolngy, South Kensington, I,ondon, 
S W 7, from whom further particulars may ho 
obtained 

Announcements 

Ma Franc IS N Raioliffe, assistant in the 
Natural Histoiy Department, ITiiversity ot Aber¬ 
deen, lias been appointtil to the head-L)iiaiti is start 
of the Count il of Scientihc and Industrial Hi'searcb, 
Commoiiwealth of Austiitlm 

The first volume of the new mteriiationnl botanical 
vearbnok to bo known ns Chromra Boinniru, to 
which refereni'o was made in Natitke of September 
29, p 493, will be published sluirtlv Heads ol 
hotanieal institutions, etc , who have rtveived the 
tliiestionnaire are therefore reipiested to return it to 
the publisher, Fi Vertlooni, P O Uox 8, Leyden, 
Holland, ns soon as jiossiblo Answers should reach 
Leyden before January 10 from Europe, January 20 
from the I’mttHl States and Canada, atid January 30 
from other parts of the world 

A UEC'hNTiA' issued catalogue of hooks and ]>eriod- 
leals on natural historj- for sale b> Bernard Quantcli, 
Ltil , covers zoolog>, geology and palieontology, and 
contains a good si'lts'tion comprising more than 
2,000 Items 

Ai'fLlCATloNS are inviteil lor t)ie following appoint¬ 
ments, on or before tlio dates mentioned —A lecturer 
111 science anil hygiene in the Liverjiool City Teelin'cel 
Sihool for Woitien and K L Calder College of 
Domestie S< lonco—^'riio Dni'Ctoi ot Education. 14 
Sir Tliomas Street, Liverpool, 1 (Jan 7) An assistant 
hxturor m pharmacy m the Technical College, Brad 
ford -The Director of Fiducation. Town Hall, Brad 
fonl(Jan 15) Three chemists at the Rubber Research 
Institute ol Malaya—The Secretary, London Adv i8or> 
Committoo for Rubber Resisvrcb (Ceylon and Malaya), 
Imperial Institute, S W 7 (Jan 18) Assistant 
lecturers in metallurgj'm the University of Birming¬ 
ham—The Secretary (Jan 21) Two researcli 
baetenologists in the Meilical Research Dejiiirtment 
of the Ciovemmont of India—The High Commissioner 
for India, General Department, India House, 
Aldwyoh, W C 2 (Jan 26) A bacteriological reseiarch 
assistant to the Metropolitan Water Board - The 
Clerk, 173, Rosebery Avenue, E.C 1 (Jan 26) A 
research assistant m tissue culture and assistant 
lecturer m histology at the University of Binrungham 
—The Secretary (Feb. 1) A lecturer m chemistry 
at University College, Umversity of Rangoon—The 
Secretary, Universities Bureau of the British Empire, 
88 a Gower Street, London, W.C 1. 
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Letters to the Editor 

The Editor does not hold himedf respon-aibU for opinions expressed by hts correspondents, 
lie cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intendejl for this or any other part of Natuuk No notice is taken of anonymous communications 


Notes on points in some of this 

Passage of Helium through apparently 
Compact Solids 

It has be«n known for some tiino that holnnn can 
pass at th« ordmary h'mperature tlirough silita glass, 
and also, to a loss extent, through p\rcx glass 
Common glasses, howe\er, are not known to be 
sensibly permeable 

It w as thought of interest to search for other solid 
materials whi<-h might have the jiroporty of jiassing 
hehum far more readily than air 

I have found, in fact, that shoot gelatine, celluloid 
and cellophane, all behave somewhat like silica glass 

Silica glass and celluloid, when carefully examined 
in the polunseope, are found to Ixi of the nature of 
crystalline mosaics, and it is likely that the hehum 
finds its way between the c rystals The same probably 
applies to gelatmo 

There is, however, an interesting hold of work in 
('xainining whether helium can pass tlirough various 
crystal lattices (single crystals) A tew preliminary 
experiments have boon made 1 have conhnned the 
known result that helium cannot pass through 
crystalline rjiiart^, and have found further that it 
cannot get through mica The case of beryl is of 
special mU'rest According to the analysis of W L. 
Bragg and .1 West* the structure of this crystal is 
exceptionally open, having unobstructed tunnels 
parallel to the optic axis, each tunnol being about 
the same diameter as an oxygen atom in the crystal 
It seemed worthy of investigation whethei hehum 
would go through 1 had a slice cut 0 6 mm thick 
perpendicular to the axis of a clear and ajiparently 
flawleas aquamarmo This did m fact transmit 
helium as indicated in the table below It is not yet 
certam whether the helium really passeil through 
the lattice, or merely through flaws or cracks in it 
No flaws could ho seen, however The tost of whether 
air would pass through has boon applied, but for 
techniool reasons it is more difficult to bo sure about 
the non passage of air tlian about the passage of 
hehum. In any case, helium would bo expected to 
pass through more quickly, even if the transmission 
wore through flaws More severe tests are in progress 


It will be impo 
a shoo out para 

rtant to determine the behaviour of 
llel to the axis 

UatiTial 

Transniliislon In c nrni iicr dav 
Holliim 1 Air 

1UU<> 

Uellum/Alr 

Fused silica 

OcUtl^c 

S ^ 10 * 6 ^ X 10 » 

185 

< ellophano 
(luaita cut A to axis 

1 M X 10-' 8 )U X 10 • 

< I 01 X 10-< — 


Mica 

Beryl cut X to axis 

< 2 & X 10-‘ — 

1 34 X 10-' < 2 0 X 10 • 

> 7 


The aooompanymg table gives the mam results so far. 
The transmission has been taken provisionally to be 
inversely proportional to the thickness, and the results 
are reduo^ to 1 mm thickness and 1 sq. cm area. 
The gas passes from atmospheric pressure on one 
side to vacuum on the other. 

It should be mentioned that the actual figures for 


week’s lettkks appear on p. 37. 

the organic materials are provisional, there being 
some evidence that the rate falls off with time This 
may be the effect of continued inechomcal streas 
duo to the gna pressures 

Rayleioh 

Terling Place, 

Chohnsford 
Doc 17 

‘ Proc Hoy Soe , A. Ill, (191 , 19l!6 


Penetration of a Magnetic Field into Supra- 
Conductive Alloys 

UsiNU the same method as in our work on tm*, 
we have investigated the behaviour of supra-con- 
ductivo alloys m a magnetic field We studiixl a 
carefully prepared sample of BijTI, and a lead- 
thallium alloy containing approximately 66 per cent 
thallium 



A cylindrical rod with a channel along its axis 
was made of each material, and a thin bismuth wire 
with current and potential wires was fitted inside 
this channel, we measured the change of resistance 
of the bismutti wire as a function of a transverse mag¬ 
netic field (that is, of a field perpendicular to the 
axis of the oylmder). At a temperature below the 
transition point of the alloys, the bismuth wires did 
not show any change of resistance when a weak 
magnetic field was applied. When the strength of the 
field exceeded a certam critical value, a change of 
resistance waa produced, though the alloy itself 
remained supra-conduotive. 

The value of the ontioal field is different for the 
two alloys and d^nds on the temperature. Fig. I 
shows the value of the critical field as a fimotion of 
the temperature; in the shaded region the resistaaoe 
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>f the alloy 18 gradually coming back In the cauo 
it Bi|Tl, the result was analogous. 

When the fleld was switched off, the resistances 
of the bismuth wires did not return to their normal 
value'; we have not yet detormmed exactly the 
maxunum value of the magnetic held which may 
renuun in the alloy, but it seems to be of the 
ordor of magmtude of the critical field Wo are 
tnolmed to believe that the (ntiral value of the 
^Id, that 18 , the value at which the field starts to 
penetrate into the alloy, as distmgiuRhcd from the 
threshold held at which the re-sistanco is coming 
back, may come into play ui several phenomena, 
for example, in experiments on thermal conductivity* 
A detailed account of the influence of a magnetic 
field on alloys will shortly appear in Phyaica 
W J DK Haas 
J M Casimir .Tonker 
K amerhngh Onnes Laboratory, 

Leyden 
Doc 7 

‘ W J ilo HaM and J M Canlmlr-Jonkcr, Phyttea, 1, 201, 10 H 
•cf T C Kcclcy, K. Minddliisohn, J R MoorP, Natuhb, 134. 773, 
17, 1934 

' W J dc Haas and H Brrmmer, hndtn C<mm , 220 c 

Further Experiments with the Magnetic 
Cooling Method 

OoNtiNUiNo our exiieruueiits* with the inaguetie 
method, we investigated the suitability of a number 
of substances The efficiency of a substamo for this 
purpose can bo defined by a characteristic tempora- 
turo G,^) wluch may be calculated by means ol a 
formula wluch we derived under certain simplifying 
assumptions about the splitting of the gioimd stale 
of the magnetic ions According to this formula, 
the final temperature reacluxl in demagiietisiug to 
the field zero is inversely proportional to the initial 
magnetic field, proportional to the mitial temiieraturo 
and to the temperature On,, cbaracteristic for each 
substance, dofin^ by On, = C//fc ((/ = energy differ 
enoe between the adjacent levels of the ground state, 
k = Boltzmann’s constant) Thus, the smaller On,, 
the more suitable is the substance for attammg low 
temperatures. 

We found that the numerical values of On, foi llie 
substances mvestigated lay between about 0 2" and 
0 00'’ Gadolmium sulphate* has the higliest value ; 
next, approximately equal, come manganese am¬ 
monium sulphate and oliromium potassium alum 
(the substance chiefly used in the Leyden experi¬ 
ments*). Manganese ammonium sulphate, however, 
shows at very low temperatures deviations from the 
formula of a kmd which suggest the existence of a 
Curie point slightly below 0 1° *. Finally follows 
iron ammonium alum which proved to be the most 
suitable of the substances we investigated. With it, 
for example, a temperature of 0 04'’ was obtamod, 
startmg at 1 25° and 14 lulogauss Prelimmary 
experiments with mixed crystals showed that by 
diluting the magnetic ions one can reduce the char- 
aotenstio temperatures. 

_ The teohmque was further developed, so that there 
^18 now no special difflcolty in reaching the lowest 
^mperatures, or in keeping even small amounts of sub¬ 
stances (some tenths of a gram) at these temperatures 
considerable periods. Wo gmierally chose a rate 
R^warming up between ^ and 1 millidegree per 

■ Investigations on supra-eonduotivity in this region 


wore also contiiuHsi Two further now BUjiia- 
conductors were found, namely, zirLoniiim mid 
liafniuin, pure samples of winch worn vciy kindly 
lent to us by Dr J H de Bix-r of the Philips Com¬ 
pany The transition jHimt of zirconium lies at 0 7o°, 
the initial slope of the magnetic tliroshold values being 
about 300 gauss per degree In the case of hafnium 
wo could use only a vciy small sample (25 c iiuii.) 
so that the accuracy of the numerical values is not 
very high F.xtrapolation to zero measuring field 
givtis a IraiiHition point between 0 3" and 0 4” 
Copper, gold, gcnnanium, bismuth and magnesium, 
at least the samples usc‘d by us, did not become 
supra-eoncluctmg down to 0 05 

In inv'ostigatiug tbesu motals we bad still another 
purpose It 18 to be expected that the entropy due 
to the random distribution of the nuclear spuis -will 
vanish within the now tonifierature region, where kT 
may bo of the order of the' interaction energy between 
the nuclear spin and the surrounding particles* 
From their hy|ieiHno structure (separation 10"* cm 
to 1 cm '*) It a|)pears that tlie corresponding tem- 
poratiiro for tlio free* atoms should he m the region 
between 0 01 “ and I’ P’or compact motals notliiiig 
can bo accurately predictofl, but it is likely that the 
interaction energies will be smaller than m the gas 

By inixuig a substance with a paramagnetie salt, 
one should be able to lender observable the entropy 
due to the change of (he distribution of the nuclear 
spin, smeo in this case one would not. roach such 
low temjRjraturos as with the pure salt In cooling 
to 0 06’, usuig a mixture of oiiual volumes of metal 
and salt, one should detect those effects if the sejiara- 
tion were greater than about V 0 -*-l 0 -* cm A» no 
difference in the final temperatures wbu h could be 
definitely attributed to tins effect was found, it 
apjH'ars that the separations in the solid are lower 
than the limit mentioned above In the case of 
bismuth tins means that the separations are reduced, 
at least by the factor 100 , on passing from the gaseous 
to tho metafile state. 

N Kurii 

Clarendon Laboratory, F Simci.n 

Oxford 
Doc 16 


' .N KOrtl mnd T ■'liiion, Nauxb, 183 907 , 1934 Phyiini. 1. 
1107 , 1984 A ropDrt will appear Hhortl> 

•Our rcsulUi witli thte aubtttance agree p^tlufacUirllj with tlHiae of 



• ^ce, for example, F Simon, X Phvf , 81, 8i:o , 1933 


The Vortex Concept 

RlilOHim.Y Great Britain bos lost two of its chief 
promoters (W. M Hicks and H Lamb) of vortical 
hydrod 3 mamics, a science wluoh was m tho mam 
Ime of physical suggestion forty years ago Some 
historic^ reflections arc thereby suggest^. 

One would think at first glance that the whole 
affair is implicit in a few sections at the end of 
Lagrtmge’s “Meoonique”, when he asserts, but with¬ 
out irreproaehable proof, tliat every jiortiou of 
uniform non-viacous fluid whose motion at any time 
mvolves a velocity potential contmues to move sub¬ 
ject to that restriction. For the Lagrangian principle 
implies that portions of the fluid mass the motion 
of which IS vortical remam separate from the sur¬ 
rounding non-vortical portions. Rather, that m- 
ferenoe ought to have come immediately to Stokes 
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nearly half a century later, for it was he wlio 
fortified the Lagrangian analysis and introduced 
vortioity or local spin as the property negated by 
a velocity potential But the matter waa not so 
obvious 

It was left for Helmholtz to inquire wlicther there 
could ui fact be persisting motion without a potent lal, 
and to explore its laws on the basis of Rieinannion 
contmuity The motion must, as ho found, bo made 
up of filaments of spin which preserved their material 
identity, and which if finite must close up as rings 
Thus a vortex ring could bo imagined as made up 
of adjacent tliroods like a hank ol silk , and the 
quoation IS whether they could hold together or 
would reduce themselvos to confusion by mutual 
disturbance This is the question of stability of 
vortex motion, which gave rise to so much difficult 
analysis, with only limited results for ciwes m which 
facile experiment had led the way There is no limit 
to the thinness of the filaments, but they must not 
go down to molecular cross six'tion, so that as in 
other molecular science tlio convoniont terms matro- 
soopic and microscopic claim their places, and there 
IS no transition from fluid-theory to gas-thoorj' 

Thus a vortex ring, even though thoroughly stable, 
faiies gradually owing to tlie viscidity of the mole¬ 
cular tnediiun It would be iiitcrestirig and valuable 
to consider, on the foundation also established hy 
Stokes, wJiether, for example, a straight vortex 
oylmder fades from core outwards, anil how rapidly 
perhaps the complex analysis involved has alioady 
boon worked out The interest is mainly that in 
actuality a vortex ring is a earner of momentum, 
and the distance it is transferred is thus an essential 
feature, for oxainjile, iii aeronautic theory 

It 18 needless to recall that the behaviour of vortex 
rings in fluid was the stimulant and earliest actual 
illustration of how a molix.ular medium could exist 
m and be controlled by an aether m which the 
molecules subsist as regions of permanent singularity 
JosKi-H Labmor 

Holywood, Co Down 

Dec a _ 

The X-Ray Crystal Scale, the Absolute Scale 
and the Electronic Charge 
In 1928 I published some investigations* on the 
X ray wave length of the aliirnmium Xa,,, line on 
the absolute scale, as obtained with the plane ruled 
grating method From this the wave-longth m 
question came out as about 0 16 per cent higher on 
the absolute scale than that found by the ordinary 
crystal method This difference was considerably 
greater than exjiected from the stated uncertainties 
of the constants involved in tho computation of the 
crystal lattice of calcito, which constitutes the crystal 
scale. As is well known, this result therefore was 
looked upon with decided scepticism 

Later measurements on tho some subject, of which 
that of Bearden in 1931* claims the highest precision, 
have secured this result Tho most simple way of 
oxplammg this discrepancy, namely, to ascribe it 
to the uncertainty m the value of the einctromc 
charge, was systematically avoided On the con¬ 
trary, the influence of the mosaic structure was 
suggested to give the explanation of the difference, 
or simply that the laws of optics wore not applic¬ 
able to X-rays. The first of these reasons seems 
to have lost its reality after tho investigations 
of Allison* and Tu*. aooordmg to which tho effect 


of such supposed irregularities in the crystal struc¬ 
ture IS of little importance. The only support for 
tho second suggestion seems to be the discrepancy 
itself which has been mentioned 

However, the investigations of Allison and Tu 
favour the opinion that this methoil (rulod grating 
and crystal determinations combined) may even be 
used for a reliable detonnmation of tho electronic 
charge As the method has often been looked u/xin 
with some doubt, perhaps ongmatmg from the oarher 
inconsistent results, it seemed to me that it would b© 
of interest to use tho ruletl grating method luider 
different conditions Therefore I have carefully 
analysed tho method and its possibilities with regard 
to the resolving power, tho sharpness of the spectral 
lines, tho roproilucibility under different conditions, 



After some modifloations, the precision of my 
former method has been very much increased, and a 
senes of plates was taken durmg the month of June, 
1934. The result was 60 values of tho alummium 
Xa,,, line up to the 6th order, the moan of which is 
A1 X«,,„ X = 8 3395 A. i 0 012 per cent; 
the ± mdioates tho arithmetical mean of the residuals. 
As to the reliability of this value, it may be noticed 
that after liberal estimation of all imagmable errors, 
their total sum does not reach 0 03 per cent. 

The crystal value of this wave-length from 
Siegbahn’s VSpektroskopie der Rflntgenstrahlen’', 
1931, and corrected for diffraction (8-32136) gives 
the relative morease 

=• 0-218 per cent and =» 1-00218 
c «rr*t. * crjrit, 
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pomwponduig to a value of tho electronic cltarge 
* e - 4 805 X K s u. 

instead of that (e -=■ 4 774 X 10->“) usoil by fixing 
the crystal scale This new value is m very ^ood 
accordance with Bearden’s 1931 value. 

For comparison with older results I have used a 
similar diagram (Fig 1) as before' showing the error 
distribution for Millikan’s measureinonts and my 
own in 1928 and 1934 On account ol tho very small 
dispersion of the new values, tlie interval (within 
which n 18 tho number of observations) has bwn 
diminisheil fiom 0 1 per cent to 0 05 per cent 

A more detailixl description will soon be published 
elsewhere. 

Ehik BAihniN 

Physics Laboratory', 

T’^pjisala 
NoV 25 

‘ Krllc U&cklln, X)l»a , 1 iipwla Uiilv Ariwliria 

■ J A Bearden, rhyt Ate , (2) 87, 1210 , 1931 

• S K AUlmm, Phyt Rte . (2) M, 1«J , 1033 

• Y Tu, Phyt Ke» , (2) 40, M2 , 1932 

• loo Ut and UATUan, Ui, 409 . 1929 


law relatmg frequency of copulation to population 
density in Calandra granana and G. oryzm, and that 
there is an ‘optimum’ density for frequency of 
copulation in these, and presumably other, insect 
sjiecieB The data are presented graphically iii Fig 1. 



For densities highoi than tho ‘oiilimiiin’, our 
Experimental Analysis of Population Growth experimental data conform very closc'ly to the 
Human populations have always proved favourite relationship represented by the formula 

material for analysis by statisticians and others Log F - log ra -I- 6 log A' 

interested in mathematical theories ol population ® ’ 

growth. From the expenmental aspect, however, whore F m the frcipiency of copulation and X tho 
humans are far from being ideal biological material, number of wheat grains per woev il Further, it is 
so that other animals, such as protozoa, mammals apparent (soe accompanying table for data) that the 
and insects, have to bo used j although it does not rate of oviposition is highly correlated with the 
yet apijoar to bo fully realised how suitable tho latter froiiuency of copulation, and tho latter is, therefore, 
arc for this typo of woik Tho theory of biotic a dominant factor m tho rate of population growth 
potential and environmental resistance* has done when other fiwtors arc at or near their optimum for 
much to create a new interest in jxipulation studios tho species I’he ‘optunum’ densities for tho above 
in that it attempts to place the problem iijxm a processes are not absolute and can bo shifted in 
quantitative experimental basis Working with either direction by altering the physical or biotic 
Tnbolium conjutum, Uhapman demonstrated that, factors of the environment, such as the temperature 
irrespective of the imtial density', a point of equili or the sex-ratin 
bruim 18 eventually attained 
after which tho population ro- 
mains relatively constant, pro¬ 
vided the floury medium is re¬ 
newed frequently enough to re¬ 
move waste products and main¬ 
tain an abundance of food He 
concludes that equilibrium is at- 
tamed when the biotic potential 
18 ecj[uaUod by the environmental 

resistance, and that the lack of . Avpnme porernUge of fraiulM m rojmlo iK-r hour 

population increase is not due to 

the absence of oggs or their mfertdity, but on aocoimt Our studios arc being continued and will 
of the eatmg ol eggs and pupai by the adult beetles appear in detail later, but so far as they have 
l.iater, it was shown by one of us* that this explana- gone, some imixirtant pomts emerge (1) In 
tion of the stationary character of the population is dotermming certain biotic constants (for example, 
only partially correct, since, in the higher densities, oviposition rate) it is not sufficient to define 
there is a rapid falling off m the niunber of eggs tho touiperaturo-humidity oorditions of tho ex- 
oviposited and a considerable decrease in their for- perunent—the density and aox-ratio of the popula- 
titity. At the same time, it was demonstrated for tion must also be stated. (2) Id the lumtation 
Tribolvum confvtum and Calandra granana that there of population growth, tho greater the favourabihty 
IB on optimum density, above smd below which of the physical factors of the environment the 
reproduction takes pl^ at a reduced rate. In less signifloant do they become, and (assuming 
attempting to explain this phenomenon, it was absence of parasites and predators) the greater 
points out* that important factors were involved in the importance of the rdle of aut^iottc factors 
‘‘the frequeooy and chances of interruption of In Nature, these factors will be of greatest 
oopnlatlon in the various densities'’. Tlieso fhotors moment when the population aimroaohee ‘plague* 
have now heeit aqalyns^ in detail. Our experiments dim«iaion«. (8) It seems, therefore, that natural 
ahow etMoohudvaljr that there is a dehnite biologioal populattons can exert an automatic check on their 
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numerical lucroase, and that the organiwn itself 
imposes tho ultimate limit to its own abundance 
when all other factors normally inhibitmg population 
mcreaso have failed 

Stkwabt MaoLaoan 
Edward Dunn 

Natural History Department, 

University of Aberdeen 

‘ Ulmpiuan, 11 N, “The Oiiatitltutivo Analyels ol Bavironnicntal 
FatUirt^*, FroloffV, 9, 111 , 1928 

• MacLajpin, I) ti , Thu EffKt of Poimlatlon l>on8lt\ upon JUto fif 
Htprodiicllou , Froe Jioj/ AOf , 11, 111, 4 l7 , 1032 


Exhibition of 'Autogenous' Characteristics by a British 
Strain of Calex pipiens L. (Diptera, Cultcidx) 

A FEW yours ago, Roubaud*, De Boisaezon’ and 
HiifT’ independently directed attention to tho fact 
that females of oortam strains of G. pipietis were 
rcmarkablo, not only in being able to breed, under 
suitable conditions, throughout tho winter, but also 
in being able to lay fertile eggs without a preliminary 
meal of blood Roubaiid considers these unusual 
characteristics to bo indicativo of a distmot, ‘auto¬ 
genous’ race of G pjpiem, winch thrives (in hit 
opinion) oxclusiv'oly in urban areas where ajtihoially- 
heatod buddings are common De Boissezon, Qn the 
other hand, denies the existence of such a race of 
C. //ipietis, and asserts that the biological peculiarities 
in ipiestion may bo caused to manifest thomselvos 
in any strain of C pipicM (whether town- or country- 
broil) merely by giving the larva- plenty of rich food 
and keeping them warm 

Durmg the year 1932, two separate ‘autogenous’ 
strams of this sjiecies were imported into England— 
one, in tho fonn of adults, from Hungary, ami tho 
other, in tho fonn of larvu) and eggs, from Germany— 
and were mvostigat^ed by Miss M Vincent* and Dr 
Malcolm MacGregor* respiectively. From tho material 
thus obtained, both of those experimenters succeeded 
in rearing a number of generations of C ptpteng 
without providing any of the females with blood- 
meals Tho adults ilerivcd from both of tho above- 
mentioned countries were markedly stonogamic, the 
German ones mutuig satisfactorily in cages havmg 
a volume of only one eighth of a cubic foot, and the 
Hungarian ones in “small cardboard tubes’’ 

So far as wo are aware, no case of autogenous 
characteristics being exhibited by a British stram of 
C pipiena has ever boon rocordod The followmg 
facts may then-fore be of interest 

On October 6 we found, on the surface of water 
in an outdoor tank (in which, it may be noted, a 
species of Chara is growing), a small raft oomprismg 
106 eggs of C pipteris We transforred this raft mto 
a lalioratory tank containing ditch-water, into whioh 
onimbs of wholemeal bread were thereafter mtro- 
duood from time to time The eggs composing this 
raft hatched on October 8, and by October 24 most 
of tho larva- had reacheii the fourth instar. Owing 
to the mildness of the weather throughout October, 
the central heating of the budding was not put mto 
action untd October 31 . the temperature of tho 
laboratory during the previous four weeks havmg 
varied between 10'’ and 18° C. 

On Novomber 1, with the view of obtaining some 
freshly-hatched adults for mountmg, we tran^eired 
tho laivte and some water from the laboratory tank 
mto a small broedmg-jar, whioh has since then been 
kept m close proxunity to a hot-wator radiator. 
Pupm first appecu«d m the jar on November 8, and 
adults oommoioed to do so on November 12. Adults 


were removed from the jar when required for mount¬ 
ing, but in no caso was a blood-meal given 

On tho evening of November 23 wo wore surprised 
to soe a small egg-raft on tho surface of the water m 
the jar, and we found a Second one on tho followmg 
mornmg The first raft (which consisted of 38 eggs) 
hatched in the evening of Novomber 26, and the 
second one (of 40 eggs) hatc)ied during that night 

Tho portion of tho bree<lmg-jar above the water- 
level (that is, tho space in which the adults are 
confined) has a volurao of 600 c c —about one-sixth 
that of the cages employed by MacGregor 

J F Mabsuadi. 

J Stalev 

British Mosquito Control Institute, 

Hnyling Island, Hants 
Nov 29 

■ C R Acad Sei Fr , 188 (10), TIVTJS , lOiO AUo, Hull SiK 
J'ath exat, 2J (2), 196-201 , IDJO 

‘ Bull Aac rath isiot . 8£ (7), 640-5Vi , 1929 Also -Inn Paratil 
nuRi comp , 1* (V, 182-192 , 1914 

• 11ml Bull, te (D), 347-.150 , Woods Hole. MassachusotU, 1929 

• Arb una btul torreh Irul , 6, 119 122 , Tlhanj, 10S3 

‘ 7-nm* Rap i>oc Trap Med and Hpe . M (S). S()7-S14 , 1932 


Do Whales Descend to Great Depths ? 

As 1 have stated elsewliero*, a diftorence of opinion 
exists as to the depth to which whalas descend. 
Diver’s paralysis or caisson disease is tho usual 
consequence of descending below about 130 ft. Do 
whales descend below tins dejith ? Foi obvious 
reasons, tho answer to this question is of considerable 
interest from a pliyBiological pomt of view 

Quito a number of awkwanl facta might be pre¬ 
sented to those who, on theoretical grounds, deny 
that whales descend below very moderate depths 
Perhaps the followmg will auifice 

1 The whaling ships that used to sail from 
Dundee and Peterhead ea<>h carried a number of 
five-oared boats and several miles of 2jl-in or 2J-in. 
wbale-line , end when the ships reached the ice, 
600 fathoms of whole line wore coiled into each of 
the boats It was, however, only in tho deeper parts 
of the Greenland Sea and Davis Strait that it was 
ni-cessaiy to coil so much Ime mto the boats. as 
may bo gathered from what Scoresby says, m shallow 
situations near Spitsbergen and the west coast of 
Greenland where the wh^es were oauglit at an earlier 
date, a shorter length of line sufficed 

2. When o harjiooned Greenland whale ‘sounded’, 
or wont vertically down, it took out tho whale-lme 
very quickly ; the wooden bollard in the boat’s bow 
sometimes smoked and threatened to catch fire At 
the same time, the boat’s bow was pulled down, and 
if, as sometimes happened, the line became entangled, 
the* boat was liable to be pulled right down. After 
an interval tho whale reappeareid near where it went 
down and was kidod 

3. When harpoohed whales ‘sound’ they take out 
a liniitod amount of line only. 

(а) Large Greenland wliales took out from 7(X) 
to 800 fathoms ; half-grown animals firom 400 to 
600 fathoms, and calves apparently very much less. 

(б) A full-grown male Bottlenose took out 700 
fatiioms ; fimi^ee and young males from 300 to 400 
fathoms. 

{«} Large narwhals took out about 200 fathoms. 

Except m the vicinity of certain kinds of ice, 
Greenland whalee when harpooned nearly always 
sounded or dived towards the bottom. WLat kind 
Of reflige they expeoted to find at the bottom is not 
very i^>parent. Sometimes they died at the bottom 
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and had to be hauled up, occasionally, according to 
jficoresby, with broken jaw-bones. A log book, dated 
1871, now in the Hull Museum, contains the following 
entry : “June 26th (Lancaster Sound) • Killed a 
whale which died at the bottom in 600 fathoms of 
>vater’'. Robert W (Jra\ 

8, Hartley Rood, 

Exmouth 
Nov 17 

‘ The Diving Viwern of Whiilee', .Votumful, Dicemher IH'U 
■•Aixtlc llrgloii/', lol 11, p 173 ami p 389 


Vision m the Ultra-Violet 
With regard to the disoussion which has his n 
taking place in Nature recontlj*. the following 
observations may be of interest. In 1920, whilst 
working at tho National Institute for Medical 
Research, Hampstead, with T C Angus, in the 
course of which we used, incidentally, a ilouble mono¬ 
chromator, and whilst we were fitting this iiji, wc 
deeidod to try on ourselves how far we could see 
into the ultra-violet Wo decided tliat one of us 
could sen the X3130, and tho otlier could not see 
shorter than X3660 in the mercury'spoctriini AnothiT 
young physicist could see X3130 quite easily An 
elderly man could only see X3660 

I have just repeated these observations I can 
see X3130 quite easily, os can an aasistant of mine 
and a youth who works in the clinic Only a single 
monochromator was used for this puipose , this is a 
Hilger monochromator for tho ultra violet, anil as 
Eabry* says, thoro is always a certain amount of 
background but this remains constant as the wave¬ 
length drum IS rotated slightly This later procishiro 
brings the line on to and removes it from tho col¬ 
limator slit Thus the line can bo picked out against 
the background The X3I30 line appears as a dark 
violet colour much the same as X3660 Since people 
varying from fifteen to thirty years of age aro able 
to get tho sensation of sight with X3130, it does not 
seem to bo tho prerogative of extreme youth 

St John Clmic and ^ Tavt-ob 

Institute of Physical Medicine, 

Kanelagh Road, 

London, S W.l. 

Nov. 26. 

184 , 416, Sept 15, 1934 


Oxidation-Reduction Potentials of Hypoxanthine 
Xanthine and Xanthine “ Unc Acid 
In a recent rapier, D. E. Green* published values 
of the pxitentials of tho systems hypioxanthme X uric 
acid, xanthmo uric acid, which I had already 
determmed* 

Green claims to be the first to have tlemonetratod 
the reversibility of the system hypoxwifhmo =: uric 
acid. He states this, because my data ore based on 
measurements made on equimolecular mixtures of 
bypioxanthme and uric acid, and consequently the 
Constancy of the normal piotential when the propor¬ 
tions of the oonslituents of the systMn are vsri^ is 
not evident. Qrwn asserts this, in spite of the fact 
that I have idiown that the same state of equilibrium 
(the same pMtentisI) is found, whether hypraxonthine 
u oxidiaed, or nrto aoid k reduced. It seems to me 
then Umt the curve pHnsented in my work leaves no 


Green also states that I did not justify tho assign¬ 
ment of the value of tiio number of equivalents in 
the formula 




[Hx] 

" [I/] 


where E, is tho nonnal potential, [Hx\ the activit.v 
of hypoxanthine, and [f7] the activity of unc acid 
It 18, however, not at all diflicult to see that if the 
reaction taking place in the galvanic coll is an oxida¬ 
tion of hypwxauthine into unc and, and that this 
reaction is revoreiblo (as I have shown it to be), then 
It follows that the above equation is a necessarj 
eonsoquenco of theimodynamits I did not consider 
it useful to insist on its validity in a preliminary 
nolo Moreover, this equation does not at all imply 
equality of tho levels of energy at which the four 
hydrogens are exchanged, since only the initial state 
and the final state of the eonstituents of the reaetion 
aro to be taken into eonsideiation 

Finally, if I have noglecteil tho dismutation dis 
eoverod by Bach and Michlin, I have done so beeuiiso 
Wicland was not able to confurn tlioir findings I 
quite agree with Green that tho short duration of 
Wieland’s exjwriinents may explain why tho dis¬ 
mutation of xanthine to hypioxanthine and unc acid 
was not observed But I should like to jiouit out 
that if siK h a dismutation does exist (in any pro 
portion whatsoever), it would not at all affect my 
results since tho ratio rnnaiiis equal to 1 

when two molecules of xanthino are forinixl at the 
expicnse of one nioleciilo of liyTioxaritUme and one 
molecule of unc acid 

Thus, no objection could he nioilo as to tho value, 
which I found for tho nonnal jiotontial of the system 
livpxixanthine ;± unc acid It is 

E\ 0 410 volt at 38'^ 0 and at pTI - 7 31 * 

(value calculated from my data), or 

E\ — — 0 399 volt at 30“ C and at pH = 7 31 

(value calculated from the temperature ooeflicient 
that I have later established) 

This value w identical with the theorc'tioal one 
given by Green, namely, — 0 400 

As for the system xanthme~unc acid, tho dis¬ 
mutation does bnng about a correction for tho value 
of E\ but it 18 inferior to tho oxpienmental errors if 
Bach and Michhn’s figures are used. If, however, 
we apply the method of calculation that Michaelis 
has shown m his well-known work on two-step) 
oxidations, and makmg use of Green’s figures, wo 
arrive at a new value for the dismutation constant 
Tins value should be taken uito consideration, 
although tho resulting variation, when applied to equi- 
moloeular mixtures, is rather small. 

Apiplymg this correction, the value of the normal 
potential of tho system xanthine ;; uric acid will 
tlien differ from the one that T have mdicatod by 
- 0 0048 volt at pH = 7 O.'i. 

D E. Green’s oonilnnation of tho existence of a 
dismutation process is therefore of interest. It entails 
a oorcection of tho same order as the one brought 
about by the ionic concentration effect, which I 
have studied m detail in a memoir actually m press, 
Sabina FnJTn. 

Institnt de Biologie physioo ohmuque. 

Pans. 


’ ,18. Vo 4, 
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Flavin Transformation by Bacteria 

From a laotoliavin solution -which had become 
blue fluoroscont, a baoteruil spocies has been isolated 
capable of chanipnK the usual green fluorescence of 
the flavin solution, and of devolopuig a blue fluores¬ 
cence When a very small amount of these bacteria, 
taken from agar, is put into each of two tubes, one 
(ontaimng atiueovis flavin solution, the other only 
water, the following observations can be made 

1 The green fluorescence of flavin often dis¬ 
appears in about an hour, due to reduction, ami may 
he recovered hy shaking with air 

2 In any ease tho intensity of the groon fluores¬ 
cence bi'comes groihially less At the same time a 
blue fliiorosceiicc dev ('lops in tho solution The Imal 
disaiipcaraiici' of flavin takes about 12 hours with 
fresh bacteria and 0 6 y iior e c of lactoHavin More 
than 3 y per o c of laetollavin in tho solution is 
toxic, and no change occurs 

3 Tho tube eeiitauiiiig water and bacteria, but 
no fla\iu, does not develop a blue fliioresoeiice No 
\ laible growth occurs m cither tube 

4 A tube containing the same amount of flavin 
under sterile conditions continues to fluoresce green 
indefinitely 

Brewers’ yeast and Clostrutiurn acclobutyltcum, 
both of which contain flavin, do not effect a similar 
change m flavin solutions , nor doi's Myroderma 
cerevisuie Tlio bacteria concerned, after drymg, 
give an alcoholic extract showing no green (flavin) 
fluorescence, but only blue 

The bluo-fluoro8( ing substance, either extracted 
from the bacteria or formed in a flavin solution by a 
small amount of bacteria, is extractable by chloro¬ 
form It may be extracted from ohlorofonn by 
.alkaline water. Tho blue fluorosceneo has the same 
intensity from pH 12 to pH ft, but disappears m more 
acid solutions It is not aSectod by hydrosulphito, 
or bj' bromine 

The orgiuiisni is a (irom-negative rod, occurrmg in 
pairs (diplo), and apparently non spore forming a 
possible relationship to Coli bacteria is being in- 
V'estigati'd 

The nature of the blue fluorescing substance, and 
of its apparent production from flavin by this and 
other organisms, is being studied The wide distribu¬ 
tion of laotoflavin m Nature, and the existence of a 
related, bluo-fluorescing substance (lumichrome), give 
these observations spcHsial significance 

L BKADI.Ey Pett 
(Overseas Scholar (Canada) of 
the Royal Commission for tho 
Exhibition of 1851 ) 

Biochemical Institute, 

Stockholm, Sweden. 

Nov 15 

Cosmic Radiation and Stellar Evolution 

In connexion with tho recent hypotheses* that 
some of the components of the cosmic rays are ions, 
it may be noted that the omission of high speed 
ions from stars would reduce their mass by the same 
amount as if these ions had been annihilated m the 
mtwmer suggested by Jeans. The emission of a proton 
from a star represents the same loss of stellar mass 
as the transformation of a proton and an electron 
into a quantum of ultra y-radiation. 

Thus the emission of cosmic radiation in the form 
of heavy ions from stars may reconcile the theory 


of stellar evolution suggested by Eddmgton’s mass 
lummoaity law and the Russell diagram (which seems 
to require stellar lives of the order otdy possible if 
we assume an Einstein - do Sitter universe with a 
time scale of 10*’ years), and the Friodmann-Lemaitre 
cosmology with on expanding umvorse, which sug¬ 
gests that the ago of tho stars is of the order 10“ 
years , for tho emission of heavy ions m such intensity 
as IS indicated by tho cosmic ray lonisatiun observed 
at high altitudes suggi'sts that stellar moss may 
dotireose appreciably tluring lO*’ years, smee in 
addition to th(> loss of mass due to tho emission of 
heat and light radiation, there is the decrease due to 
the actual ejection of stellar ions probably of high mass. 
The process of stellar evolution in the downward 
direction of the Russell diagram would thus suggest 
(if tho short time scale of the expanding universe is 
adopted) that the cosmic ray ions are mainly omitted 
from tho heavier stars ; and by mam sequence stars 
in passing down the sequence According to this 
Suggestion, tho low mass of the white dwarfs (which 
are usually assumed to represent tho final stage of 
stellar evolution) shows, theielore, that cosmic rays 
aro entiiely omitted frum the younger stars, and it 
18 probable, therefore, tliat the white dwarfs emit 
practically no radiation in the form of cosime rays 
H. J Walkk' 

Department of Physics, 

Washington Singer Laboratories, 

University College, 

Exeter 


' niiwki'tt, Iiit^nutional Coiiferenet on Phjs 
and Strphoiuun, /'*»» Jtrr , 46 , 441, 1654 


Compton 


Formulae and Equations in Nuclear Chemistry 
In tho advanie proofs of tho Intomational Con¬ 
ference on Physics, hold m London and Combi idge 
m October 1934, .and m other recent publications, 
the Italian authors write the mass-number and 
atomic number of the element on the right ; for 
example, He,‘, Cl,,“; tho English authors writi' 
them diagonally, for example, |He‘, ,7C1*‘, and tho 
French authors on the loft, thus, !Ho, }*C1 When 
dealing with molecules it is essential to leave a space 
on tho right in which to indicate tho number of atoms 
as m the English formulse, H,0. Cl„ or the French 
formulae, H*0, Cl’, etc Tlie Italian soherao blocks 
both positions and cannot be used by chemists, 
the English scheme cannot be used by French 
chemists, whereas the French scheme is convenient 
for all nationalities and might with advantage be 
adopted mtemationally. It has the incidental 
advantage that, when the numbers are prmted 
vertically above one another, and are not staggered 
as in tno Italian scheme, it is particularly easy to 
see by subtraction the number of neutrons in the 
nucleus. T. M Lowry. 

University Chemical Laboratory, 

Cambridge 
Dec. 12. 


A New Magnetic Alloy with very Large 
Coerddve Force 

Whilb mvestigatmg the magnetic properties of 
metallio neodymium containing about 7 per cent of 
iron (the sample was kindly lent to us by Prof. 
Hopkins of Urbtma, Ill,) we found that this material 
ia strongly feiramagaetic. Its speciflo magnetisation 
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^eor Mtixration) in a field of 20,000 Oersted is about 
^3 at room temperature. 

It is rather diOioult to assert at present whether 
we are deahng with a homogeneous alloy of iron and 
neodymium, or whether the finely dispersed iron is 
imbedded among the neodymium grains. The value 
of the specific magnetisation seems to correspond to 
about 7 per cent of free iron. Yet the material 
mveetigated by us shows an extraordinarily great 
ooercitive force, reaehmg 4,800 Oersted with a 
remanent magnetisation equal to 70 per cent of the 
maximal temporary value. This enormous ooercitive 
force, BO far as we know, has never boon observed 
either m pure iron or m any of its alloys Tlius wo 
may conclude that these remailiable magnetic 
properties are due to a hitherto unknown iron alloy. 

We are examimng the nature of this alloy and we 
hope to publish soon elsewhere further details con¬ 
cerning this problem 

Physioo-Technical Institute V Drouina 

of the Ural, R. Janus. 

Sosnovka 2, Lenmgrad, 21. 
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Ascorbic Acid and Thiosulphate in Urine 

To mvostigate the metabolism of vitamin C, one 
can determine the content of ascorbic acid in unne 
by means of titration with 2.6 dichlorophenolmdo- 
phenol m acid medium An mterfermg reducing 
substance is present m relatively large amount m 
the unno of diabetics and also m that of oats, and 
to lees extent in the urine of normal persona and 
dogs ; this has proved to be thiosulphate. 

The thiosulphate can be separated from the 
aaoorbio acid by means of precipitation with mercuno 
acetate (a method used to remove cystom, ergo- 
thionem and glutathion*.*) and by precipitation 
with barium salts. 

Details of the operation will appear in Acta Brtwa 
Neerlanduut. 

M VAN Ekkklbn. 

Laboratory of Hygiene, 

Umversity, Utrecht. 

Nov 22. 

■ Kinmerir, BicrhtM J , tt, 208 , 1934 

* Brnmede and van Kekolen, Bioehsm J , StB, 1153 > 1031 


Points from Fc 

Lord Rayucicir finds that helium gas oan pass 
not only through silica gloss but also through gelatine 
and celluloid. He suggests that the gas passes 
between the mdividual crystals that compose these 
materials. Smgle crystals of quartz do not allow the 
passage of hehum, but beryl, which has an exception¬ 
ally open crystal structure, does 

Alloys of thallium-lead or thallium-bismuth (Bi,Tl,) 
when rendered supra-oonductive by ooolmg below 
4° K., allow electromagnetic fields above certain 
critical values to penetrate them Prof. W. J. de Haas 
and Mr. J M. Casimir-Jonkor give the relation 
between the value of the critical electromagnetic 
field and the temperature. 

Experiments with supra-oonduotive materials are 
also reported by Mr N. Kurti and Prof F Simon, 
who have determmed the transition pomts for 
zirconium (0-70® K), hafnium (0-3-0-4“K) and 
other metals. From those experiments and others 
with mixtures of a metal and paramagnetic salt, the 
authors hope to observe the ^ect (entropy) due to 
the change of distribution of the spm of atomic 
nuclei at very low temperatures (0*01°-1 ‘O® K ) 
The authors, usmg the magnetic method of producing 
very low temperatures, have reached a temperature 
of 0-04® K. with iron alum. 

The recent deaths of Prof. W. M. Hicks and Sir 
Horace Lamb prompt Sir Joseph Larmcr to con¬ 
tribute a few historical remarks on vortex theoiy, 
and to dueot attention to one of its unsolved aspects 
of unportanoe to aeronoutio research, namely, whether 
a straight vortex cjdmder fades from core outwards, 
and how rapidly. 

From otdoulatious based upon the wave-length of 
X-rays determined by the grating method, and also 
from crystal diffraction. Prof, Erik B&okiin finds a 
value for the charge of an electron which differs 
Wpreciably from that obt^ed directly by mecuis of 
electrified droplets. 

Experimenti on the relaUon between density and 
mq^uioffy of copulation in weevils lead Dr, S. 
J wL agan and itr. E. Dunn to the oonoiumon that 
the organim automarioally limits its own abundance. 


rcgoing Letters 

when other factors normally inhibitmg population 
ore not effective. 

Certain mosquitoes (Culrx pipxens) of British origin 
can lay eggs without a previous meal of blood Mr. 
J F. Marshall and Mr J. Staley report this fact, 
already observed with certain races of mosquitoes on 
the Contment.and ascribed to their adaptation to urban 
areas, where artificially heated buiJdmgs are common. 

The electro-chemical potential (electromotive force) 
obtamablo from the oxidation of hypoxanthme to 
uric acid (final stage of nitrogen compounds elim¬ 
inated from the body brought about in the presence 
of enzymes existmg in the liver, spleen and in milk), 
was found by Miss Filitti to be about — 0'400 and 
— 0'113 volts respiectively. Mr D E. Green went 
more deeply into the theory of the reaction, and 
carried out further e:™rim 0 nte, ontioisuig previous 
work as not proved. Miss Filitti now points out that, 
as regards hypoxanthme. Green’s findings confirm 
her own, while the xanthme-uric acid potential needs 
only a small oorreotion due to their 'dismutation' 
(reversible change m absence of oxygen) 

A bacterium which is able to destroy the usual 
green fluorescenoe of flavm solutions, producing 
instead a blue fluorescence, is brought to notice by 
Dr. L. Bradley Pett, who desenb^ some of the 
properties of the blue fluorescent substance. 

"^e theory of the expanding umverse gives ten 
thousand million years os the age of the stars, while 
previous calculations based upon the rate of loss of 
mass (in the form of energy) necessitated a period a 
hundr^ times longer, Mr. H. J. Walke suggests that 
the discrepancy would be eliminated if the heavier 
stars give off not only radiant energy but also ions 
(which form part of the oosmio rays). 

Neodymium containing 7 per cent of iron is found 
by Mias V. DroXSina and Mr. R. Janus to have groat 
power of retaining magnetisation. The reversed 
magnetio field neoesaary to reduce its magnetic m- 
duotion to zero (coercive field) is stated to be greater 
than that for pure iron or any of its known alloys, 
whioh suggests that the material investigated con¬ 
tains a hi^erto unknown iron alloy. 
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Resear c 

Population of Europe. Some comparisons of density 
and distribution of European population in 1720, 
1S20 and 1930 are mado by Mr. J. Hahczer in 
Geography of December 1934 The data for 1720 
involve various calculations back from later years 
and contemporary estimates Those for 1820 include 
census figures for most of the States of Western 
Europe but, as m 1720, no data of any value are 
available for tho Balkan penmsula In 1930 reliable 
census figures are used. So far as comparisons ore 
valid, Mr. Haliczer computes that the population m 
1820 was 1 89 times that m 1720 and in 1930 it was 
4 51 tunes that of 1720 Two centuries ago tho 
population everywhere was sparse except m the 
Rhine valley, central Germany, the English plain 
and the Po basin The regulating factor of chief 
import was then soil fertility, but the black sod urea 
of southern Russia was almost empty By 1820, 
the ranges between maximum and minimum densities 
were small, but industrialised areas were boginnmg 
to show marked increases The peopling of the 
black earth region was beginning By 1930 inc<{ualitioB 
in density were very mMked owing to industriabsm, 
and in Russia the ‘centre of gravity’ of population 
had shifted south, A further estimate shows that 
m 1720 the ‘centre of gravity’ of Europe’s population 
was about 45 miles oast of Munich, in 1820 it was 
14 miles east of Passau and in 1930 it had moved 
to 30 miles north of Vienna In other words, it 
has shown a steady tendency to move east, thus 
decreasing the percentage of the whole population 
that inhabits western Europe The total shift m 
two centuries is 124 miles. 

Life-Hatory of Euphausia krohnu. Miss Winifred E. 
Frost has de^nbed the occurrence and development 
of Euphausia krohnii off the south-west coast of 
Ireland (Proc. Ray. Irish Acad.. 42, (B), No. 3. 1934). 
Already m a previous publication (1932) she has 
considered the distribution of the larvw of MeganycH- 
phones norvegica and Nyctiphanes couchit, and the 
present paper is on the same lines Euphausia 
krohnu is one of the species of euphausuds most 
frequently taken in these waters, and the adults occur 
m large numbers It is interestmg that MisS Frost 
finds the same number of furcilia stages which 
occurred m Mr F 8, Russell’s material fVom the 
Mediterranean (Lebour, 1920) and only these, three 
m all. No mtermediate forms have ever been de- 
scnbeil, and this indioates tho probability of the 
‘jumping’ of several stages, which is appiarently not 
unusual in deep-sea species. Eight c^opia stages 
ore desenbed which gradually lead to the adult form 
This species is only found m waters of high salinity 
and IS a typical oceanic species. Its normal habitat 
for living and breeding is on, and westward of, the 
Atlantic Slope. All the present material, with one ex¬ 
ception, came from a depth of more than 100 fathoms, 
although some of the Meditenanean larvs were 
found in only 17 fathoms, ’They are always found m 
water of a fairly high temperature. Breeding appears 
to take place ahnost t^ughout the year, with 
varying seasonal mtensity. 

Effect of X-Rays on s Sex CcU of Tobscoo. In an 
investigation of the effects of X-rays in producing 
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mutations m Nicottana Tabacum var. purpurea, 
Goodspeed and Avery (J. Genetics, 29, No. 8) 
treated the megMpore mother colls to radiation at 
about the time of the reduction divisions The result¬ 
ing progeny showed a large series of variations. One 
of these was crossed with the control and the off¬ 
spring were bred through five generations In this 
way were obtamed from the descendants of a single 
X-rayed megaspore 14 derivative typos, 7 of wluch 
bred true These types differed from tho control m 
habit, form of loaf, flower and capsule, and in colour 
of leaf and flower, some of tho types being so marked 
that they would rank as varieties or even species 
Two types shown to bo due to different nines bore 
stigmatoid anthers, another had pointed capsules, 
while the leaves ranged from broadly ovate to elliptic 
and tho flower colour from oannuie to rose and 
orange-red Cytogenetic analysis showed that at 
least five of the 24 haploid chromosomes had been 
altered Chromosome fragmentations had occurred, 
leadmg to homozygous duplications and deficiencies, 
as well as translocations and gene mutations. Prob¬ 
ably plants which are homozygous for a chromosome 
deficiency can survive because the tobacco is a 
polyploid siiecies. 

Sderotinia Rot of Patwa in India. Patwa (Hibiscua 
soManffa) is a fibre crop grown fairly extensively 
round the Pusa district of Bihar, India It is sown 
with the monsoon ram m July, and is usually har¬ 
vested for fibre in late October. A few plants to 
provide seed, however, are loft untd the end of 
February The appearance of a destructive disease 
in December and January is therefore a serious 
menace to the contmued propagation of the crop. 
Dr B B Mimdkur has studied this disease (Indian J. 
Agne Science, 4, Part 4, 768-778, August 1934). The 
fungus attacks the flowering stem, causmg brown 
patches or cankers to appear on the surface. Black 
sclerotia may also appear, and frequently are found 
m the seed l^lls They ore about the size of Patwa 
seeds, but are easily distinguished by their colour. 
The causal fungus has been identified as Sderotinia 
sclerotiorum (Lib.), do Bory Ascospores are produced 
from apothecia lying on the soil in November, and 
can infect unwound^, healthy plants. The optimiun 
temperature for growth is 22° C Hand separation of 
sclerotia from harvested seeds, combmed with deep 
ploughing to bury sclerotia which may he on the 
surface, are the control measures recommended. 

Advance of Glaciers. In a recent paper to the Royal 
Geographical Society (November 19) on “Threatening 
Glaciers”, Prof. K Mason reviewed the evidence 
available regarding the movement of glacier snouts 
m the Karakorams durmg the last twenty ydars. 
He believes that substantial advance of the snout 
follows a period of. degeneration or retreat, and that 
the rate of advance is controlled by topography. 
After the advance the snout tidres some time to. 
settle and if unenclosed is hable to spread. The 
variations in the dates of advance of various con- 
tiguous glaciers suggests that the advances cannot 
be due to climatio cycles. With some glaciers, poodle 
rapid advances occur. Prof. Mason thinks that these 
advances are due to accumulations of ice in the 
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vgathenng ground either by avalanohes, the advance 
of tributary glaciera or by normal snowfall. The 
Jwouniulatiort la slow, and the outflow may bo 
obstructed, but eventually the pressure becomes 
irresistible and the glacier advances In discussing 
what could be done to imtigate disasters due to ice 
advances and associated floods, Prof. Mason believes 
the best plan is* to study the intermittonoy of the 
glacier and so be able to predict its advance If 
the causes are of the nature he suggests, no doubt 
the advances and retreats are rhythmical. 

A Forgotten Indian Metsonte. In his presidential 
address to the Hyderabad Soionoe Association in 
July last, Mohammad A. R. Khan, principal of 
Osmania University College, Hyderabad, directs 
attention to a recorded fall of a meteorite whicli 
was omitted from C. A Silberrad’s “List of Indian 
Meteorites" (Min. Mag , 23, 290 ; 1932) The cir¬ 
cumstances of the fall referred to were recorded at 
the time by Jahangir in his memoirs, of winch 
several tran-slations are available Tlie meteorite foil 
m one of the vllleigeB of the Jalandhar district, 
Punjab, in 1621 (30 Fawardm, A.H 1030) and was 
brought to the Emperor Jahangir, who orderetl a 
sword, a dagger and a knife to be made out of it 
The sword-maker found that the meteorite broke to 
pieces under the hammer, whereupon he was told to 
mix it with some other iron. This he did, using 3 
parts of meteorite to 1 of 'common iron’, and made 
two sword blades, a knife and a dagger, and brought 
them to Jahdngtr, who found they out splendidly 
The fact that the swords had been made was known 
to James Sowerby, who, m 1820, published m the 
PhUo»ophxoal Magazine an account of a sword which 
he had made in 1814 for AJesoniler, Emperor of 
Russia, out of a piece of the Cape of Oood Hope 
meteoric iron. In this mstanco, the blade was made 
from the meteorite without any admixture of other 
metal. It has been suggested by H. Blochmann that 
the Jalandhar meteorite was a stony iron or siderolite, 
and not a true meteoric iron, smoe it broke to pieces 
under the hammer. Its weight is given as 160 tolas 
(about 2 kgm.). Mr, Khan has published his address 
m an abridged form hopmg to mduoe some of his 
readers to inquire as to the present whereabouts of 
the swords ra^e from this meteorite. In an appendix 
he has collected published accounts of a recently 
recorded fall of meteoric Iron at Bahjoi, south of 
Moradabad, Umted Provinces, on the night of July 
23, 1984. One piece, the only one so far recovered, 
weighs nearly 23 lb, 

Infra-Red Spectrum of Iron. The production of 
photogra{diio plates sensitive to infra-red light has 
been of great value in the study of this part of the 
spectra of both laboratory and other sources. It has 
also, however, emphasised the need for aoeuxate wave¬ 
lengths which eux be used as a oompariaon in this 
region. The iron mc is a very convenient source 
3f comparison speotra fbr most types of work, but 
bhe wave-lengths in the inft»-red have not been 
wtisfliotorily studied. This has now been remedied 
Py Prof. H. Dingle (Mon. Not. R.A.8., 94, 866) 
who has measured the wave-lengttis of 68 linos 
between 8838 A. and 10319 A. The photographs 
were obtained in the AM* order of a 10-ft. Concave 
^ting, the oteri^ppmg second and third orders 
being used aa con^iMiKwia for detmnining ware- 
Tha reaulte am not proposed as ultimate 


standards, but are probably correct to withm 0 01- 
0 02 A , and should be found of groat value to those 
mfra-rod mvostigstions. 


Liquefaction of Hebum. The hcjuefaction of helium, 
using the Joule-Thomson cooling effect, is ordinarily 
a costly process retjuiring large quantities of liquid 
hydrogen for pre-oooluig P. Kapitza (Proc Roy. 
Soc , Nov. 1, 1934) has succeodoti m liquefying helium 
by adiabatic expansion, the expanding gas being 
made to do external work on a mov mg piston The 
difficulty of lubricating a piston working at very low 
temperatures is surmounted by making the jiiston 
fit its cylinder fairly loosely Tlie loss of helium past 
the piston is reduced by making the expansion stroke 
very quickly, and the work is done against hydraulic 
pressure The temperature is retluced m this ongme 
to 10'’ K and the gas is finally hqiiohod by expansion 
through a nozilc, usmg the Joule-Thomson effect 
Liquid air only is used for pre-cooling and when the 
apparatus is working, 2 litres of liquid liehum are 
produced per hour, with e consumption of 3 litres ol 
liquid air (see also Natuke, 133, 708, 1934) This 
apjiaratUB marks a very important advance m the 
technique of low temperatures 

Active Chlonne. Various workers have found that 
an abnormally active form of chlorine is produced 
by an eleotno discharge m the gas E. J. B WiUey 
and S O Foord (Proc. Roy Soc , A, Nov, 16) have 
repeated and extended this work under more carefully 
defined conditions. No pressure charge was observed 
when an enclosed mass of chlonne was subjected to 
the silent electric discharge m an ozoniser, and no 
8i>eoial optical absorption could be detected m the 
treated gas. The chemical renotivitv was tested m 
several different ways, A marked increase in the 
reaction with water was observed when the chlonne 
was activated by a silent or spark discharge. The 
ohlormation of benzene, both substitutional Wid 
additional, was used in much of the work as an index 
reaction It was found that the activity was not 
produced without the presence of a small quantity 
of impunty, possibly a trace of water or hydrogen 
chloride. The experiments on this pomt were 
moonclusive, but it was thought that the reactivity 
IS genuinely due to chlonne and not to a reactive 
impurity. 

New Methods in Stereodiemistry. The punfioation of 
crude d- or i-bomeol, obtauied directly from natural 
sources or by reduemg d- or I-camphor, usually falls 
mto two stages: (o) the separation of bomeol from 
isobomeol, and (6) the stereochemical punfioation of 
the reeultmg bomeol. J. Clark and J. Bead (J. Ohem. 
Soc., 1773 1 1934) now show that crude d- and I- 
bomeol may be effectively purified by a species of 
auto-catalytic process Thus, a specimen of com¬ 
mercial d-bomeol was converted mto impure d- 
borpylaoetio acid; the impuro d-bomyl d-bomoxy- 
acetate obtained by esterifying this aoid with some 
of the original d-bomeol yiwded stereoohemioally 
pure d-bomyl d-bomoxyao^ate when fractionally 
orystalhsed ; and upon hydrolysis this ether-ester 
yielded pure d-bomeol and pure d-bomoxyaoetio acid 
In a similar way, pure 1-bomeol and pure 1-bomoxy- 
aoetio aoid ware prepared from a specimen of com- 
meioial {-bomeol. method permits also of the 
preparation of stweoohemlcaUy pure {-camphor from 
oomm^ial {-bomeol. 




40 


NATURE January 5, 1935 


Physical Soaety's Exhibition of Scientific Instruments and Apparatus 


T he Physical Society’s twenty-fifth annual 
Exhibition of Scientific Instruments and Ap¬ 
paratus -was held at the Imperial College of Science 
and Technology on January 1-3 It is mteresting 
to recall tliat the first exhibition organised by the 
Society was held m the same College in lOOS, and, 
except for the War period, it has been an annual 
event of outstanding importance in the scientific 
world Perhaps it is not too much to say that it 
provides the regular milestones for British scientific 
instrument manufacturers, much m the same way 
that the annual motor show does for the automobile 
industry. 

In 1920 the Optical Society joined the Physical 
Society of Ixmdon at these exhibitions, and m 1932 
these two bodies araalgamatod under the title of 
“The Physical Society”. The first exhibition was 
open for one ovomng only and there were 17 ex¬ 
hibitors, nearly all of whom are numboreil among 
the 110 organisations that took part m this year’s 
exhibition In 1920 the Research and Experimental 
Section was added , it was divided into three groups 
The first, Group A, was mtendeil to show “typical 
results of recent physical research of general mterost 
and examples of new and improved laboratory 
methods” , the second. Group B, was to include 
“little known and effective locture exjjorunonts of 
interest to teachers of physics” , while the third. 
Group C, was to provide an “opportunity for demon- 
stratmg repetitions of famous historical experiments 
in physics”. This last group was discontmueil m 1931 
Largely at the instigation of the exhibitors them¬ 
selves m general meeting, an annual competition in 
craftsmanship and draughtsmanship for appronticoe 
and learners employed by exhibiting firms is now 
organised m connexion with each exhibition, and 
money prizes to the value of over £40, as well as 
certificates of honourable mention, are awarded each 
year The work submitted is exlubited m a special 
section Mr R W Paul, who has done so much to 
establish those competitions, writing m the February 
1934 issue of the Journal of ScierUtfio InstrumenUi, 
says . “At present the prmoipals of some of our 
leading concerns appiear to take no aotivcf steps to 
encourage their apprentices to compete in the 
Craftsmanship Competition, so that the interest 
taken in the workshops vanes greatly. Obviously 
the provision of facihties for executing the simple 
job which suflioos to show an apprentice’s skill m- 
vnlves some altruism on the port of a firm for the 
benefit of the industry, but regard should be had to 
the beneficial effect on the workers of the spmt of 
emulation aroused and the good effect on the morale 
of the shops The stimulus given by the competition 
to candidates is known m many cases to liave hatl a 
beneficial effect on their careers. Further, it is 
believed the competition does somethmg to raise the 
international status of our instrument troiio ” 

The problem of providing the ever-mcreosing 
accommodation and supplies of electrical power 
necessary is one which, for the past few years, has 
taxed the mgenuity of those responsible. But with 
the valuable help of the College authorities and the 
oo-operation of the exlubitors, it has been possible 
to arrange matters satisfactorily, although perhaps 
not ideally It must be remembered, however, that 
the Society receives the great privilege of free accom¬ 


modation m the College, often at considerable inoon- 
venienco to the academic and research staffs No 
charge is mode to exhibitors for their stands, who 
only participate at the invitation of the Society, and 
it 18 this feature among others which makes these 
exhibitions so different from the ordmary trade 
exhibitions Another noteworthy feature is that, in 
a very large number of mstances, the directors and^ 
leodmg technical experts of the firms exlubiting are 
in attendance on the stands, so that competent repbes 
are received to those higlily technical questions 
which those genuinely mterested must of necessity 
ask 

The catalogue is now issued about a fortnight 
before the exhibition opens, and it is valuable as a 
handbook to be kept on the desk until the next issue 
appears Most exhibitors give a brief description of 
the prmciples underlying the action of the instru¬ 
ments and it IS this that renders the catalogue so 
helpful A limited number of copies is still available 
and may bo obtained from the office of the Society 
at the Institute of Physics, 1 Lowther Gardens, 
South Kensington, SWT (1« post free) 

The Committee of the Society responsible for the 
organisation of these exhibitions strongly endorses 
the view of the Institute of Physios that it is desirable 
that firms and research organisations taking part m 
exhibitions organised by scientific societies should 
mcltide the names of individuals associated with each 
of the exhibits. The entries m the catalogue for the 
past few years have displayed a desirable improve¬ 
ment m this respect, and credit is usually given to 
the designer and others responsible for the develop¬ 
ment of the various individual exhibits 

Among the devices m the trade section this year 
were many examples of recent developments and 
improvements in electrical indicating instruments, 
galvanometers, radio mstruments, relays, pyro¬ 
meters, thermostats, humidity meosurmg apparatus, 
meteorological instruments, miorosoopos, projection 
and cinema apparatus, m addition to recorders, 
controllers and motors for numerous purpose*. 
Representative collections of new technical books and 
journals were also shown. The recent rapid develop¬ 
ment of acoustics was represented by several exhibits, 
and the number of now illumination meters and 
applications of rectifiers which were shown was 
worthy of note In the limited space available here 
it IS impossible to mention individual exhibits shown 
m the trade section, so many of which appeared to 
bo of special mtorest and importance. Di^nptions 
of the exhibits may be found in the varmus trade 
journals, m the Catalogue of the exhibitiiM, and m 
the February issue of the Journal of Setenttfle Inttru- 
menu, which is devoted e€Ksh year to aeooCints of the 
most important now devices shown in the vanoua 
sections ; summanes of the discourses will also be 
mcluded m that isaue of the Journal, We must be 
content here with brief reference to a few typical 
exhibits, which are mentioned for no other reason 
than to mdicate the wide variety of instruments an4 
apparatus shown. These are : an apparatus intended 
for the detection of cracks in iron or steel by local 
mametisation ; a device for determmmg the ripeness 
of fresh tomato juice; an eleotnoal instrument for 
determinmg whether huntmg by scent on any par¬ 
ticular day is likely to be satisfactory; a special red 
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light without heat for stimulating plant growth, 
and, of oourae, numerous examples of more ordmary 
instruments m new and unproved designs 

The Research and Experimental Section provides 
always a fascmatmg display of the research physicists’ 
work before it reaches the commercial production 
stage Thirty-one of the research laboratories 
attached to Government departments, research 
associations, universities and manufacturmg hrms 
exhibited, Many of the devices shown had boon 
developed for tostmg the properties and behaviour 
of a wide variety of materials under tlie differmg 
conditions met with in practice, whdst several others 
were conoemod with applications of cathode ray 
tubes and electron cameras to all manner of problems 
One exhibit was staged to demonstrate the pos¬ 
sibilities of ortlonug a number of different materials 
to match a given colour by quotmg a standard name, 
number or code word, and another was designed for 
the routme measurement of the ooloiur values of 
fabric and similar surfaces viewed by diffusely 
reflected light. Developments m tho method of 
controlhng the speed of small eleetno and mechanical 
motions by means of light tuning forks formed tho 
subject of emother exhibit Others were, a galvano¬ 
meter which IS said to bo immune from mei'hanical 
disturbance of the zero, despite violent pitching and 
rolling of the typo mot with m marine work, and a 
high speed motion picture tuning system and camera 
which is said to take as many as 2,600 pictures a 
second 

Radio and telephony formed tho subject of several 


important exliibits in the Research Section, and 
among these mention may be mode of a standard 
receiver for tho measurement of rcujio interference, a 
map of England and southern Sootland showing tho 
electnoai resistivity of the earth, and an 'urtiticial 
mouth' for tostmg telephones 

Tho growmg use of discharge tubes for illumina¬ 
tion purposes has led to the development of various 
devices for studying thoir behaviour, and some of 
those were exhibitetl Another illumination device 
shown was a gas burner for producing an iiitennittent 
flame or light 

On each evemng of tho exliibition a discourse was 
delivered. The first was entitled “Tho Architecture 
of Molecules” m which Dr 13 Wheeler Robinson 
gave an account of recent X ray investigations of 
molecular structure made at tho Davy-Earaday 
Laboratory and elsewhere, tho second was delivered 
by Dr C V Drysdalo on “Tho Problem of Ether 
Drift”, a subject which readers ol Nature will 
know he has recently taken up with cliaracteristio 
zeal , and on the third day, when the public is 
admitted to the Exlubition, the Astronomer Royal 
sjioke on “Giant Telescopes”. 

Tho attendance at this year’s Exhibition is not 
yet known, but m tho past two jears it has wanted 
but a few hundreds to bo ten thousand. Tho Society 
iH justly proud of tho record of service it has rendered 
for so long to all those concerned with mstriunents, 
to the instrument mdustry in Great Britain, and to 
the public 


Biochenustry of Marine Phytoplankton 


A SERIES of papers on “Observations on the 
ITatty Constituents of Marme Plankton” 
(J, Exp Bwl., 11, 173-197. 198-202, 203-209 , 1934) 
sheds considerable hght on the content of fat and 
vitamins A and D in plankton, on which all marine 
animal hfe is dependent dirootly or indirectly for 
existence. 

In Part 1, on the “Biology of the Plankton” by 
E. R. Gunther, m order to convey a more precise 
idea of the relative importance of each species, an 
attempt is made to translate by means of suitable 
measurements the figures representing the numbers 
of a species present in a given quantity of plankton 
mto figures representmg the volume occupied by that 
speoies. The oil content of May phytoplankton from 
neM the Isle of Man was about 8 -9 per cent on the 
dry weight, and it is suggested that the oil content 
may vary with the species and fluctuate durmg tho 
lifo-history. The oil content of July zooplankton 
varied between 16 and 19*3 per cent. In plankton 
giving a high oil yield, Calanus ftnmarchxcue was very 
promment. 

In Part 2, on the “General Character of the 

S lahkton Oils”, O. Collin, J, 0. Drummond, T P. 
Klditob and E. R. Gunther diow that the fatty 


acid fraction of the zooi>lankton oils resembled 
that from fish hver oils In the non-sapoiuhable 
fraction they demonstrated the presence of chol¬ 
esterol, cetyl and eioosoneyl alcohols, a hydro¬ 
carbon suggestivo of squalene and possibly batyl 
alcohol. 

In Part 3, on “The Vitamin A and D Content of 
Oils derived from Plankton ’, J C. Drummond and 
E R. Gimther describe tho results of an exammation 
of the oils by feedmg teste, with antimony trichloride 
and spectroscopically Tliey show that tlio phyto¬ 
plankton oil is more potent them tho zooplankton 
ud in its growth-promoting action, and this is 
correlated with a greater nolmess m hpoohrome 
pigments related to carotene Vitamm A as such is 
appiarently absent from both phytoplankton and 
zooplemkton. In testmg for vitamm D, the degree 
of healing was determined both by histological (Ime 
test) and by X-ray examinations In daily doses of 
60 mgm., phytoplemkton oil showed no antirachitic 
activity but zooplankton showed slight activity. It 
IS suggested that the small amount of vitamui D 
present m the animals results from tlieir irradiation 
while in surface waters rather than from a prolonged 
diet of phytoplankton. 


Buildup in Earthquake Countries 


W E have received from Dr C. E. Adams, 
Dommion astronomer and seismologist in New 
Zealand, several papers by Mr. B. W. de Montalk 
In theoe, the author, who w an arohiteot, describes 
a foundation, oaUed the ‘Salvus’ foundation, that be 
has devised in order to lessen the efieots of destructive 


earthquakes It consists of a platform fixed to the 
ground. This is made of rei^orced concrete, the 
under side of which may be strengthened, if necessary 
Round the edge of the platform rises a nm of the 
same material, which contains a layer of clean fine 
shingle, 4-11 in, in depth according to the weight 
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of the building. On this reBU a slab, also of reinforced 
concrete, the foundation proper of tho budding, a 
space of about 4 m. being left between the walla 
and the inner edge of tho rim 

When an earthquake occurs, the platform and 
shmglo move with the earth under the buddmg. 
which, not bemg fixed to the ground, tends to remain 
still. It is claimed that the ‘Salvus’ foundation not 
only saves the building from damage or destruction, 
but also lessens the risk ol fare during an earthquake 
and also the effects of wind pressure on tho biiildmg, 
while tho shingle itself provules an excellent damp- 
course The additional cost ranges from per cent 
for large oity buildings to 6 per cent for dwelling 
houses. 

It may bo recalled that, fifty years ago, Prof. 
MUne experimented with a similar foundation in 
Japan, and that, still earlier, lamp tables restmg on 
spheres had been used in Japanese lighthouses by 
Messrs Stevenson, the well-known kghthouse en¬ 
gineers* Milne’s budduig, 20 ft. x 14 ft., was made 
of wood and rested on four iron balls, 10 in. in dia¬ 
meter Those lay on saucer-shaped iron plates fixed 
on the heads of piles, and similar plates attached 
below tho building rested on the balls From the 
records of seismographs placed inside, it was seen 
that, with an earthipiake, there was a slow motion 
of the building to and fro, but tliat all the sudden 
motion or shock was destroyed Afterwards, ui order 
to increase the rolling friction, Milne lessened tho 
Biae of tho balls until each pier of tho buildmg rested 
on a handful of J in cast-iron shot The house then 
stood firmly during storms of wind and, -with the 
earthquake of Pobruary 12, 1884, it remained 

practically unmoved *. C. D. 


‘ NaTUB*. as, 213, Jiilv 2 , 222, July 9 
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Uiuvcrsity and Educational Intelligence 
Cambridue —'The Clerk Maxwell scholarship for 
original research in experimental physios and es¬ 
pecially in cleetrioity, magnetism and heat lias been 
awarded to H Carmichael, research student of 8t 
John’s College Tho value of the scholarship is £210 
a year for three years. 


The Royal Technical College, Glasgow, after four 
years of decreasing student enrolments, is able to 
report for the past year an increase, from 878 to OlO. 
in the number of its day students, and although there 
was a small further decrease m the number of evening 
students (to 2,486) tho aggregate number of hours of 
attendance shows on increase, and it is hoped that 
tho downward trend smoe 1920 has at lost been 
arrested There was a marked increase m the volume 
of advanced work Some indication of the exceptional 
range and standard of the evening classes is given by 
tho fact that 96 graduates of the Universities of 
Glasgow, Edinburgh, Aberdeen, St Andrews, Cam¬ 
bridge, London, L^ls, Sheffield, Belfast, Allediabad, 
Calcutta, Dacca, Madras, Rangoon and Kyoto were 
enrolled The Research Jourrwl inaugurated by the 
College ten years ago has published, in all, 167 
original contributions by the staff and senior students, 
ohiefiy in the fields of chemistry (48), mecluuuoal 
engineenng (41), natural philosophy (26), metallurgy 
(16), bacteriology (14) and electrical engineermg (11) 


Saence News a Century Ago 
Airy receives the Lalandc Medal 

The Lalande Medal of the Pans Academy of 
Sciences, founded in 1802 by tho famous French 
astronomer Jerome de Lalande (1732-1807), was for 
some tune the blue-riband of tho astronomical world. 
In his “Autobiography”, Airy recorded that in 
November 1834 “tho Lalande Medal was awarded to 
mo by the French Institut, and Mr Pentland con¬ 
veyed it to me in December” The following year he, 
recorded, “On Jan 9th 1836 I was elected corre¬ 
spondent of the French Acailemy , and on Jan. 28th 
Mr Pentland sent me £12 6a , the balance of the 
proceeds of the Lalande Menial Fund" 

The Gallery of Practical Saence 

An ail vert women t in tho Times of January 9, 1836, 
ran as iollows “Gallery of Practical Science, 
Adelaide-street and Lowther-arcaile, Straml.—^The 
Grand Exhibition is re-opened to the public daily, 
at 10 o’clock—Steam-engine and carnages travelling 
on a Rail-road—Clifton Suspension Bridge—Magnets 
of extraordinary power, producing brilliant light and 
electric phenomena-—Stonm Gun dischargmg 20 balls 
in a second—Beautiful Illustrations m Optics—Steam 
Boat Models moving in water—Pamting—Statuary— 
Music and many entertamirig Novelties, includmg el* 
splendid Microscope Admission to the whole Is ” 

Sir Felix Booth made a Baronet 

On January 10, 1836, the Mechanics' Magazine 
said “His Majesty has recently conferred a 
baronetcy on ‘Felix Booth Esq, of Eoydon Hall, ip 
the ouunty of Essex’, avowedly for his public spirited 
conduct m fattuig out at his own expense the exx>edi- 
tion to the PoW regions under the oomniand of 
Captain Ross Sir Fehx Booth served tho office of 
sheriff of London a few years ago, but on that occasion 
escaped the honour of knighthood, so often infiictod 
on the holders of that dignity, on some such important 
occasion as the brmging up of a loyal address It is 
believed that the present is the first instance of a 
civic baronetcy having been bestowed for servioes m 
the c-aiise of science Captain Ross has also been 
knighted and received permission to wear the insignia 
of his numerous foreign orders m England ” Sir Fehx 
Booth was bom in 1776 and died m 1860 Boothia 
Felix was named after hun by Capt, Ross. 

American Ice sent to India 

In 1834^ the American sailing ship Tuscany oamed 
a cargo of loe from North America to India, and on 
Januaiy 10, 1836, the Mechanics' Magazine reoorded 
that the master of the vessel had been presented 
with a handsome silver vase bearing the inscription : 
“Preeented by Lord William Bentmck, governor- 
general and commonder-m-chief of India, to Mr 
Rogers, of Boston, in acknowledgement of the spirit 
and enterprise which projected and successfully 
executed the first attempt to import a cargo of 
American ice into Calcutta ” About 100 tons of lai' 
was conveyed in the Tueecm^ The selling price was 
6) cents per lb. and it was calculated that “the owners 
received 12,800 dollars upon an inveetmMit which 
including the cost of all the extra preoautwns for 
preserving the ice, did not sxc4Md 600 doUars". 
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Soaeties and Academies 

Pabis 

Academy of Sciences, December 3 (C R , 199, 1261- 
1344) L Lkoobnu . The abacua of Rateaii The 
graphical method proposed by Bateau m 1897 for 
steam consumption m a steam engmo is known by 
experience to give results not more than two or 
tliree parts m a thousand in error. The author shows 
that the Mjuations on which this graph is foimded 
are mathematically mcompatible and discusses the 
reasons why, m spite of this fact, the results are so 
nearly correct Julien Costantin and Emile 
MrfcoB The preservation in a cellar of potato tubers 
m the Moroccan Atlas and its effects (Iabkiel 
UERTRANn and Viroil (Ihitbscit The elementary 
composition of some cultivated plants Analyses of 
five cultivated plants are given, special attention 
being given to the correct determuiation of the 
oxygon Possible errors in the results of other workers 
in the same held are discussed Abmand i>e (Jramont 
and DAtfiBL B^retsski The velocity of propagation 
of sound in quart* The velocity of propagation of 
an ultra-sound wave along an electric axis is a 
function of the orientation of the bar. The extreme 
values differ by 22 fier cent AndrA Mabohaud 
Continuous fields of convex serai-eones and their 
integrals E O Barbillon Radii of curvature of 
rtiighor order attached to an analytical function 
Jeam Leray . The problems of < oriformal repre¬ 
sentation of Helmholtz the theory of wakes and 
prows (of ships) — Henri Cartan The problems of 
Pomcar6 and of Cousm for functions of several 
complex variables G Dedebant, Ph Schere- 
SCHEWSKY and Ph WsHRii: A class of natural 
inovoments of viscous fluids, characterised by a 
mmimum of power dissipated The case of the sun 
J Chalom The reaction pump Jean Villky . 
The isotropy of the pressure in fluids submitted to 
very high accelerations Raymond Trbmblot The 
applications of the hohometer to astronomical photo¬ 
metry The instrument described gives an accuracy 
of the order of one per cent, and requires less time 
than the usual method. JAcqoKs SOLOMON . The 
experimental determination of electronic densities 
Max Bobn and L^iopold Inekld . The iinnciples 
of the now quantic electrodynamics. Schmitt . The 
determmations of the vapour pressures of hydro¬ 
carbons The author usee a static method with 
special precautions for elimmatmg gases from the 
liquid and from the glass surfaces. Rights are given 
for benzene, n-bexane, methyloyolopentane and 
toluene. Theodore Ionksou and Constantin 
Mihul : The structure of the ionised layer of the 
atmosphere (ionosphere). The analysis of the results 
of oxpenmonts on lomsed gases mdicates that there 
IS no thermal equilibrium between the electrons and 
the molecules, and hence the velocities are not dis¬ 
tributed acooi^uig to Maxwell's law. These results 
have been apphed to calculate the reflection of the 
electromagnetic waves m the upper regions of the 
atmosphere. It is concluded that the discontmuities 
observed experimentally are only apparent and that 
the true reflection levels vary oontmuously RenA 
StTBRisAY : The applications of a method of capillary 
analysis. Mladsn PakJ and Mllb. ValAhia Deutsch. 
The refractometno determination of the serio pro- 
W. SwiaroBLAwsKi and J. Saloewicz : A 
new determination of the eatenfloation constant in 
the gaseous phase oo-existmg with the liquid phase. 


The apparatus described, designed to ehmmate the 
error produced by the change caused in the com¬ 
position of the liquid phase by distillation, dotermmes 
the constant with a jiossiblo error of 3 jxt cent 
Pierre Dubois The oxidation of manganous sul¬ 
phate by hydrogen peroxide m an alkaline medium 
M and Mmh. Euouakd Calvet : The variations of 
the velocity constant of saponification by soila of 
aimdes ui saturated solution RenA jAuquEMAiN : 
Some bitortiary diols derived from diaoetone alcohol 
(2-metliyl-2 pentanol-4-dione) Henri Wuyts A 
functional exchange between magnesium oompounds 
and a-bromocamphor Gabriel Lucas The age of 
the strata of Sidi el Abed (Department of Oran) 
Robert Lakkittk The facies of the Aptian, the 
Albian and the Tiironian m Aiiriis (Algeria) Jean 
(juvnu-iER The Kurkuratufe m the Lybiaii desert 
and their position Raymond Charonnat and Mlle. 
Simone Roche . Eluorme m trench mmeral waters. 
A modification of J H. de Boer’s colorimetric method 
has been used The examination of 160 mineral 
waters leads to some modihcation of the conclusions 
of Gautier and Clausmann. jAcquES Duclaux . 
The transparency of the air to Wood’s light A 
simultaneous measurement of the transparency and 
proportion of ozone m the atmosphere would give 
information of interest concommg the general move¬ 
ments of the atmosphere, E RoTH^andF Stoeckel- 
The radioactivity of the geological strata of the 
Rhine valley EuoiiNB Chabanibr , The pH limit 
of growth of plants in the steppe regions Robert 
Bonnet and Raymond jAcquoT The miluonce of 
antioxygens, of methylene blue euid of nitrophenol 
on the growth, the composition and the energy yield 
of Stengniatocyatta ntgra Louis Bbroeb Sym¬ 
pathicotropic cells and Cells of the internal theca 
m the human fietal ovary. Ph, Joyet-Laveronk . 
The factors of cellular multiplication A discussion 
of the possible relation of vitamm A and glutathione 
m cell division. Mllb. Gilberte Mourot The 
synthesis of creatiinc substances (creatinine and 
creatine) in the course of protein inanition 

Lenin OR in 

Academy of Sciences (C’ R , 3, No 7) V. Good 
LADZE . On tile theory of retardmg potentials. A 
(hiLDKAMMEB . On tile mechanism of viscosity in 
fluids V. Ioffe : The Kerr effect m solutions. A, 
Banov and N. Philkzhajeva : The fluorescence of 
vapours of ethylumine. V Shabonov . A now 
method of measuring the liaziness of the atmosphere 
and viBibdity Prmciples of a new instrument are 
described N Mklanchohn . The pleochroism of 
minerals in an ultra-violet spectrum Ninety-five 
different minerals have been exonunod and consider¬ 
able pleochroism has been found only in some 
tourmalines G Uambubcbv . The use of mechanical 
filtera in iq^lied seismometry Theoretical considera¬ 
tions on which mechanical filters for high-frequency 
waves can be based A Dinzbs and A f^osr 
The mechanism of the thermal decomposition of 
hydrocarbons. Kinetics of the decomposition of 
ethane and of propane are discussed. C Ioffe and 
A. Srakina • The influence of water vapour on the 
velocity of the reactions in the charge of a glass 
furnace. The presence of water vapour, under 
pressure, aeoelerates the reactions between the com¬ 
ponents of the charge. A Guhl and R Dozobokva 
A oontribution to t^e knowledge of sex determina¬ 
tion m Hymenoptera. Two raorphologioally different 
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types of sox chromosomes have been found m 
Pteromales puparum and this supports Whiting’s 
hyjKithesis of sex determination m Hymenoptera. 
L Dobbunov . Problem of the relation of plants 
to the concentration of nitrogen m the nutrient 
solution Not only different spooios but also different 
varieties of the same species respond m a different 
way to the variation in the concentration of nitrogen 
in solution. I. Vasiuev • On factors of yarovisation 
of wmter varieties The method of Lysenko is not 
the only and not the best one by which winter 
varieties of wheat can be made to mature in the 
same year The possibilities for accomplishing this 
aro much more varied V Cebi.inu luid A Chkpi- 
KOVA On the tyjies of the yarovisation process (2) 
It appears that the yarovisation stage is a graihial 
process of the formation of new fjuahtios with the 
aocumulation of quantitative changes, rather than 
an immediate accession of new properties E 
SOTWIKOV . Production of citric acid by the fungus 
AapcrgtUua niger (3) I. Kozhanchikov Water 
balance of the pupts of Agrotts and Eph««Ha as 
a reaction to the humidity of the environment 


Forthcoming Events 

[Meetxngt marked wUh an aeteruk are open to the pMvs ] 
Sunday, January 6 

Bkitish Museum (Natubal History), at 3 and 4 30 — 
Capt Guy Dollman “British Mammals” * 

Monday, January 7 

.Society of Cmemicau Industry (London Section), at 
8—(at the Chemical Society, Burlmgton House, Tnn- 
don, Wl)—Prof T P Hilditeh “The Pats: New 
Lines in an Old Chapter of Organic Chemistry” (Jubilee 
Memorial Lecture) 

Rovai. Grooraphicai, Society, at 8.30—A M. 

Champion “TelekTs Volcano” 

Thursday, January 10 

Institution of Kleotbicai, Enoineers, at 0 —A Monk- 
houso “Electrical Dovolopments in the U 8 8 R.” 

Royal Emfibb Society (Education Circle), at 8 — 
Discussion on “The Background of Education in 
Papua”, to bo opened by the Hon R L. Turner. 


Melbourne 

Royal Soaety of Victoria, October 11 O. W. Leeper : 
Manganese deficiency of cereals . plot expenmonts 
and a now hypothesis Experiments on an over- 
limed soil showed that MnSOj applied with the seed 
was beneficial, but sulphur m amounts sufficient to 
brmg the pH below 6 7 gave the best yields of wheat 
gram Healthy alkalme soils differ from deficient 
soils m oontammg large reserves of ‘active MnO,’ 
which are soluble m a 0 2 per cent solution of quinol 
m normal ammonium acetate at pH 7 0. This active 
MaO| 18 directly available to plants, whother m the 
colloidal state or by reduction at the root-soil mter- 
face (see NATimE, Dec 22, p 972) Jean Philltpson . 
Some alga) of Victorian soils. Tlurty-four species 
of algsB have been identified from the Victorian 
soda, moluding nine Myxophyoe®, eighteen Chloro- 
phyoeiB, five Heterokontffl and two Diatoms Tins 
mchides five new species and two new varieties. 
W. J Harris and D. E. Thomas . Victorian grapto- 
htes (n.s ) (3) A descriptive paper deaiuig mainly 
with Upper Damwilian forms. W. J. Harris : The 
graptolite succession of Bendigo East, with suggested 
zonmg. Attention is concentrated on the beils east 
of the Whitelaw fault, and it is shown that there is 
a succession descendmg towards the east from this 
line. Tlie Uppermost Damwilian zone {D 1) is 
divided into two zones, (a) with Dvplograplua (T Meeo- 
graptue) decoratue. Hams and Thomas, and Didymo- 
graptua nodoeua, Harris, as zonal fossils ; and 
(6) with Dvplograptua {Olyptograptue) intemtiu, H. 
and T , and Dtdyinograpius compreeeue, H and T., 
the former being the higher The zones between 
that marked by the incoming in force of Dyplograptua 
(U 2) and of the Dicranograptidss are grouped as a 
Diplograpitta serins, and a suggestion is made for the 
grouping of lower zones occordmg to the chief 
features, of thoir gruptohte assemblages. Leo W. 
Staoh : Viotonan Lower Fhocene Bryozoa (I). 
Twenty-two species of Bryozoa are recorded from 
Macdonald’s locabty on Muddy Creek, one, Otumella 
grandtpora, bemg new. All except Arachnopuata 
term%nata. Waters, are recent forms, eight of which 
ore mitially recorded as fossils, the remamder ranging 
from the Lower Miocene to the present day. Six 
species of the Catenicolhdte are recorded, constituting 
the first record of this group m the Lower Pliocene. 


Mathematical Association, January 7-8 Annual 
meeting to be held at the Institute of Education, 
Southampton Row, W 0 1 

A W Siddons “The Food of the Gods” (Presiden¬ 
tial Address) 


Official Publications Received 

GSZlt BWTAIH A 

Report of the Committee appoloted by th. ....__, „ 

consider sod mske Recommendsllonii on the Tesching of Oeometrlesl 
Optica Pp v-t-se (London Physical Society ) 6t net 

University of Bristol Annual Report of C!ounoU to (kmrt, IB3S-S4 
Pp 48 (Uristol) 

Ust of Ucolo^oal Literature added to the Geological Soctety’i 
Ubran during the Year 1I»»S Compiled by the Library Staff (So. 
36J Pp Iv+i03 (London Oeologloal Society) 10s 

Tropical Dtseasee BuUetln Vol 31, Supplement Medical and 
Sanitary Reports from Brltbh Colonies, Protectorates and Dependen¬ 
cies for the Year 1032 Summarised by Dr U Harold Scott Pp. 
210 (London Bureau of Hygiene and Tropical DIacaaes ) 34 net. 

Amgueddfa Ocnedlaethol Cymru National Museum of Wales. 
Twenty-seventh Annual Report, 1833-34, presented by the CounoO 
to the (k)urt of OovomonoD the 20th October 1034 Pp 42 (Cardiff) 

Othxs Copryriis 

Memoirs of the Geological Survey of India PalaontologU Indlca, 
Now Sorias, Vol 21, Memoir No 2 Cambrian and Ordovlolan Fossils 
from Kashmir By Dr F R Ikiwper Reed Pp Vi-h»8-h2 plates. 
(CaloutU Oerdofloal Survey ) 2 8 rupees , 44 M 

Report of the Pint BotenUflo Expedition to Manclioukuo under the 
LaadeiaUp of Shlgeyasu Tokunaga, June-October 1033 Section 1 
Natural %lcnae Research of the Fust Sdentlffo Bzi^Uon to Man- 
ohoukuo By Shlgeyasu Tokunaga 1^ 111-170-1-08 platea Section 4, 
Part 1 Plantas Novw Jeholenaea, 1. By Takencehln Nakai and 
Masao Kitagawa Pp Iv + 71-120 plates. Section 5, Part 1 • The Fresh 
Water Fbhea of Jehol By Tameso Mori Pp U-hOl+Sl plates 
(Tokyo Waaeda University ) 

Harvard Meteorological Studies published by the Blue Hill Meteoro- 
lofrioal Observatory of Harvard University No 2 Subsidence 
within the Atmosphere By Jerome Namlaa Pp 01-1-3 plates 
(Cambridge,'Mass Harvard Unlveralty Press.) 

School of Tropical Medicine, San Juan, Puerto Rico Report of the 
Diraotor for the Year ending June 1034 Pp. 07 (San Joan' Dnl- 
yeirity of Puerto Rico ) 

Canada Department of Mines Oeologlaal Survey. Memoir 173 
Slocan Mining <&inp. British Columbia By C B Caimes (No 2838.) 
Pp lv-t-187-i-13 putes 30 cents. Memoir 174 Surfhee DeposlU 
and Ground-water Supply of Winnipeg Map-area, Manitoba. By 
W A Johnston (No 2^) Pp v-hllO 23 cents (OtUwa King's 
Printer) 

Dominion of Canada Report of the Department of Mlow for ths 
Fiscal Year ending March 31, 1834 (No. 23M ) Pp. Ill '" 

King's Printer) U cents 


p. 111 + 44 (OtUwa ■ 
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MACMILLAN & CO„ LTD. 

ST. MARTIN'S STREET, LONDON, W.C.a 
Telephone Number: WHITEHALL 8831 
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Co-ordmatmg Agricultural Research 

O RGANISED agricultural research in Great 
Britain is ilcvcluping along linos similar to 
a modem industry The chief research centres 
confine their activities to one or a few aspects of 
agriculture, and m this respect may he compared 
to factory shops, in each of which the o)icratives 
concentrate on some particular stage of production 
and iisuallv know httle of the proci'ascs carried 
out in other shops This highly speciahsod type of 
organisation is one of the most economical that 
has yet been devised, but its success depends 
largely on the existence ot a central executive 
body, cajiable of ensuring the closest co-oporation 
and co-ordination lietween the different depart¬ 
ments In recent years, the neeii for an analogous 
executive body to co-ordinato agricultural research 
in Great Britain has bt'oorao increasingly apparent 
and has been accentuated by the present tendency 
to regard agricultural development as one of the 
most important jjarts of national pobey When 
Government not only subsidises agricultural re¬ 
search but also determines agricultural pohey, its 
obvious duty is to see that the money spent on 
research is used to the best advantage for the 
furtherance of its jiohcy 

In the other fields of applied science subsidised 
by national funds, co-ordination has for some 
time been effected tlirough the Medical Research 
Council and the Council for Scientific and Industnal 
Research In 1931, the framework of the scheme 
for the national supervision of subsidised research 
was completed by the establishment, by Royal 
Charter, of the Agricultural Research Council, 
which has just issued its first annual report* 

The chief duty of the Agricultural Research 
Council IB to give advice on research to the agri¬ 
cultural departments and to the Development 
Commission, and to make recommendations with 
regard to the administration of the subsidies 
granted by the Treasury, amounting in 1931 to 
about £390,000 The Council works in close col¬ 
laboration with the Medical Research Council and 
the Council for Scientific and Industrial Research, 
each of which must have at least one member on 
the Agricultural Research Council The work of the 
latter, however, is oomphoated by the fact that, 
when it came mto existence, there was already 
an extensive agricultural research organisation 


ry ('oundl for the Orgsnlaetlon and 1) 
Heport of the Agriiniltunl K 
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operating under the Development Commission and 
the Agricultural Departments of England and Scot¬ 
land. It 18 faced with the delicate task of adapting 
this organisation, initiated in 1911, to the economic 
and political conditions of the present time 

A danger winch the research worker may foresee 
in the creation of a co-ordinating body controlled 
by Government is that political influence's may bo 
introduced into the direction of agricultural re¬ 
search The Council’s ro^iort should allay all fears 
on this score, at least for the immediate future 
It has been written not only with exceptionally 
broad vision and a true appreciation of the present 
needs of agricultural research, but also in a most 
interesting and informative stjlo 

In the period covered by the report, the Council’s 
main achievement has lieen to make a general 
review of British agricultural research This has 
involved more than a hundred meetings of com¬ 
mittees and sub-committees, and frequent visits to 
twenty-two different research institutes In its 
future difficult task of co-ordination, which will 
demand the willuig co-oporation of all concerned, 
tlio first annual rc^port will Ixi of the utmost value 
not only to the Council but also to the directing 
bodies of institutes which may be called upon to 
modify their research programmes to fit the general 
scheme. The whole report forms a permanent and 
authontative record of the progress and achieve¬ 
ments of agricultural science up to 1933, and it 
illustrates in an exceptionally lucid manner the 
interconnexion of the different branches to form a 
single science 


Every section of the report appears to have been 
adequately treated, although more prommonoe is 
given to veterinary research than to any other 
subject, and eight special committees have been 
formed to advise on the study of the chief animal 
diseases This, however, is in acoordanoe with the 
policy of the Council to adapt the national research 
programme to the probable needs of agriculture 
in the immediate future The Council foresees a 
large uicrease in Bntain’s animal population as a 
result of recent legislation, and recommends that 
science should, so far as possible, forearm the 
farmer to cope with the inevitable spread of diseaw's 
—an essentially practical outlook which ma\ 
arouse mild criticism from non-veterinarians who 
still believe that the discovery of a truth is of 
greatcir significance than its economic value But 
agricultural research workers, though they may 
regret the gradual encroachment of bureancraev 
on the freedom of scientific investigation, have to 
recognise that they are pnmanly public servants 
whoso first duty is to perform their allotted tasks 
in the social machine A shght loss of freedom is 
compensated by a greater sense of security in 
what IS now formally acknowledged as a pro¬ 
fession 

The estabhshment of a national research council 
marks the beginning of a new epoch in the histon 
of British agncultural science, and so long as the 
Council interprets its functions in the maniicr 
indicated in its first report, both research workers 
and institutes are assureil of the fullest considera¬ 
tion compatible with a planned organisation 


Rev 

Population Prospects in the Umted States 
DyTUitnics of Papulatwn. Social and Biological 
Significance of Changing Birth Bates in the 
United Staiee By Frank Lonmer and Frederick 
Osborn Pp. xiii+4fll (New York The 
Macmillan Co , 1934 ) 16« net 

T his book consists of four parts, the first 
of which, entitled “Population Trends of 
American Groups”, discusses, in four chapters, 
first the trend of the national population, and then 
the throe aspects of differential fertihty, repre¬ 
sented by the contrast between town and country, 
by racial differentiation, and by differences of 
social class. The writers realise that population 
growth in the Umted States will slow down, cease 
and change to population declme in the absenoe 
of any abrupt change in the trend of the birth- 


c ws 

rate, or m the possibihty of attracting immigrant.^ 
They express a somewhat ostentatious mdifference 
to the economic effects of this population tendency, 
which has already doomed the economic prospects 
of thousands of once hopeful small communities , 
and has forced the Federal authorities to consider 
a policy of dehberato depopulation of part of the 
vast area "brought under cidtivation by the enter¬ 
prise of American farmers The authors state 
truly that the theory of optimum population is 
at present still in the stage of preliminary definition 
and olanfication, and add, somewhat vaguely, “It 
may be that a higher standard of living for mdi- 
viduals could be mamtamed in this country with 
a population very much greater or very much lees 
than 150 million,” without reference to the fact 
that personal hopes, enterprise and investment, in 
addition to municipal. State and Federal policy, 



January 12, 1935 


NATURE 


47 


have in the past all been dominated and directed 
by the oonhdent expectation that the resouroes of 
their territory were destined progressively to be 
more and more fully utilised 

On the other hand, the authors believe, and 
later produce ample evidence for their view, that 
the “large differentials in reproduction rates among 
]wpulation groups” in their country need far more 
critical attention than they have yet received, and 
determine to devote the rest of the book to the 
study of changes taking place within this popula¬ 
tion This 18 not, avowedly, to bo taken to mean 
that the authors iKinaidor eugenics more important 
than economics, but that they recognise that 
population changes may affect the composition 
anil standards of a people, wholly apart from any 
changes in their genetic quahties “Children tend 
to bo like their parents in part because they are 
usually brought up m an environment similar to 
that which has shaped the-r parents It is evident, 
therefore, that the differential increase or decrease 
of groups with varying social heritage may affect 
the proportion of different culture levels in our 
[•opulation, just as the differential increase or 
decrease of groups with varying biological heritage 
may affect heretlitary capacities The study of 
Ixith factors is important ” 

In the following chapter the authors demon¬ 
strate that, as in other countries, “there is at the 
present time a tremendous rural-urban ihfferential 
in reproductive tendency,” and quote Thompson 
and Whelpton on the current situation “If pro- 
sponty again permits a resumption of the move¬ 
ment of the surplus farm population to city jobs 
the present urban exodus may do little permanent 
harm If this should not occur, there is a danger 
of developing a large poverty-stricken population 
on the millions of acres of land which is sub- 
marginal for business tarmmg, but which will 
IK'rmit self-sustaining farming on a low standard 
ot living ” 

The authors consider “It is impossible to 
iletomune exactly, at the present time, the relative 
reproduction trends of whites and negroes ui the 
United States”, but evidently thmk there is no 
great difference They point to unusually high 
fertility for several minor racial groups, namely 
Mexican, Japanese, Chinese and American Indians 
They feel also that “there is httle interest m the 
reproduction rates of foreign groups during the 
first generation of American residence, from the 
long range standpoint, because foreign groups 
become native groups in the second generation” 

'The longest chapter in this part is naturally 
devoted to the large differences m fertihty between 
social groups, classified by occupation or by 
eoohomio status. They find that these differences 
in fertility among urban social classes have 


remained fairly constant dunng the last fifty 
years, although the absolute rates for all classes 
have declined considerably during this ponod 
They add, however, “It si-ems very likely that 
differentials in fertihty among social groups m the 
United ,States may become somewhat narrower in 
the course of the next fifty years ” This anticipa¬ 
tion seems not to be based on any Amenean data, 
but on the somewhat credulous acceptance of recent 
not very well substantiated statements concerning 
several European cities, ns to the vahdity of 
which it would 1 m) but prudent to reserve judgment 

The methods and attitude of the authors have 
been illustrated above from the first of the four 
parts into which the book is divided Part 11 
deals with the “Measurable Characteristics of 
Amenean Groups”, using, as before, regional racial 
and social sub-divisions Part III is devoted to 
the ‘Influence of Differential Reproduction on 
the Characteristics of the American Peojile” under 
the two heailings of its social significance and its 
biological significance , while Part lY discusses 
the causes and control of population trends 
Causes are divided mto physical and medical 
factors on one hand, and the economic and social 
factors on the other Under the possibilities of 
social control are disuissed numerous current 
movements of thought and political action, which 
may be believed, with more or less reason, to 
affect the situation 

In spite of the enormous field which the book 
IS thus designed to cover, it does not suffer from 
compression, but more frequently from prolixity 
and occasionally from rojHitition The laudable 
aim of restricting the conclusions to those which 
can be based on ascertained facts has, of course 
greatly hmited the field to be traversed As all 
who are familiar with the subject know, the 
material available for discussion would be still 
more greatly restneted had the authors required 
not merely that some objective data should lie 
available, but also that it should be sufficient to 
warrant statistically valid conclusions It is a 
sound canon of science that, when they are avail¬ 
able, well authenticated, and free from contradic¬ 
tions, direct observations must be preferred to all 
indirect inferences from other famts It is, however, 
a senous and rather widespread failing, particularly 
dangerous m the social sciences, to give such 
preference to findings based on data, while their 
consistency, accuracy, or relevance are open to 
serious question In any discussion of social 
causation we may find some asoertamed facts of 
compellmg authority, others which should not be 
neglected, and others which are entirely irrelevant 
Workers in the social sciences should remember 
that discussions of causation ^ even m the most 
exact sciences, invariably turn on the vahdity of 
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some rationally connected system of hypotheses, 
and never wholly on direct observations. It is, 
naturally, in the latter parts of this book that the 
lack of a theoretical background, such as the 
economists have possessed for more than a century, 
IS most severely felt This cnticism should not be 
taken as denying to the authors a great measure 
of success in an immensely arduous undertaking 
R A Fisher 

The Endocrine Principles 
Recent Advances in Endocrinology By Prof A T 
Cameron Pp viH 365 (London J and A 
Churchill, 1933 ) IS'. 

^ ^HE endocrine pnnciples are of interest from 
throe aspects, clmical, chemical and social, 
for there is often an attempt to ascribe differences 
of personality to their variations Recently it is 
on the chemical side that most progress has been 
made, many of the principles having boon isolated 
in pure crystalline form and even synthesised, so 
that it 18 possible to make the physiological study 
of the mechanism of their action with material of 
definite composition and stnioturo There is pro¬ 
gress too on the clinical side, though these asfiects 
are more a matter of controversy. Internal secre¬ 
tions are produced by the thyroid, parathyroid, 
pitmtary and adrenal glands, by the islet tissues 
of the pancreas, the mucous membrane of the 
intestine and the organs of reproduction From 
these there has boon isolated thyroxme, adrenaline, 
insulin and ®strm in crystalhne form, and there 
IS presumptive evidence for other compounds 
Prof Cameron gives six chapters to the well- 
established endocrine principles and one to the 
more presumptive ones, and devotes a final 
chapter to their interrelationships He sum¬ 
marises what is known regarding their chemistry, 
their method of action, their phjrsiology and their 
clinical behaviour. The book has an appeal, there¬ 
fore, to the medical, as well as to the biochemical, 
exiiert. Each chapter has rather full references to 
the hterature up to the end of 1932 and is appro¬ 
priately illustrated. 

Now that the structure of these compounds is 
known, it should be noted that they bear no rela¬ 
tion to one another, and it becomes important to 
ascertain some clue as to their utihty m meta¬ 
bolism This is still largely guesswork, but there 
seems to be a hmt of some general relation to 
oxidation phenomena 

The thyroid principle, for example, according 
to Plummer, exerts an influence on the oxidation 
prooeeding in all the cells of the body and thus 
produces its aotions • the behaviour suggests con¬ 
trol of specific reactions. Insulin brings about the 
disappearance of glucose from the blood ; it is 
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undecided whether it facilitates glycogen forma¬ 
tion or direct oxidation of glucose. Adrenaline 
likewise has an effect on the interconversion of 
glycogen and glucose Of the loss-known endo- 
ermes, secretin is the most mterestmg ' it appears, 
like msuhn, to be a protein, and acts to stimulate 
the outflow of pancreatic juice and bile Mellanby 
considers that it is carried with the bile salts to 
the general circulation 

The author devotes a final short chapter to endo¬ 
crine interrelationships, particularly those of the 
pituitary, which through one or other of the 
several principles it secretes controls (1) the thyroid 
and therefore the oxidative processes, (2) the 
adrenal cortex and thereby muscular oontraotihtj’ 

(3) the development of the gonads and hence the 
secondary sex organs and secondary sex characters, 

(4) fat metabolism to some degree, (6) the water 
exchanges of the body 

No additional words are required to emphasise 
the interest of the conception that crystalhsablt 
chemical substances of relatively simple com¬ 
position are able to control so many effects in 
the organism, and it is easy to see the many ways 
m which slight variations in their production can 
bo reflected. Further deductions from these facts 
soon take us outside the region of ascertained 
scientific facts and they ore wisely eschewed by 
the author 

When a selection has to be made from so large 
a quantity of matenal, it would not be difiScult 
to fimi faults of omission or over-emphasis, but it 
would bo unfair to cnticise the author for these 
when so much has been achieved in bnnging a 
difficult subject into focus for detailed study 
Prof Cameron’s book will be of definite help to 
all interested in this field 


A New Atomic Model 
The Sub-Atoms. an Interpretatum of Spectra in 
conformity with the Pnncipies of Mechanics By 
William Mayo Venable Pp viii-f 148. (Balti¬ 
more, Md The Wilhams and Wilkins Ck> . 
London • Bailli^re, Tindall and Cox, 1933 ) 9« 
■^HIS book describes an attempt to explain 
spectroscopic phenomena in terms of a model 
of the atom confonmng to Newtonian mechanics. 
The author assumes the existence of ‘sub-atoms’, 
each of which consists of an eUipsoidal or similarly 
shaped mass of positive eleotrieity, of charge e, 
on which rests a smaller negative electron (charge, 
— s). The linear dimenaions of the sub-atoms are 
inversely os their masses, and the atom of any 
element oemsists of that partioular stable associa¬ 
tion of sub-atoms which will explidn simultaneously 
its moss, atbmic volume and spectrum. For the 
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lightest eight elements these considerations give 
a imiquo structure, but more work is required on 
the heavier atoms. 

The production of spectra is most simply 
illustrated by the hghtest sub-atom, which is 
identical with the atom of hydrogen If the electron 
IS disturbed by an external stimulus it bounws, 
bke an india-rubber ball on the earth, with a 
frequency which varies continuously as the amph- 
tudo decreases This is accompanied by the 
radiation of a continuous spectrum, the hmiting 
frequency (for zero amphtude) of which is the 
Rydberg constant, R Similar bouncing of an 
electron in a molecule formed of two such atoms 
in line gives a contmuous spectrum with limiting 
frequency, i2/2', and the ‘difference-frequency’ 
between these two hmiting frequencies gives the 
first line of the Lyman senes Co-operation of 
more complicated molecules yields the other lines 
of the hydrogen sjiectrum By assuming equili¬ 
brium positions of the electron at different 
distances from the centre of the non-.sphoncal 
positive mass, the characteristics of the secondary 
spectrum arc similarly desenbod m terms of 
difference-frequencies The theory is extended to 
explain the spectra of the other light elements as 
well as X-ray spectra, and a few remarks on certain 
cosmic problems are addo<l 

The author shows great ingenuity in inter- 
pretmg the details of spectra, which he has taken 
the trouble to understand beforehand, and his idea 
IS not to bo ranked with certain fantastic alterna¬ 
tives to the quantum theory which have been 
suggested without knowledge of experimental facts 
It cannot, however, be considered—at least in its 
present form'—as a serious rival to the current 
interpretation of spectra It follows facts through¬ 
out, often at a considerable distance, and it 
appears to be devoid of suggestions for increasing 
our knowledge. Moreover, there are many facts 
(for example, the existence and spectrum char¬ 
acteristics of isotopes), well accounted for by the 
quantum theory, with which it is not obviously 
able to deal at all 

These defects would be considerably discounted 
if the theory were, as it claims to be, based entirely 
on Newtonian meohames, but the behaviour of 
the atoms and molecules m producing spectra by 
no means follows inevitably when Newtonian laws 
are applied to the assumed structures In the 
last resort the theory requires postulates as 
arbitrary as those of the quantum theory, so that 
a satisfactory comparison can be made only on 
heuristic grounds, where it is not likely to survive 
The author is, nevertheless, to bo commended for 
having produced a very interesting and suggestive 
hypothesis and for bb diligence in developmg it 
so far as he has done. 


Sacnce and Poetry 

I'he Poetical Works of Kenneth Knight Hallowes 
Vol. 1. 1896-1934 Pp xvi-f-212 f 2 plates. (Lon¬ 
don . Methuen and Co , Ltd , 1934 ) la Qd. net 
R HALLOWES m his recent book has 
raised agam an oft-disoussod question and 
given some interesting illustrations of its possible 
solution The question is how far can pcxitry 
express and keep pace with the discoveries ol 
science The illustrations are drawn from poems 
of Mr Hallowes himself, when on the Geological 
Survey of India in the years 1905-23 In speaking 
of those, it will be sufficient hero to point out that 
Mr Hallowes has at least three of the essentials 
for carrying out the work to which ho nghtly 
attaohos high importance Ho has an observant 
eye, a passionate love of Nature and a profound 
sense of one of the greatest truths which modern 
science has revealed, namely, that the earth and 
all that it contains are subject to incessant change, 
and that what we see, though the result of these 
changes, is often to the superficial glance quite 
different It is due to this apparently paradoxical 
transformation that Mr Hallowes owes some of 
his most tolling word-pictures, for example, 
“From rock once molUm fire blue speedwells 
bloom” Such pictures of transformation are, as 
wo might expect, frequent in the work of a man 
who from the starting point of geology sets out on 
the work of a poet of science 

How does science fare generally in the works of 
poets ? Our contemporary bards tend to deal, 
in short and rather emotional fragments, with 
the psychology of persons or stnking events. 
Such psychology is by no means scientific 
If we look at the older poets of rather larger 
scope, wo find that the ide is of the Greek philo¬ 
sophers, who wore also the men of science, were 
qmte naturally expressoil in verse There was no 
such bamer in modes of expression as have since 
arisen Then, with the Romans, wo have the 
immortal poem of Lucretius, which actually puts 
into verso a great seiontifio hypothesis In the 
Middle Ages, Dante gives us m more poignantly 
human form the science and philosophy of his 
day. Among the moderns, it is noticeable that 
Goethe, the greatest poetic force of the nmeteenth 
century, was also an important figure in the science 
of those times Wordsworth, Browning, Tennyson, 
Sellby Prudhomme, Alfred Noyes have all written 
poetry inspired by science One would bo inclined 
to say that the general lack, of which 3ir Hallowes 
speaks, is rather duo to the dispersive, uncontrolled 
and rather aimless character of much of the writing 
and thinkmg of the present day than to any long¬ 
standing divorce between poetry and science. 

F, S MABvrs, 
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Short Notices 


Contribution d Vitiulc du peuplement zoologique ft 
fiolanvque dea ilea dti Pacifiqtie. Par L Borland, 
J. Borboz, E. H Bryan, Miss E Ohoestnan, L 
Joleaud, L. Cliopard, L Uennain, A Guillanmin, 
K Holdhaus, E P Miimfortl, A M. Adamson, 
P Rivot, L. Seurat, C Skottsberg, E Tojisont, 
C Vallaux. (Soci6t6 do Biogtographie, 4) Pp 
IV-f 288 (Paris Paul Locbevalior et his, 1934 ) 
70 francs 

'rHK volume consists of sixteen papers by specialists 
who deal with particular parts of the subject Two 
imficrs are geographical or ginilogical, three are 
botanical, the remainder deal mainly with zoology, 
four of them with insects One must recognise that 
it 18 extremely difficult to cover the ground ade- 
ijuatoly, for there aro parts of Oceania and oertain 
groups among the plants and animals about which 
we possess no information at all But there are 
several important topics to which less than justice 
is done There is, for example, almost nothing about 
the butterflies—a very important group to the 
student of island faunas, for these insci ts have b»*on 
carefully collected, and a coiinoetcd account of them 
could have been written The birds also furnish an 
abundance of material, but the paper which deals 
with them is most mdefimte, with facts about the 
birds of New Zwdand and the Hawaiian Islands, but 
next to nothuig on the avifauna of such well-known 
groujw as Eiji and Samoa Attention must be directed 
to one error in fact it is stated that crocodiles occur 
m the Tuamotu islands, but actually their eastward 
limit 18 in the Santa Cruz, more than 3,000 miles to 
the west The error is important, for one of the 
authors, havmg extended the range of crociKlilos 
across Polynesia, is inclined to regard them ns 
evidence that the area has a ‘continental’ fauna 
The critic must not forgot, however, that, in the 
present state of knowleilge, a work of this nature 
must mevitably bo fragmentary Certain parts of it 
are excellent, for example, the general description 
of the distribution of insects by Holdhaus and the 
more sjiocialisod articles on Orthoptora and on 
Araclinida by Chopard and Borland The value of 
tho book us an introduction to the subject would 
have boon greater had more attention boon given to 
completmg the lists of references, and had special 
and general iiulexes been provided P A B 

The ChemuxU Formulary , a Condensed ColUclwn of 
Valuable, I'vmely, Practical Formula; for making 
Thousands of Products in all Fields of Industry. 
Editor-m Chief, H Bennett Vol 1. Pp x-1-696 
(Brooklyn, N Y Tho Chemical Formulary Co#; 
London H K Lewis and Co , Ltd , 1934 ) 6 

dollars ; 27«. net 

It is difficult to assess the value of a book of this 
kmd until one has Lved with it for years. Only then 
con one discover whether any process of trial or 
selection has led to the inclusion or exclusion of 
material, or whether—as appears to be the ease m 


this instance—-there is no kind of entrance examine 
tion prior to admission to its pages. The result is 
that wo have a book containing a very large number 
of formuliP, some attractive in their simplicity 
(“Liquid biilliantmo light mineral oil, perfume”), 
some intriguing in their application (suoh as artificial 
butter), anil others—very many others—which in¬ 
volve the use of materials of undescribeii (and hence 
presumably unknown) comjiosition appearing under 
proprietary names It is true, however, that tho 
book 18 accompanied by a folder quotmg many such 
names, and slating the suppliers of tho preparations 
Tho great variety of recipes is classified in sections, 
but within the sections similar entries are not always 
in juxtaposition Some of the recipes are stated to 
be in use commercially, whilst others have been 
taken from patent specifications and the literature, 
sources which, tho render is reminded, are often 
subject to various errors and omissions In view of 
this fwt and of tho fact that the significance and 
apphcation of a great many of tho formulic are 
mtelligiblo only to those havmg specific technical 
knowledge, the orduiary person will not find that the 
book obviates any need for technical assistance. 

A A. E 

Electron Tubes in Indusiri/ By Keith Hcnney Pp 
ix-f-49(> (Now York and Ixuidon Mcllraw-Hill 
Book Co , Iiu , 1934 ) .3(»<i net 
In recent years great ailvani cs have been made in 
tho use of elei tronic devices in industries outside the 
sphere of ‘communications’ Mr Hennoy’s book 
sliould do much to further tho advance Tho author, 
who deals with tho \ariwl and sometimes little 
aj»i)rociated apjilications of electron tubes, is closely 
connected with many sides of tho world of electi-onics, 
and this book should find a place on the shelf of 
every industrial engineer 

The first two chapters deal with electron tube 
theory and circuit application, and are sufficient to 
enable tho engmeer not familiar with these tubes to 
understand intelligently tho viunous circuits em¬ 
ployed Tho remaining chapters are devoted to the 
vacuum thonniomc valve, the gas-filled tube, and to 
light-sensitive devices; tho various industrial anil 
laboratory apphcations given being chosen to demon¬ 
strate the fundamental principles involveil The 
respective merits of tho different tubes available are 
discussed both from theoretical and practical point h 
of view, and the newer forms of tubes, suoh as the 
gas-filled relay, also have their place. An excellent 
bibliography completes each section 

Isolated examples from the book will indicate the 
wide field covered ; the use of tho vacuum tube 
amplifier and photo-electric cell for automatic tom 
porature control, the use of the gnd-controlled gas 
tube as an inverter and commutator; these will be 
of particular interest to engmeers, while physicists 
will also find tho book of value, for many applications 
of tho tubes, particularly m precision measurements, 
will make an especial appeal to them. M. B 
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Elektnsche GatterMadungen ihre Phyaik und Techmk 
Von A V. Kngel and M Stocnbeck Band 1 
Orutuigeaeize Pp vii + 248 25.50 gold marks 

Band 2 • ErUladungaeigenschaJtan, I'echiiMchK An- 
wendungen. Pp. viii + 362. (Berlm Julius 

Spnnger, 1932, 1934 ) 33 60 gold marks 
The first volume of this monograph gives an excellent 
and oondonsod account of the methods by which ions 
are generated and destroyed, and of the laws which 
govern their passage tlirough a gas In the first jiart 
of the second volume the various forms assumeil li-y 
the electrical discharge through gases are discusscil, 
and so far as jKissiblo explained m terms of the con¬ 
clusions reachwl in the first volume The treatment 
IS intended as a necessary basis for the iindcrstanfling 
of the conduction of electricity through gases, and 
docs not pretend to bo complete 

The absence of any historical or critical siirioy is 
apt, perhaps, to encourage m the reader the feeling 
that a grout deal more is known of the dotads of some 
of these processes than is actually the case, and 
that the explanations given and the data furnished 
are, in fact, correct. On the other hand, it is ex¬ 
tremely easy to find the information which the 
jiraotieal worker m the field reijuires, and tlio dear 
graphs and tables render unnecessary those searches 
lor data m the onginal papers which are so tedious 
and often so unsatisfactory This part of the mono¬ 
graph should prove valuable to those who must 
design or use apparatus employing gaseous discharge 
phenomena m the laboratory or in technical work 
The second part of the second volume is too 
limited m scope to bo of much value It desciibes 
various technical applications of the discharge 
through gases, but in far too superficial a manner 
For example, a reader who wished to use a Oeigor 
counter would obtam little practical information 
from the description given M E O 

Matliematuxd Problejni of Radiative Equdtbnum By 
Prof Eberhard Hojif (Cambridge Tracts m 
Mathematics and Mathematical Physics, No 31 ) 
Pp viii -f 106 (Cambridge • At the University 
Press, 1934 ) 6s. net 

This tract is an authoritative exposition of problems 
of radiative equilibrium by one of the onginal 
workers m the subject. An initial chapter gives a 
summary of the general theory and mam problem 
to bo treated, namely, the dotormmation of the 
radiation field of a star when the coefflcionts of 
absorption and scattering, the omissivity and the 
law of Bcattermg are given The method is based 
on the solutions of certam integral equations and is 
expoimded m detail in the suocoodmg ohaptei's, 
which deal m turn with the oases of purely absorbing 
and grey material m local radiative oijuilibrium 
(SchworzsohUd-Milne model) and that of mono¬ 
chromatic radiative oquihbrium with soattermg but 
zero emissmty (Schuster-Schworzschild model) On 
account of the rigorous analytical method employed, 
the book is one for the speciahst rather than the 
general reader, and will prove a very useful guide 
for those interested m the subject. 


-4» Introductwn to Logte and Scientific Method By 
Moms R Cohen and Ernest Nagel Pp xu + 467 
(London George Routledge and Sons, Ltil , 1934 ) 
l.'is net 

This book, by two American teachers of jihilosophy, 
helps to show how far the best representatives of 
logic m modem universities have travelled from the 
Aristotelian tradition whicli formerly prevailed. In 
an earlier generation Mill and Stanley Jevons, and 
later Neville Kejmos, did much for the reshaping 
of the olil formal logic, and for tlie development of 
an inductive logic which brought the subject mto 
more vital relation with the methods of scientific 
investigation In more recent times, logical thoorj 
has mode progress m different directions, so that for 
educational purposes an t>clectio treatment of the 
whole subject is desirable Such a treatment is 
accomplished m this admirable book 

The authors have, wo think wisely, iwlopted a 
fairly conservative attitude towards the traditional 
views, with which they have sought to connect the 
newer work in exact logic In giving the mam results 
of symbolic or mathematical logic, they have re¬ 
frained from stoppmg acroas the boundaries between 
logic and mathematics They hold that the alterna- 
tiv'o systems of logic which have been worked out 
are really different systems of notation for the same 
logical facts Their illustrations, freely drawn from 
the natural sciences, are such os a college student 
may be expected to understand and appreciate We 
think highly of the attempt of the authors to provide 
a sound introduction to the principles of logic and 
scientific method 

Recent Advances m Vaccine and Serum Therapy 
By Prof A Fleming and Dr G F Petrie (Recent 
Advances Scries ) Pp x-1-463 (Ivondon . J and 
A Churchill, 1934 ) ISs 

An authoritative and up-to-date account of modem 
serological remedies and therapeutic and preventive 
vaccines is much needed by the medical practitioner, 
and thiB book should go far to supply this want 
Dr. Petrie deals with the serological side, including 
the treatment of snake, scorpion and spider bites, 
and Prof Flemmg with the vacemes, mcluding non- 
specifio vaoemo and protein therapy. The vetermory 
side of the subject is also considered by both authors. 

Though primanly oonoemed with recent advances, 
the older work is referred to, and the volume, which 
18 well produced and very readable, provides a com¬ 
prehensive practical accoimt of the whole subject 
A chapter is devoted to bacterial variation in relation 
to immunismg jxiwer, and the importanoe of the 
‘rough’ and ‘smooth and ‘H’ and ‘O’ variants is 
detailed, and the work of Perry, Fmdlay and Bensted 
on the suitable stram of typhoid bacillus for the pre¬ 
paration of anti-typhoid vaccine is mcluded. A 
lengthy chapter is devoted to the vacome treatment 
of chrome rheumatic conditions, m the preparation 
of which Prof. Fleming is able to draw upon his own 
considerable experience. 

A sliort bibliography is appended to each subject, and 
an mdex of authors as well as of subjects is included. 
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Arctic Meteorology* 

By Dr G C Simpson, or, obe, pbs 


I N 1905 apixiared Molui's discusMon of tho 
meteorological records obtained during Nan¬ 
sen’s drift across tho north polar basin on board 
tho Fram during the three years October 1 SOS- 
August 1896 No one who is interested in polar 
meteorology needs to be reminded of tho out- 
standmg value of that great work, winch has been 
for thirty years tho source of practically all wo 
know about the atmosphere over the Arctic 
Ocean 

Now lias apjieared another great contribution 
to our knowledge of arctic meteorology, again 
obtamed on the drift of a Norwegian ship and 
discussed by another outstandmg Norwegian man 
of science When Mohn’s work appeared, tho name 
Fram was a household word to the whole civilised 
world , but how many jioople even in England 
know anything about the Maud ? Yet the Maud's 
sojourn m the Arctic, where she was engaged on 
the same enterpnso of scientific research, was even 
longer than that of tho Fram, and her scientific 
results no less valuable 

Amundsen’s successful dash to tho South Pole 
was a mere episode m a project on which ho had 
lieen working for several years : namely, to repeat 
Nansen’s d^ across the Arctic Ocean in the 
Fram In fact, he was on his way from Norway 
to the Bermg Straits around Cape Horn when he 
changed his plans at Madeira and went to the 
Antarctic On his return to Norway he pro¬ 
ceeded with his onginal plans; but the old 
Fram was found to be nearmg the end of a glorious 
life and was no longer fitted for such strenuous 
work Then the War broke out, but Amundsen 
did not rclmquish his plans In 1916 ho gave 
orders for a now ship to be budt, on tho Imca of 
the Fram, but smaller ; on June 7, 1917, the now 
ship was launched and christened Maud 

On July 18, 1918, the Maud loft Vardo, with 
Amundsen m charge, the total ship’s party bomg 
only nine men. The plan was to sail eastwards 
along the Siberian coast towards the Bering 
Straits and then turn northwards mto tho ice and 
drift with the pack across the Pole. That was the 
plan, but it did not eventuate . for seven years 
the Maud remamed m tho Arctic the greater part 
of tho time, either frozen fast near the coast or 
dnftmg aimlessly to the east of the New Sibonan 
Islands. 

Luckily for him, and more so for science, 
Amundsen m 1917 invited H. U. Sverdrup, a 

• Tlis NarwegUn North FoUr KxpedlUon vlUi the Afavd, 
1D18-1(I£6 SoknUflo Bmulte. Vol 11 Meteorology. By H U 
Sverdrup. (Ocoiytisk Iiutitatt, Bergeu, In co-operation with other 
ioatitutloDa ) 


young Norwegian who hail never been m the 
Arctic before, to take charge of tho scientific 
work of his expedition Sverdrup consented and was 
one of the two men who alone saw the expedition 
through, startmg with the Maud at Vardo in 1918 
and leaving her when she returned to Nome m 
August 192.5 

During the first throe years, Sverdrup was the 
only trained scientific worker on board—Ammidson 
helped with tho magnetic work but he was dis¬ 
abled for a long periorl with a broken arm—but in 
1922 P Malmgren, whose tragic death after tho 
disaster to Nobile's airship m 1928 will be fresh 
in the memory of most, joined the expedition as 
assistant scientist In these circumstances tho 
amount of scientific work carried out on the 
expedition is amazmg Observations of tho first 
importance on oceanography, torrostnal mag¬ 
netism, atmosphere eloctncity and meteorology 
wore earned out, zoological, botanical and 
geological collections were made, and Sverdrup 
spent seven and a half months hving with a httle- 
known group of native nomads in order to study 
their language and customs, and characteristically 
enough durmg tho whole tune he was with them 
he made meteorological and magnetic observa¬ 
tions 

The volume on meteorology which has just 
been published consists of two parts : Part 11 
(527 pages) contains all tho data in 28 well-arranged 
tables, and Part I is a discussion ninnmg to 331 
pages written by Sverdrup himself Naturally one 
compares Sverdrup’s discuBsion of tho results of 
the Maud expedition with Mohn’s discussion of 
tho Fram results There is one striking difference 
Mohn’e discussion is hmited almost entirely to 
working up the statistics of the observations, while 
the outstandmg feature of Sverdrup’s treatment 
IB his investigation of the physics and dynamics 
underlying tho observations. Tho difference is 
symptomatic of tho great advance made by 
meteorology m the interval Thirty years ago 
meteorolingical observations, even in settled coun¬ 
tries, consisted of little more than observations 
of pressure, wind, temperature, cloud and pre¬ 
cipitation all made at the surface, and the 
meteorologist could do httle more than find 
statistical relationships between them Such 
were the observations earned out on the Fram, 
and Mohn’s discussion was neoossanly statistical. 
On the Maud similar observations were made, and 
Sverdrup has treated them m the same way and 
quite as thoroughly as Mohu treated the Fram 
results; so that the two sources of information 
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support and supplement one another In the 
Maud, however, many other observations were 
made, and it is Sverdrup’s complete and able 
discussion of the hght which these new observa¬ 
tions throw on old meteorological problems 
which makes his discussion so interestmg and 
valuable 

For the first time we have a mass of observa¬ 
tions from the upper air m the Arctic obtained 
by soundmg balloons, pilot balloons and kites 
The observations of the upper air temperature 
made by balloons and kites, of wliich there were 
162 ascents, reveal an uuexiiectod and important 
diatnbution of temperature over the ice The few 
previous measurements of upper air temperature 
made over ice in polar regions had led us to 
expect a marked temperature inversion near the 
snow-covered groimd dunng the winter In other 
words, that there was a ‘cold layer’ of air near the 
surface. 

It was supposed that this layer was easily 
removed by the wmd The observations made 
on the Maud show, however, that this is not 
the case All that the wmd does is to stir up 
the layers quite near to the ground In tlus 
stuTod-up layer, as one would expect, tem¬ 
perature decreases with height, but above it 
the strong mversion remains and the nor¬ 
mal fall of temperature with height does not 
set in, in any season, much below 1,000 metres 
There are, therefore, three definite layers of air 
over the Arctic sea ice, (a) a layer, 150 m. thick 
m the wmter, mcreasing to 600 m. thick m the 
summer, in which the temperature decreases 
shghtly with height, (6) a layer m which there is 
a strong inversion, the top of which vanes m 
height above the surface from 280 m m the winter 
to 600 m in the summer, (c) a layer probably 
roachmg to the tropopause m which the tempera¬ 
ture decreases with height m the normal way. 
The pilot balloon observations, of which there 
wore 621, gave very complete mformation regard- 
mg the variation of wind velocity and wmd 
direction with height. 

The peculiar distribution of temperature and 
the observed vanations of wind with height over 
the ioe can only be caused by eddy motion set up 
in the lower layers of the air, and Sverdrup uses 
the results of his observations to test the vanous 
formulffi put forward by Richardson, Schmidt, 
Kbhler and Hesselberg in their theoretical work on 
the eddies in the atmosphere. Sverdrup’s dis¬ 
cussion is a valuable contribution to a difficult 
subject, and the numerical values he obtains will 
be found of use in a number of problems 

The diurnal variation of temperature in polar 
r^ons has been the subject of much discussion 
since the writer pointed out in his discussion of 


the meteorological observations made on Capt. 
Scott’s Antarctic expedition that there are two types 
of daily variation, in one of which the maximum 
amphtude occurs m a spring month and m the 
other in a summer month 'The observations taken 
on the Fram showed a rapid increase m the amph¬ 
tude after the return of the sun untd April, after 
which it decreased to very low values in the 
summer months , while m MoMurdo Sound the 
amphtude mcreosod steadily from the appearance 
of the sun until the summer and then decreased 
again as the altitude of the sun decreased The 
observations on the Maud showed the same type 
as observed on the Fram, and Sverdrup gives a 
now explanation It has already been mentioned 
that the lowest layer of the atmosphere in which 
the eddies cause the temperature to decrease with 
height thickens from the winter to the summer 
Sverdrup considers that the layer is warmed up 
by contact with the ground and, therefore, as it 
gets thicker it takes more and more heat from 
the surface After the sun returns, the daily 
temperature range tends to increase as the altitude 
of the sun increases , but the thickness of the 
layer also increases and that tends to reduce the 
range. The actual course is duo to the relative 
efficacy of the two factors, the solar effect bemg 
the stronger untd about Aprd and then the eddy 
effect predominates 

During the last throe years, after Malmgren 
had joined the expedition, an increased number 
of observations became possible, and amongst 
those were measurements of the incoming solar 
radiation, the long wave radiation received from 
the sky, the temperature of the actual surface of 
the snow and the temperature of the ice at threw 
depths below the surface These data supply all 
the mformation necessary to caloulato the flow of 
heat during calm weather to and from the surface, 
and one of the most interesting chapters m 
Sverdrup’s discussion is that m which he uses 
the results of these observations to mvostigate 
the heat balance of the atmosphere over loe- 
covered surfaces He oaloulates that the average 
minimum temperature on clear calm days m the 
wuiter should be — 38-8° C.; the observations give 

— 38-9° C. According to the calculations, the 
absolute minimum temperature over the frozen 
polar sea should lie between — 43 9“ C and 

— 49-5'’ 0.: the actual observations taken on the 
Maud m four winters give values varying between 

— 417‘’C and — 46-3‘’C. The lowest possible 
winter temperature at Arctic land stations is 
calculated to be between — 63° C. and — 75° C , 
the former being the more probable , the lowest 
recorded temperature is — 69 8° 0 at Weroho- 
jansk in February 1892. By usmg the value of 
the ‘eddy diffusivity’ found from the kite and 
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balloon obiwrvat.ions, aimilar oalculationn arc 
extended to conditions during the summer and 
in winds This discussion of the heat balance is 
of particular value for a largo number of meteoro¬ 
logical problems 

Durmg the latter part of the expedition, entirely 
new methods of observmg amounts of precipitation 
and the formation of hoar frost were devised and 
successfully used , but lack of space forbids 
further reference to the fascinating results obtained 
This short article must be closed by a reference 
to the last chapter in the work, entitled “The 
Circulation of the Air” For the first time the 
new ideas of the Bergen school of meteorologists 
have been applied to the interior of the polar 
regions Depressions with their characteristic 


‘fronts’ are recognised and thoir motion determined 
m so far as that is possible without synoptic charts 
There appear to ^ two main permanent ‘fronts’ 
in the Arctic on which deprt'ssions form in the 
winter months—one in north-west Siberia, near 
to the Benng Straits, and the other between 
Spitsbergen and Norway During the winter 
montlis the pressure distnbution over the Arctic 
18 found to be mainly anticyclonic, but the anbi- 
cyclonic csinditions are frequently flestroyed by 
deep cyclones which fonn on these two fronts and 
progress castwanls and northwards into the centre 
of the jiolar basin In the summer the general 
weather situation is of a more cyclonic character, 
but the actual chsturbances are small and weak 
compared with the deep winter cyclones 


Development of the Modem Broadcast Receivmg Valve 


specification of most modem broadcasting 
A receivers contains an imposing list of titles 
describing the various thermionic valves employed 
111 the set The simple terms, ‘high-frequency 
amphfying’, ‘detector’ and 'low-frequency ampli- 
fymg’, are now no longer sufficient to describe the 
typo of valve and its function in a wireless receiver , 
and one is led to speculate whether those investi¬ 
gators who were responsible for the introduction of 
the terms ‘diode’ and ‘tnode,’ about sixteen years 
ago, envisaged the possibility of the ootode as a 
manufacturing proposition in 1934 In the presence 
of such attainments, it is useful to review the 
developments which have led to such a complicated 
valve Such a review, with special reference to the 
technique of the manufacture of receiving valves 
on a mass-production basis, was made by Mr 
S R Milliard m his chairman’s address to tho 
Wireless Section of the Institution of Electrical 
Engmeers on November 7 last 
Tho thermionic valve, in both the two- and 
three-electrode forms, was m existence prior to 
1914, and its early development was considerably 
accelerated by the demands of wireless oommuni- 
cation dunng tho War period After this period, 
the main receiving valve available m Great Britain 
was tho then well-known R type, comprising a 
cylindrical anode, spiral grid and a co-axial fila¬ 
ment of pure tungsten. This valve was available 
for general purposes as a high- and low-frequenoy 
amplifier, a detector or as an oscillation generator 
Judged by present-day standards, the valve was 
very inefficient and, uioidontally, rather expensive. 
Its chief extravagance, as a valve to be used almost 
universally with battenes, was its filament, the 
function of which was to produce an electron 
emission of one or two milhamperes The mam 
improvements in this direction were the intro- 


duotion in turn of the thoriatod tungsten filament 
and the oxide-coated filament, which is m use in 
most modem receiving valves , the more recent 
development of the mains-opcrated valve has 
involved the necessity for electrically insulatmg 
the heater from the metal cathode carrying the 
oxide coating The use of a heated wire coated 
with oxides of one or more alkaline earths, such as 
barium and strontium, is romimsoent of the early 
work on thermionic omission earned out by Elster 
and Goitel about fifty years ago 

Havmg placed the cathode in a fairly satis¬ 
factory position as an efficient source of electron 
emission, the valve designer has had to turn his 
attention to tho provision of more than one gnd 
and one anode in order to meet tho reqmrements in 
the progress of receiving circuit technique. By 
means of lantern shdes, Mr Mullard illustrated 
the constructional development of the valve up to 
tho octode of quite recent production The desir- 
abihty of keepuig the overall size of tho receivmg 
valve approximately constant has necessitated the 
attainment of considerable precision in the dimen¬ 
sions and spacings of the electrode system, and 
the valve has therefore become, very largely, a 
machme-made article 

The purpose of the introduction of the additional 
electrodes into the tnode, and the functions fulfilled 
by the vanous typos of modem receivmg valves, 
are usefully desenbed by A. L M Sowerby in a 
senes of four articles m recent numbers of the 
Wtreleie World (September 21 and 28, OctoberT2 
and November 2) In the first place, the attamable 
amplification from a three-electrode valve, whoa 
used at radio frequenoies, is limited by tho coupling 
between the input and output oiromts effected 
through the oapacitanoe between the grid uid 
anode This diffioulty was overcome by the intro- 
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duotion of a soreon-grid between these electrodes, 
and the tetrode is thus available as an efficient 
high-frequency amphficr It is also desirable to be 
able to vary the amplification of a stage without 
incumng the nsk of distortion of the receivoii 
signals, or of decreasing the eflfeetive selectivity 
This is conveniently carried out by making the 
control gnd spiral of a non-uniform pitch, so that 
the amplification depends on the grid bias voltage 
providwl for the valve Here we have the tidrode 
with variable mutual conductance between grid 
and anixlo circuits (vanable-mu tetrode) 

The above tyxies of four-electrode valve suffer a 
limitation iii use, which is due to secondary 
eniiasioti effects from the anode This drawback 
has been removed by the introduction of a third, 
or suppressor, gnd, which is located Isitween the 
screen gnd and the anode, and is in direct eloetncal 
c-onncxion with the cathode Thus we have arrived 
at the high-frequency pentode, which may or may 
not lie provided with the variable-rau characteristic 
The pentode is also available as an output valve 
specially designed to deliver audio-frequency 
I power to the loud speaker This valve is more 
sensitive and more efficient than the corresponding 
output tnode, but necessitates rather more care in 
design and operation with a suitable output load 
Wireless receivers of the supersomc-heterodyne 
type require the provision of a stage in which local 
oscillations are generated, and of another stage in 
which these oscillations are suitably combined 
with the incoming signals to produce oscillations 
of the beat-frequency for subsequent amplification 
The oscillation-mixing process may conveniently 
be carried out by using a hoxode valve provided 
with two control-gnds, one for the incoming signal 
and one for the local oscillations, and two sert'on 
grids to separate them from each other and from 
the anode The mtroduction of a fifth gnd will 
^enable the separate tnode oscillator valve to bo 
[dispensed with, and we thus have the heptodo or 


penta-grid convertor, as a self-contained froquonoy- 
changor unit for supersonic-heterodyne reception 
If it 18 desired to be free from the diWlvantagos of 
secondary omission, mentioned above, still another 
suppressor gnd is required next to the anode, and 
we have arrived at the octode An alternative 
arrangement of the electrodes in a freiiuency- 
changing valve, involving a Iriodo-hexodo in one 
envelope, was referred to m Natitke of October 13, 
1934 (p 677) 

The introduction of the variable-mu amplifying 
valve described above has enabled a system of 
automatic volume wintrol to be developed, by 
means of which overloading of the receiver by 
strong signals from a local station is avoided and 
also the effects of fading of weaker signals from 
distant stations are largely counteracted Those 
results are achieved by making the rectified signal 
provide the gnd bias for the variablo-mu valve 
and so control the amplification of the stage To 
obtain the relatively large bias voltages required, 
It has become necessary to use a diode as detector , 
further, in order to avoid loss of sensitivity m the 
receiver as a whole, separate detectors are desirable 
for the signal rectification and for the automatic 
volume control Those detectors are provided in 
the double-diode valve Such a valve requires a 
relatively small amount of electron emission, and 
this may be derived from a portion of the cathode 
of the tnode or tetrode used for audio-froipienoy 
amplification of the signals after detection Thus 
wo have amved at the double-diodo-triode and 
double-diode-pentode valves used in many oom- 
mcrcial receivers of to-day 

The development of these multi-electrode valves 
has necessitated the use of considerable ingenuity 
in the design and construction of valve bases and 
sockets; for, except in certam high-frequency 
valves m which the connexion to one electrode is led 
out at the top of the glass envelope, all the electrode 
connexions arc mode by pins of the faimliar type. 


The Deutsche Physikalische Gesellschaft 


TN the year 1843, Magnus was professor of natural 
philosophy at Berhn and created a physical 
colloquium, or, as the obituary notice in Nature of 
June 23, 1870, says, “Graduates and under, 
graduates assembled round him once a week, to 
enjoy what he called physical conversations. Here 
students in turn reported on investigations re¬ 
cently pubhshed, the master onticising the report, 
tfcnd opening a discussion on those points which 
appeared to deserve a fuller explanation” From 
all accounts, Magnus was an inspiring teacher, and 
it was under the influence of this ooUoqmum that, 
two years later, in 1846, six young physicists— 


Beetz, Brucke, Heintz, Karsten, Knoblauch and 
Bmil du Bois-Roymond—founded a society which 
had as its object, first the commumcation of 
original papers, and secondly the issuing of an 
annual volume of reports on all publications of a 
physical nature which should have appeared during 
the year. The society went by the name of the 
PhystkaltBche OeseUschaft zu Berlin, which in 1899 
became the Deviache Phyaikalvtche OeaeUschafl, to 
indicate the nation-wide scope which it had 
attained. This Society is, then, celebratmg this 
year, on January 14, its ninetieth birthday 

Of the names of the original founders, probably 
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only those of du Bois-Reymond and of Beetz are 
famdiar to the average reader nowadays, but in spite 
of the aristocratic indifference of some of the older 
representatives of science m Berhn, the Society 
grew rapidly. Among the fifty-three members who 
joined m the first year, we find the names of Dr 
Helmholtz, Lieut Werner Siemens and G H 
Wu'demann, while Kirchhoff and Clausius joined 
in the followmg year A period of wonderful 
fertility was beginning for German physics, and 
practically every name of note dunng that pc'riod 
can be found in the lists ot the Soeiety 

In 1882 began the publication of the Verhand- 
lungfti, which, from being merely a record of 
meetings and short notices, later, in 1899, liecame 
a reputed journal for the printing of original 
papers, particularly valued for its quick publica¬ 
tion. Meanwhile, the Forischntic der Phymk, pub¬ 
lished by the Society, became celebrated for the 
care and accuracy of its short abstracts of original 
papers in physics appoanng in all countnes The 
fifty years celebration held in Bc'rlin m January 
1896 under the presidency of one of the founders, 
du Bois-Reymond, gave evidence of the prospenty 
of the Society, the membership of which then 
numbered about three hundred The first senes 
of photographs taken by Rontgen with his nowly- 
disoovered rays was shown, and ezpenmental 
demonstrations were given by, among others, 
E Warburg, Arons, Asc.hkmass, Neesen, Rubens, 
Goldstein, Nichols, W Wien and F Kurlbaum— 
a very respectable list of names ! 

The new life of the Society, as the Deutsche 
Phystkaltsche Oesellschaft, may be said to have 
been mitiated under the influence of a discourse 
which Planck—a name long respected and beloved 
among physicists the world over—gave in Decem¬ 
ber 1900 on the laws of radiation His famous 
paper in which the conceptions of the quantum 
theory were first given to the world appeared a 
few months later On the expenmental side 
Goldstem and Rubens wore addressmg the Society 
on the fiindaraental investigations for which their 
names are best known. At the beginnmg of the 
War, the Society numbered more than seven 
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hundred members, and the Verhandlungen were 
publishing papers of the first importance 

After the War, the Society initiated fundamental 
changes, which increased its influence both inside 
and outside Germany Local branches were 
founded in all the chief centres of physical research 
throughout the country, and, in conjunction with 
the newly founded society for technical physics 
(Deutsche Oesellschaft fur teehnische Phystk, in the 
foundation of which, if I may obtrude a personal 
note, my old friend Hausser, whoso death in 1933 
at the early age of forty-seven years was so widely 
lamented, played a prommeiit part), yearly mootings 
were arranged, somewhat similar to our BritLsh 
Association mootings, but for physics only The 
moat roooiit of these meetings was held last 
September at Bad Pyrmont, and nearly five 
hundred physicists attended 

Changes which were widely felt outside Germany 
were made m the publications of the Society 
There were in 1920 two extensive publications 
which gave abstracts of the world literature in 
physics, the FortschnUe der Phystk and the 
Bethlatler of the Annalen der Phystk In place of 
these a single pubbcation was issued, the Phys¬ 
tkaltsche Bertchte, which has attained a high 
reputation, outside as well as within Germany 
The abstracts are, in general, exceedingly good, 
and appear promptly In the same year, 1920, the 
Verha^lungen were discontinued, and m their 
place appeared the Zeilschnft fur Phystk, under 
the auspices of the Society This pubbcation is so 
well known to physicists in Groat Britain as not 
to need commendation 

The Society is a powerful agent for the pro¬ 
motion of physical knowledge and for international 
accord and oo-operation in the search for scientific 
truths It now numbers some fourteen hundred 
members, of whom almost a third bve outside 
Germany Its work was never more important 
than now, and on its ninetieth birthday, which is 
being celebrated in Germany as a jubdee, it will 
receive the congratulations and good wishes of 
physicists of all nationalities 

E N DA C Andkadk. 


Obituary 


Da Theobald Smith, Fok.Mkm R 8 
ITH the death on December 11 of Dr. Theobald 
Smith, there has passed away a great figure 
in the science of animal pathology Much of his hfe 
was spent ui research on vetennary science, and his 
work illustrates the natural mtiroate connexion 
liotween human and vetermary modicme, for his 
researches were of so accurate and fundamental a 
character that they mode far-reaohmg additions to 
knowledge of disease both in man and the lower 


anunals The breadth of his outlook was remarkable 
and many branches of pathology have been enriched 
by his keen insight. 

Theobald Smith was bom at Albany, NY., m 
1869, and after taking the degree of Ph D. at OomeU 
in 1881 and of M.D. at Albany m 1883, he was 
appointed director of the Pathology Laboratory of 
the Bureau of Animal Industry m the U.S. Depart¬ 
ment of Agriculture m 1884, and his earliest work was 
recorded m the annual reports of that department. 
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t From 1896 until 1916 he was director of the Patho¬ 
logical I^aboratory of the Maasachusetta Boanl of 
* Health and waa profeaaor of comparative pathology 
at Harvard University from 1896 until 1916, when 
he was appxnnted director of the Animal Diaeaaea 
Branch at Princeton of the Rockefeller InatituU*. 
where he was ementua jirofesaor at the time of hia 
death 

The quality of Theobald Smith’s work was recog- 
niaed throughout the world, and in 1932 ho received 
the t’opley Motlal of the Royal Society He was a 
foreign member of the Royal Society, the Pans 
Acatlemy of Sciences, the Danish Royal Sm-iety and 
honorary member of many other scientific soi-ictios 
Ho was awarded the Manson Medal of the Royal 
Society of Tro[iieal Meihcme of London, and locoived 
many other scientific honours. 

The best known of Tlieobald Smith’s discoveries 
was that of the relation of ticks to the disease known 
as Texas fever or rod-wab'r of cattle In 1889 Smith 
and Kilborne accurately describwl the causal 
proto^oon, Piroaoma boi’ia (Babesia biffernina) and in 
1893 they showed that the disi'aw' was transmitteil 
from one animal to another by the tick Boophdua 
(Margaroptia) annxdatua This was the first instance 
in which a protozoal disease of a mammal had been 
proved to be transmitted by an arthropod The 
f6yclo of the protozoon was complicated by the fact 
that the tick, after suokmg the blood of an infected 
animal, fell to the ground and laid its eggs on the 
grass, and not until the eggs hewl hatched, after 
weeks, or months, were fresh cattle infected bv the 
bites of the larval ticks By tlus work many obscure 
features of this serious plague of cattle were explained 
and several entirely new factors m epidemic and 
epizootic disease were disclosed 

The time when Theobald Smith began Ins work 
was one of rapid advance in bacteriology, especially 
m the direction of describing new bacteria associated 
with special diseases His observations were often of 
striking originality and related rather to the manner 
of action of bacteria, but they wore often imhoodod 
and forgotten, to be rediscovered later by others 
iTho discovery of new phenomena appears to have 
Ween his chief interest though the subjects ot which 
iho worked had eminently practical aims, and his 
[career illustrates the fundamental value of informed 
land intensive observation by those engaged in work 
‘ on practical issues It has come as a surprise to many 
to learn thot with D K iSalmon m 1886 ho showed 
that a culture of bacteria killed by heat if moculatod 
mto a warm blooded animal—a bird—gave protection 
agamst a lethal dose of the same hvmg micro- 
orgamsm. This was the first recorded use of a dead 
vaceme, though the discovery is commonly attributed 
to Pfeiffer, who in 1896 began a long senes of funda¬ 
mental experiments on the same subject. Another 
early observation, reported m 1896-96, was the 
^occurrence of a “peculiar disease’’ with deep and 
subcutaneous htemorrhages causing the death of 
gumea pigs in four to eight weeks if they were fed 
only on oats and bran without any green food This 
appears to be the first desoription of scurvy in the 
gumea pig, which has been used as a valuable mdi- 


oator of scorbutic diets in research on vitamms in 
recent years Smith, however, did not mention the 
similarity to human scurvy, but was concerned to 
show that this deficiency in the food led to the death 
of animals inoculated with a bacterium mnocuoua 
to gumea pigs fed on a normal diet. 

In 1889 Smith began a series of investigations mto 
the chemical jiroducts and growth requirements of 
bacteria, which wore continued for many years and 
le<l to results of much practical and theoretical value 
in bacteriology The i-hicf of these observations were 
on the differential fermentation ot sugars, the re 
duemg power of bacteria, and the oxygen and carbon 
dioxide needs of (hfferent species and races of these 
micro organisms Among the characters of bootona 
which most mterested him was their capocity for 
variation in virulence and in other ways In 1896-96 
he published a paper on the existence of two kinds 
of tubercle bacilli exemplified by strams from a bear 
and a bull respectively, and m 1896 he correctly 
described the differences between human and bovme 
strains and the forms of disease which they produced, 
anticipating Koch's better-known statement on the 
same subject in 1901, 

Another early but neglected observation, published 
by Smith with Reagh in 1003, concerned the non- 
motile varieties of certain motile bacteria, and the 
distinct agglutinins which were produced in animals 
for the flagella and bodies of the bacteria These 
important facts were rediscovered in 1917 by Weil 
and Felix Smith made a number of now observations 
on the culture of the diphtheria bacillus and on its 
toxin, and m 1910 he showed that balanced mixtures 
of toxin and antitoxin could bo used to induce 
immunity to mfection In this way he laid the 
foimdation of the present methods ot protecting man 
against diphtheria 

Smith’s zeal for the lulvnnoemont of knowledge for 
its own sake is seen in the story of his discovery in 
1904 of anaphylactic shock in the gumea pig 
resulting from a 8<>con<l injection ol horse serum The 
symptoms had ofU'ii been seen by others and wrongly 
interpreted This discovery he communicated to 
Khrlich by letter, and the first publication on the 
subject was by Otto m 1906 in a paper on “Das 
Tlieobald-Smithscho PhAnumon dor Serum-uberemp- 
findhchkoit” 

In 1922 appeared his work on the first milk or 
colostrum of cows which, if taken in the first two or 
three days of life, protected calves from otherwise 
dangerous infections From among his numerous 
other original mvestigations may be mentioned those 
on the form of streptococcal mastitis of cows which 
may convey serious mfections to man through the 
milk, on the forms of contagious abortion ih cattle 
duo to Brucella abortus and to the SpxnUwn abortus 
which he discovered, and on sarcospondia He con¬ 
tinued at work m apparent health until last summer 

In 1934 were published Snuth’s Vanuxem lectures 
on “Parasitism and Disease’’ m which he summed 
up the history and theories of parasitism and recorded 
his mature reflections on this fasoinatmg theme, with 
little or no reference to the share which ho himself 
had taken m its development. 



58 


NATURE 


January 12, 1935 


Db. J. Walter Leather 

The death of Dr J. W. Leather on November 14 
removes one of those who have been largely 
responsible, during the last forty years, for the 
development of sciontdio work in relation to Indian 
iigneulture, and ho o*mnot be allowed to pass away 
without some reference to hm activities in this and 
other fields 

Bom in 1860, at Rainhill in I^ncashire, he entered 
his father’s chcmifal factory at St Helens after 
leavinir scliool, anfl, wiinn he had served an apprentice¬ 
ship to chemical work tlioro, he was sent, in 1883, 
to study chemistry under Kokul^ at Bonn There ho 
stayed tliris) yi'iirs and left in 1880 witli the degree 
of Ph D On loav ing the ITnivorsity, tlie appointment 
of senior assistant to Ur .1 A Voolcker, the consulting 
chemist to the Royal Agricultural Society of England, 
was offererl to liim, and he held this post for six 
years During tins tune lie developed very higli 
teolmical skill in olicmical work in oonnexion with 
agricultural problems, a skill whicli ho retamed 
tiiroughout his career He onginatod several new 
methods, and one of those—a process for the de¬ 
tection of castor seed m foedmg-stnfts—is universally 
used at the present day. In 1891 he bocame profeasor 
of chemistry at the Hams Listituto, Preston, but 
the call to Ins real life work ui India came before 
ho hail really settled down there. 

In 1892, eis a result of thu recommendations of 
Dr. Voeloker in his report on the improvement of 
Indian agriculture, the Secretary of State for India 
decided to appoint a chemist and an assistant chemist 
to the Revenue and Agncnltural Department of tho 
Government of India, an<l Leather was selected for 
the former appointment. It was in this appouitment 
of agricultural chemist to the Government of India, 
and in that of ImfioTial agricultural chemist which 
followed it in 1906, that Leather did what may bo 
considered his life work Tliere he remamed with 
few mterv’als until 1918, when he retired and settled 
down m Malvern 

When Leather was appointed to India m 1892, 
tile position he occupied led to his having to range 
the length and breadth of the country, studying and 
advising upon the various problems which were 
plocdl before him by the authorities of tho various 
provmcee. Ho was, in fact, the only chemist attaobed 
to all the agricultural departments m India His 
twtivity was tremendous, but it was an almost 
impossible position. His publications dunng this 
period (most of which appeared in the AgrvcuUurcU 
Ledger then edited by Dr. Watt) were varied and 
numerous. They molude the first general account of 
Indian sods, the first senes of analyses of Indian 
manures, studies of alkali euid salt lands, studies of 
sugar-cane and tho composition of the Indian varieties, 
and a multitude of other questions. On the whole, 
the conditions under which Leather worked at this 
time did not permit him to push any of his many 
mquines to a final issue m the improvement of 
methods or the better utilisation of Indian resources. 
A summary of his work dunng this first stage of his 
Indian career is contained in his final report on tho 


first five years of the work of tho Agnculturol Chemist 
to the Government of India, issued in 1897 

The more congenial part of Leather’s Indian work 
come in 1904, when tho Imperial Research Institute 
at Fusa was founded, and he settled down as the 
head of the ohemical department at that Institute, 
as Imperial agnoultural chemist As a result of his 
activities there, we have a senes of publications, 
most of them published as memoirs of the Depart¬ 
ment of Agriculture m India Those deal with such 
subjects as tho water reiiuiremonts of crops in Lidia, 
the composition of Indian raui and dew, soil tempera¬ 
tures in India, tho problems of drainage and tho loss 
of water from tho sod m tho tropics, and the inter¬ 
action of calcium carbonate and carbon dioxide in 
soil under tropical coiitUtions Tt cannot bo stud that 
the work ho did was of on epoch makmg character, 
but ho gave us a very' useful collection of data which 
did not exist before, and which nobody else has 
gathoroil together Within its limits, his results were 
always reliable, and for several generations many 
workers will bless tho name of Leather for tho careful 
observations which can form the basis for real 
agricultural advances to be initiated by others 

So far 08 his work generally was concerneil, 
i.«ather was essentially a laboratory worker Of 
his industry there was no doubt, while he iiad a great 
capacity for friendship, and there aro many who 
look baok to their association with iiim as a time 
when they were initiated into that close study of a 
limited objective which was tho special charaoteristio 
of his work H H M 

We regret to record thi' deaths on .lanuary 2, as 
tho result of an accident m the Austrian I’yTol, of 
Mr Komieth E Armstrong, aged twenty five years, 
and Mr John Howard, aged twenty-six years Mr. 
Armstrong was associated with his father, Dr E F 
Armstrong, m tho preparation of monograplis on the 
glycosides and the carbohydrates, and Mr Howard 
was a research worker at tho Fuel Research Station, 
Greenwich _ 

We regret to aimounce the followmg deaths . 

Capt J E Bernier, known for his explorations of 
tho Canadian Arctic, on December 27, aged eighty- 
two years 

Sir Maurice Craig, consulting physician m psycho¬ 
logical modicme to Guy's Hospital, on January 6, 
aged sixty-oight years 

Prof. Roland B Dixon, professor of anthropology 
m Harvard University since 1918, on authority on 
the languages and culture of the Indians of the Pacific 
coast, on December 20, aged fifty-nine years 

Sir Alfred Ewmg, K C.B., F.R S , formerly pro¬ 
fessor of mechanism and applied meohonios m the 
University of Cambridge, lately principal and vice- 
ohanoeilor of the Umvorsity of Edinbuigh, on 
January 7, aged seventy-nme years. 

Mr J C. Lawson, University lecturer in classics 
m the University of Cambridge, an authority 
on Greek folk-lore, on January 5, aged sixty 
years. 
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News and Views 


The Right Hon. Sir Herbert Maxwell, Bt, K T, F.R.S. 

All who lovo Scotlnnd, whatever inay be the 
grounde of their affection, will join m the tribute of 
congratulation and winhes of good will to Sir Herbert 
Kustaoe Maxwell of Monreith on the celebration of 
hm ninetieth birthday on .Taniiary 8 Ho has shown 
himself a most loyal son of a race noteil for pride in 
its motherland , and as much as any writer since the 
days of Sir Walter Scott, he has sutcossfully inter 
preted to his fellow-countrymen, as well as to the 
southerner, the oharm, never too obvious, of the 
Soottish countryside in all its variety, and the 
romance of the elioquerod and turbulent course of 
Scottish history Hero ho has rangeil from the making 
of .Scotland and the high adventure of the Bruce to 
the lowly annals of the hamlet, obscurely and imper 
fectly preserved in local tnulition and jilaco-names 
His numerous stuihi's of national and liK'nl histoiy, 
the latter cspooially in hia own Galloway, deserve 
well of Scottish students, but archipologist and 
historian alike are no less indebted to liim for his 
activities as president of the Society of Anti<iiiaries 
of Scotland and as chairman of the Royal (’omrnissiori 
on Scottish Historical Monuments m practical affairs 
relating to Scottish history and archseology Sir 
Herbert’s literary achievement has coveroil a wide 
held—from romani'c and fiction, history and bio¬ 
graphy, including a life of the Right Hon W H 
Smith and a survey of the first sixty years of Queen 
Victoria’s rule, to “British Freshwater Fishes”, 
but lie IS most at homo when hi' socks to concey the 
interest and charm of the birds and boasts ot Ins 
own countryside, the trees of the woixllands and the 
flowers of a Scottish garden Hero, indeed, nihil 
tetujit quod non ornavit 

Prof. D’Arcy W. Thompson, C.B,, F.R.S. 

On December 23, Prof D’Arcy Wentworth 
Thompson completed the fiftieth year of his tenure 
of a professorial chair , for he was apjKurited professor 
of biology m the newly founded University College of 
Dundee in 1884. Fresh from the biological renascence 
in Cambridge under Michael Foster and Frank 
Balfour, the young professor found- in Dundee every 
possible kind of discouragement, scanty endowment, 
mean and unsuitable buildings—and the depressing 
atmosphere of an mdiistnal city The title of hm 
chair was soon changed to that of zoology, and in 
the closing years of the century the incorporation 
of the College m the University of St. Andrews, and 
the establishment of a medical school, brought a 
small morease in the number of his students. In 
1917, on the retirement of his senior colleague. 
Prof W. C M’Intosh, D’Aroy Thompson was trans¬ 
ferred to the chair of natural history, whioli he stiU 
occupies, in the Umted College at St Andrews. 
Fortunately, the tune has not yet come to sum up 
or to pass judgment upon D'Aroy Thompson’s 
achievements. His innumerable fnends, however, 
and his pupils—none too numerous, alas I—will jom 
with us m congratulating him on the jubilee of his 


professorship Few men of our time have been so 
much at home in both the fields of the old and the 
newer loarnuig He is, wo behev e, the only holder of 
a chair ot science who has been president of the 
C’lossic-al Association, and there must ho many among 
those that have passed through his class-room, who 
found in an elementary course of lectures on zoology 
at least the beginnings of a liberal eihication 

National Institute of Science for India 

The Calcutta corresiKindont of Thr Times reports 
on .Taniiary 7 that —■“The Governor of Bengal has 
mauguratoil a National Institute of the Sciences of 
Lidia, of which the object is to [iromoto scientific 
kiiowleilgo in India The institute will act through 
national committees, and will serve as a national 
research council for the undertaking of work of 
national and international importance reqiiirofl by 
the public anil the Ooionimcnt Dr L. L Former, 
Director of the Geological Siirioy of India, is the 
first president ” From this ri'fiort it would seem that 
the new body is to combine the characteristics of a 
National Academy of Sciences and a National Re 
scan h (Uuiiicil, but it m difhcult without further details 
to know how it is relatisl to existing organisations 

It may be remembered that ui 19,30 an Academy 
ot Stiencos was formed m the United Provinces, 
with its seat at Allahabad Lah-r, there was a move¬ 
ment for the establishment of an Indian Aeadomy of 
Sciences through the development or afiUiation of 
the U P Academy or by the formation of a new 
Iwxly It was suggested that the ancient Asiatic 
■Society of Bengal might appropriately become such 
an All India institution, and with the view of con¬ 
sidering the whole matter a committee was appointed 
by the Indian Science Congress to prepare a report 
’SVithout awaitmg the recommendations of this Com¬ 
mittee, Sir C V Raman, now director of the Indian 
Institute of Science, Bangalore, himself registered 
the title of “The Indian Academy of Scienoos”, and 
the Proceedings of this Academy, similar m format 
to those of the Royal Society of London, began 
publication m July last There are thus now two 
academies of sciences m India—one ui Allahabad and 
the other m Bangalore, that is, in north and south 
India respectively ’There is plenty of room m the 
coiuitry for these two academies, but objections can 
be raised to either of them assunung the sole right to 
use the prefix “Indian” , and it is not surprising, 
therefore, that Sir C. V Raman’s action has caused 
a storm of protest No doubt the olaims of different 
societies and places in India to recognition as centres 
of publication for the whole country have been 
oonsidered by the oommittee of the Indian Science 
Congress. We await with interest the recommenda¬ 
tions of the committee and trust that they will assist 
in removmg the confusion which at present exists 
and will promote unity of purpose among scientific 
workers m all parts of the country, y 
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British Art in Industry 

On Friday, January 4, the Prince of Wale« 
opened an JCxhibition of Art in Industry at 

the Royal Academy, Burlington House It is to 
remam open untd March fl, and has been organised 
jonitly by the Royal Academy and the Royal Society 
of Arts The chief aim of this large-scale experiment 
IS to show the jiublic that British manufacturers of 
textiles, glassware, furniture, etc , are alive to the 
importance of consulting artists, wlien designing 
their products 'I'he part played by science in render 
mg it possible to realise this ambition is not rolorred 
to nor perhaps could it be within the limited space 
available at Burlington House But the scope of 
tho exhibition is wide, and especially striking is the 
increasing use madt' of synthetic rosuis such as 
bakolite m tho manufacture of a gri'at variety of 
household things Imperial (Jliemical Industncs, 
Lbl , show a new form of this colourless plastic 
material (called Rosin M) which it is claimed actually 
exhibits tho sheen foimd in certoin transparent 
natural crystals, and which can be carveil and shaped 
mto many beautiful objects The glass oxlnbit, too, 
is particularly important and interestmg Then 
there are sots of furnished rooms of moilem design, 
together with a vast display of fabrics, as well as 
some beautiful jewellery and metal work 

The alliance of aidivities mforroil to above is 
assisted by the publication of an abridged account 
of the aims and work of the Royal Society of Arts, 
issued by and under the legia of the Council of tho 
Society, entitled “The Story of tho Royal Society 
of Arts” (London John Murray, 1936 3» 6d) 

We read that in 1763, one William Shipley, residuig 
at Northampton, publislied certain proposals for 
raising by subscription a fund for distribution 
through premiums, for the promotion of improve¬ 
ments m the liberal arts and sciences, manufactures, 
and so on Whereupon, in 1764, a Sixnoty came 
into being for the “Encouragement of Arts, Manu¬ 
factures and Commerce in Groat Britain” The 
organisation hail no exact jirototype at the time, 
and was under tho obligation (like tho later move- 
mont elsewhere by Count Rumford), of going forward, 
or going under It siiocoeilod m the former process, 
and lias thus achieved a hundred and eighty years 
of existence, which, however, have included mtor- 
ludes of vicissitudes Hero wo must leave remuiiscent 
records to sjieok for themselves But it roinams to 
recall that the Prmi e Consort became president of 
tho Society of Arts in 1843, and was in office at tho 
time of his rleath in 1861 Prince Albert’s foresight 
and initiative were of signal value , since his death 
tho mterest of our Royal Family has been steadily 
mamtamed, strengthened and broadened m recogni¬ 
tion of the Society, its auus of tho present, and ita 
outlook upon the future 

Eumorfbpoulos Collection 

The announcement by Sir Qovirge Hill and Sir Erie 
Maclagan that the British and Victoria and Albert 
Museums, assisted by the National Art-Collectiona 
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Fimd and other donors, have sooured the Eumorfo- 
poulos collection for tho nation is a source of 
intense gratifipatiun to a wide circle Not only is the 
collection of Far Eastern art made by Mr. George 
Eumorfopoulos tho finest in existence, but also the 
combination of mformoil taste, opportunity and the 
necessary liniuicial rosviurces which has made its 
assembly possible is not likely to recur. Tlie aesthetic, 
historical and sciontilic signihcanco of those examples 
of the artistic activities in every form and material 
of the jieoples of tho Far East, and more especially 
of the Ohmese, from the lirst millennium a c onward, 
has biwii miule widely known bj tho generosity of its 
owner, as well as in monograplis devotoil to the study 
of spociflo examples or of classes of objects In future, 
a collection of the highest odueational value will bo 
available for the instruction of a wider public, more 
especially if as a whole or m part it should be incor- 
pomted m the much desireil central Museum of 
Asiatic Art, which this acquisition may have brought 
a stage nearer Nearly one lialf tho purchase money 
IS available to bo handwl over forthwith to secure 
the immediate possession of a proportionate part of 
the collection An early and roiuly response to tho 
apjieal of Sir George Hill and Sir Eric Maclagan for 
contnbiitions towards tho balance of the cost will be 
a graceful recognition of the public spirit of the 
owner in eiooepting a relatively low figure for what is, 
m effoot, a pncoless collection 

Professional Men and Research 

An address entitled “A Talk about Research” was 
dehvered by Mr W P Eldortoii to the Institute of 
Actuaries Students’ Society on November 19 and 
hM now been published The details of tho address 
were highly technical, but the general jirinciples laid 
down seem to be apjilioable to any profession, though 
they are on rather different lines from those suitable 
for workers in pure science at universities or research 
mstilutes Many young mon would like to undertake 
some kind of research work, but they find it difficult 
to think of suitable subjects Of course, a genius 
would find his own problems and solve them Leaving 
aside Bu(b, as noedmg no guidance, some general 
advice can be given to those less original One way 
of startmg consists of a study of the history of ideas 
on a certain subjoid, taking care to examine French 
and German sources as well as English This study 
will often roveal the madequate foundation of current 
theonoH, and it will then naturally lead on to the 
attempt to replace the weak portions by something 
sounder. Another profitable and indeed indispensable 
task IS the reconsideration of the professional practices 
that were established m the best m the past, m view 
of tho change m contemporary conditions. Mr, 
Elderton warned his hearers agamst a hurry to 
rush mto print. They should endeavour to take all 
possible precautions agamst error before publication, 
and to write m good English, so as to be intelligible 
to any diligent, woll-mformed reader. Controversy 
i^ould be avoided, and when they think another 
writer has made a mistake, they should try to follow 
his line of thought and consider carefully whether the 
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mistake la not their own. The advice of Francis 
Oalton, “Never resent ontioism and never reply to 
it”, 18 good, though hard to follow by those not 
[lOBsessmg Galton’e saintly disposition and philo¬ 
sophical calm 

Statistics and Inductive Inference 

In a paper read before the Royal Statistical 
Society on December 18, Prof. R A Fishor surveyed 
the recent change in the outlook of mathematical 
statisticians Tlie moat profound modification seems 
to have taken place rather m the logical than in the 
mathematical aspect, though it has been brought 
about by the resolution of mathematical difllculties 
Statisticians are now dealmg with types of uncertain 
inference wider than those of the theory of probability 
Prof. Fisher expressed the view that the current 
teaching of pure mathematics is not an altogether 
adequate preparation for fruitful work in this held, 
for this teaching is purely deductive, omitting the 
essential concepts of induetivo logic, and insists on 
‘rigour’ in a limited sense which he considers very 
inadequate to the requirements of an mductiw 
problem The questions raised by Prof Fishor are 
of great mterest and importance, but it shoiihl not 
bo overlookeil that there is still some difference of 
opimoii oonnemmg them, as will be seen by a perusal 
of the senes of papers m the ProMedttiga of the Royul 
Society (1932-4) by Dr H Jeffreys 

Early Man in North Amenca 
Dr Frank H H Roberts, Ju , according to a 
communication issued by the Smithsonian Institu¬ 
tion, Washmgton, D C., has discovered in the foothills 
of the Rooky Mountains, in northern Colorado, a 
habitation site and factory of ‘Folsom’ man This 
discovery is of the greatest importance for American 
archaeology, as not only is it tho oldest known 
habitation site m America, but it is also tho first 
occasion ujion which there has boon any indication 
of the mode of life of the peoples by whom the 
‘Folsom’ pomts were made, beyond the bare foot 
that they were hunting tribes of a high antiquity 
—a deduction from the association of these points 
with tho bones of extmet bison, musk ox and 
mammoth, known to have pastured at the eiige of 
the lee-shoet The ‘Folsom’ points, it will bo re¬ 
membered, were first discovered five years ago at 
Folsom in New Mexico, and smoe then these finely- 
chipped flint implements have been found, frequently 
in association with extmet mammals, all over the 
United States from New Mexico to Virginia and 
Pennsylvania. It is thought by some authorities 
that they pomt to the existence of man in America 
several thousand years earlier than hod previously 
been supposed Dr Roberts’s discovery provides 
something of a cultural background for these 
scattered finds. The site he has now discovered 
rests upon a hard, ohalk-like formation with about 
fifty feet of alluvial deposits above it. These must 
have been laid down very slowly. It is about a 
quarter of a mile m extent, but as yet only a small 
part has been excavated. The rehos represent 


several camp sites occupied over a period of years. 
Fhnt nodules from which the implements were 
manufactured are plentiful Thirty characteristic 
pomts and a great variety of scrapers, rough stone 
blades, drills, engravmg tools and hommerstones, 
with a large number of broken animal bones, have 
been collected 

Antiquity 

With its December issue. Antiquity completes its 
eighth year. The editor of tho only free-lance journal 
entirely devoted to archieological matters is to be 
congratulated on his success m having earned through 
this enterprise successfully and without the assistance 
of any official organisation, m a penotl of exceptional 
dilHculty. While there is undoubtedly a considerable 
public which 18 mterestod m archaaologioal discovery 
up to a pomt, to hold that mterest requires both 
tact and judgment Tho editor, whose aim is to 
present to his readers scientifically sound and 
accurate information of the latest movements in 
archaeological discovery ui a jxipular form, has a 
difficult course to stoor, if ho is to avoid tho appeal 
to tho sensationalism which flavours the nows of 
‘finds’ as it appiears m most of tho daily Press. On 
the other hand, the editor of Antiquity, both by his 
own ‘tilting* in his unconventional notes and other¬ 
wise, encourages his contributors to on engagmg 
freedom of treatment which in itself adds no little 
attraction to the pages of his periodical The contents 
of Antiquity of December illustrate these qualities 
admirably. If, fur example, Mr Noel Myres’ cntioism 
of Dr Mortuner Wheeler’s article m a previous issue 
on the tojiography of Saxon London ventilates 
further a subject which is of pieremual mterest to a 
wide circle. Dr. Wheeler’s reply will appeal equally 
to those who appreciate learning worn lightly. 
Among the remaining contents of this issue, which 
are as a whole no less attractive, it is, perhaps, per¬ 
missible to refer to the contribution by Sir George 
Macdonald on the Romans lu the Middle, East, 
which IS an illummating commentary on M A 
Poidebeud’s recently published air survey of the 
Roman frontier m Syria Like its predeoeesors, this 
issue fully supjxirts the editor’s appeal for an ex¬ 
tended circulation to ensure the contmuod existence 
of a publication which is doing excellent work for 
archieological science by keeping its achievement 
before a wider pubhe than is reached through 
channels of a more formal nature. 

Thermo-remanence of Bricks 

A rjCTTKR has been received from Mr T. G. 

■ Bockmg, Princes Chambers, 6 Corporation Street, 
Birmingham, 2, giving an accoimt of some observa¬ 
tions on the magnetic properties of bnoks. Bnoks 
were selected from a number of South Staffordshire 
kilns, the direction m which the bricks were lymg 
when baked bemg noted. Tho polarity was most 
clearly marked when the bricks had boon lymg m a 
north-south direction, and it was found that the 
bricks were magnetised approximately along the hne 
of magnetic dip. Among the bricks examined were 
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some mmie from Etruria marl, containing about 11 
per cent iron oxide. The kiln temperature was 
1160° C. The content of iron oxide (mamly Fe,0,), 
to which such ferromagnetic properties may be 
attributed, varies oonsiderably m the materials from 
which bricks are made. It is usually well below 2 per 
cent m the fire clays giving white and cream bricks, 
about 7 per cent in the clays giving red bricks, and 
10 per cent or more m those giving blue and black 
bricks Among recent relevant mvostigations are 
those of Koonigsborger {Phi/s Z , 33, 408 , 1032) on 
haematite (FegO,), magnetite (Fo,04)and other ferro¬ 
magnetic compounds Ho hnds that haematite, when 
cooled down in the earth’s vertical field (0 4 gauss) 
from above the Ciiiie point (about 670° O ), shows 
a residual magnetisation which approaches the 
saturation reinanenoe, cuid may be a considerable 
fraction of the saturation iiiagiietisation It is, of 
course, not possible to generalise about bricks Eat h 
set of bncks presents a special problem, and precise 
discussion of the magnetic properties would rcijuirc 
a detailed knowledge of the chemical composition 
of the clays, and ol the conditions of baking and 
cooling It IS, howexei, probably not widcK rcali-ed 
that most bricks arc magnets—though fci'ble ones , 
and Mr. Bocking’s observations are of interest in 
indicating that the jihonoineiion of thermo remanence 
may be demonstrutod with such a < oininon object 
ns an ordinary brick 

A Remarkable Qoud Form 

A THOTOOBAPH ot a remarkable cloud, of which a 
reproduction is shown m Fig 1, has been received 
from Prof, I, S, Astapowitsch, of the Astro- 
nomicol Institute, Fontanka 34, Ijoningrad It was 
observed some time m 1932 at Stalmabad (lat 
38“ 34' N., long. 68“ 47' E ) above the Hissar Valley, 
and is described as having a rotational movement. 
Rotation round a vertical axis is strongly suggested 
by the appearance m the photograph of the middle 
and upper parts of the cloud. Students of cloud 
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forms will recognise at once the very unusual char¬ 
acter of this cloud, which has some structural 
resemblance both to the cumulo-nimbus cloud 
associated with a thimderstorm and to the funnel 
cloud of the tornado. By a ounous coincidence, in 


a recent number of the Meteorological Magazine 
(Nov. 1934, vol. 69, No. 826) a sketch is shewn of a 
doud observed on October 4, 1934, near Waltham 
Cross, Hertfordshire, by Mr. Donald L. Champion, 
which has strong pomts of resemblance to the cloud 
just described. In each case a strong upward growth 
appears to have taken place over one part of a rather 
flattened cumulus cloud, the base of which was 
mclmed to bo convex, the central parts appearmg 
to be lower than those farther from the centre. In 
the cloud near Waltham Cross the rapid vertical 
extension was formed m a few seconds, and after 
about five mmutos the mushroom-shaped top spread 
out horizontally to form an ‘anvil’ cloud like those so 
often seen over thunder clouds In both cases it is 
likely that opposed wind currents and oonvoxion, 
perhaps associateil with local heating, may have 
combined to produce rapid ascent of air with 
otation. 

Distnbution of Birds at Sea 

Most ocean travellers must have noticed the very 
irregular distribution of birds on the open sea on 
different days, notwithstanding the apparently 
similar conditions of air and ocean Censuses made 
during the crossing of the Atlantic record statistically 
these differences, but little attempt has been made 
to suggest a satisfactory reason for them It seems 
very likely, however, that the presence or absonoe 
of jielagio bir’s is regulated by the ocoanio currents, 
as S C Brooks suggests m the Condor (September 
1934, p 186) Oooanographors have shown that 
where the Arctic (Jurront moots the North Atlantic 
Drift, there arise oomploxos of eddies and upwolling 
of the under waters, and that at the margm of con¬ 
tact there is a surface display of abundant organisms 
which attract fishes and other predators This 
congregation of plenteous foodstuffs m limited areas 
may well attract pelagic birds, and Josporson has 
already shewn that there is a general connexion 
between the numbers of birds soon in a particular 
area at soa, and the quantity of macro-plankton m 
the surface waters Pushing the probabilities further, 
It IS likely that the migrations of ocoaiuo birds may 
be related to the movements of plankton, by what¬ 
ever dotormmod, and tentatively Brooks medtos the 
very mterostmg (but quite imtosted) suggestion that 
one of the factors which guided the homing terns of 
Bird Key from Cape Hattoras, to which they had 
been convoyed, back to the Tortugas, may have been 
the noh feedmg grounds along the margm of the 
Oulf Stream ' He adds that perhaps other factors 
too must be considered, such os the density of the 
air, which has been regarded as determmmg the 
northern limit of the distribution of the southern 
Atlamtio wandering albatross. 

Flora of West Lancashire Dunes 
Fob some time, increasing oonoem has been felt 
amongst the botanists and Nature-lovers of this area 
for the dangerous position of the unique flora of the 
dunes of west Lancashire, particularly around 
Ainsdale. Recently two representatives of the Flora’s 
League—a society for the preservation of wild flowers-^ 
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Dr. C. T. Qreea, president of the Liverpool Botaiuoal 
Society and author of “The Flora of Liverjxiol”, and 
Mr. Eric Hardy, librarian of the Liverpool Naturalists’ 
Field Club, made a special survey of the present 
status of the flora, with the consent of the Royal 
Society for the Protection of Birds, to find whether 
the latter’s sea-bird sanctuary on the dunes is 
also serving as a wild flower sanctuary The 
dunes are unique for their profusion of Pyrola roturidt- 
foha (rovmd-leaved wmtergreen) and Pamatgia 
paltistrts (grass of Parnassus), probably more 
numerous there than anywhere else in England, and 
those flowers have been banned from the wild flower 
collerting socliona of the Southport, flower show 
III order to protect tlu< dunes The duneland 
orchid (Kp}pfict‘is dunensxa), which so far has not 
boon recorded from any other part of the country, 
was found growmg abundantly on the dry dunes, 
beside the pinewoods, and in the thinner puiewoods, 
its only enemy being the rabbits The area is rich m 
Orchidaceip According to tho records of tho Liver 
pool Flora f’ommittco, Erythrtm latifolta, tho bmad 
leaved centaury, which was first described from those 
sandhills by Shepherd and Bostook a century ago 
and has not been recorded from any other part of 
the country, is extinct, thougli profuse enough at 
tho tune of its discovorj The lost specimen gathered 
from the sandiiills at Forniby is now m the collection 
at tho British Museum (Natural History) 

Electneal Calculating Machine for Simultaneous Equations 
A MKCHANiCAi. calculating machine for woKing 
simultaneous linear oc|iiatiun3 up to ten in num¬ 
ber under oonstruttion at tlio Massachusetts Listituto 
of Technology by Drs Bush anil .1 B Wilbur 
was referred to ui Natuke of Docoinber 8 (p 877) 
An ehttncaJ machine desigiuxl for tho same pur¬ 
pose, also working up to ten equations, has already 
been designed by R R M Mallock and coiisti noted 
by the Cambridge Instrument Co , Ltd A full 
account of this machine has boon publisheil {Proc 
Boy Soc , A, 140 , 457 . 1933) and a note on it 

appeared m Nature of June 17, 1933 (p 880) Tho 
machine itself is sot up and at work m the Engmeenng 
Livboratoi y, Cambridge. It is stated that this machuio 
can determine rapidly a set of roots to an accuracy 
represented by about 0-1 per cent of tho largest root 
in favourable oases when the fiquations are well 
conditioned The fundamental principle of the 
machmo is to uso a number of altematmg current 
transformers, the coils of which are coupled up to 
such numbers of turns as to represent a sot of equa¬ 
tions of condition for the fluxes through the trans¬ 
formers which are the hnear simultaneous equations 
to bo solved. Such maohmes promise to be of great 
value in the very large number of problems winch 
can be roduood to the solution of such sots of equa¬ 
tions 

l^hysiographic Map of Japan 

An mstruotive physiographic map or diagram of 
Japan on a aoale of about 80 miles to an inch is 
published by Dr. O. T. Trewartha m the Oaoffraphioal 
Bevtew of July. Japan lends itself to this treatment 


smoe about seventy-five per cent of tho land is 
mountamous and the lowlands are mamly peripheral 
The diagram brmgs out m a striking way the con¬ 
trasts between the mam structural regions of Japan, 
that IS to say, the inner and outer zones running 
the length of tho islands and mei-ting m fault scarps 
and tectonic depressions, except in central Honshu 
where tho groat zone of depression cuts across the 
ooimtry and the rift is partly filled by later accumula¬ 
tions The outer zone of Paoifio fold mountams 
appears as a senes of well-developed longitudinal 
ridges and valleys with few noteworthy plains, but 
separated m the south hy subsidence into isolated 
mountam masses. By contrast the inner zone appears 
as a nigged hill country of dissected block plateaux, 
some uphoaved and others depressed with much 
voloamo activity Tho Inland Sea forms a notable 
area of depression m this zone 

Tibet Earthquake of January 3 

An earthquake of mcHlerate intensity oicurred in 
southern Tibet early on January 3 According to 
the report issuoil from Kow Observatory, the first 
moiements wore recorded tluTo at 2h Om 68s , 
OMT, and at Bombay at lli 64m 23 h Tho epi¬ 
centre was estimated to he 4 600 miles from Kow 
and 1.160 mill's from Bombay, or in about lat 30“ N , 
long 88“ E , tho time at the origin being Ih .60ra , 
G.MT Tho earthquake, though not of unusual 
intensity, is intorosting as its epicentre lay about 
120 miles to the south of that of the groat earth¬ 
quake of last December 16 (NATirRE, 134, 963, Deo 
22, 1934) 

Third International Congress of Soil Science 
The Third International Congress of Soil Science' 
will be held m Oxford, on July 30 August 7 this 
year, under the presidency of Sir John Russell Tlie 
two previous congresses of the senes wore held in 
Washmgton in 1927 and in Leningrad and Moscow 
m 1930, and were notahlo fi^r the exooptionolly 
intomational character of the porsoimel and tho 
discussions Tho Congress will moot as a whole in 
SIX plenary sessions, at which a general survey of 
recent advances in every blanch of soil science will 
be made, and it will also work m soctions or ‘com¬ 
missions’ dealing specifically with (1) soil physios, (2) 
chemistry, (3) biology, (4) fertility, (6) classification, 
and (6) technology Three Hub-coinmissions will 
chscuBS problems relating to alkali, forest and peat 
soils respectively. A IC-day excursion round Great 
Britain leaving Oxford immediately after the Con 
gross, and terminating in Cambridge on August 23, 
IS bemg arranged for the benefit of members wishmg 
to obtom first-hand knowledge of British agrioiUture 
and soils Every member of the Congress will receive 
a copy of the official transactions, including the full 
text of papers read at the plenary sessions, and 
detaded reports of the discussions at the Commission 
sessions The exist of the transactions will bo m- 
oluded in the Congress fee (£2), payment of which 
will also entitle members to attend all meetings, 
receptions, etc., hold in connexion with the Congress. 
College aooomraodation durmg the Congress can be 
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reserved through the Organising Ckimmittee Intima¬ 
tion of attendance at the Congress should bo sent as 
soon as possible to the Secretary of the Organuung 
Conunittee, Mr O V Jacks, Imperial Bureau of Soil 
Soienco, Harpenden, England, from whom all further 
information may bo obtained 

Internsuonal Botanical Congress 

A PBBLIMINABV programme has been circulat<>d of 
the Sixth International Botanical Congress, to bo 
held in Amsterdam on September 2-7 of this year, 
uiuler the presidency of Prof. F A. F C Went. An 
executive committee of Dutch botanists, with Dr 
M J Sirka of Wageningcn as secretary, has divided 
the Congress into ten sections agronomy, cytology, 
genetics, geobotany, morphology and anatomy, 
mycology and bacteriology, phytopathology, pslaeo- 
botany, plant physiology, taxonomy and nomencla¬ 
ture Tlie presidents and vice-presidents of sections 
are already announced, as well as the topics chosen 
for discussion in each section, and some of the prin¬ 
cipal speakers Tlie subjects for discussion mclude 
many of the current problems in all phases of botany, 
and some will be considt'reil jointly by two or more 
sections A number of excursions to various parts 
of Holland are being arrangeil to follow the Congress 

Announcements 

The second award, by the Wilhelm Roux Stiftiing 
Aur Entwicklungsmochamk, of the meilal founded 
in commemoration of Wilhelm Roux, who died on 
September 1C, 1924, has recently boon made to Dr 
Jan Boeke, professor of histology in the ITniversity 
of Utrecht, for his rosoarches on the development of 
the nervous system 

SiB Leonard Hnx writes “In my letter on ‘The 
1933 Everest Climbing Fjxpedition and Oxygon’ 
[Natttbe, Dec 22, p 969], I say ‘animals cannot 
live for more than six weeks’ m oxygen equal to 
10 per cent of one atmosphere. The words 'without 
serious deterioration’ should ha^e been a<ldod ” 

The Royal Photographic Society, 35 Russell 
Square, W.C.l, is now holdmg its sixth oxliibition 
in the senes, “Photography m the Service of Man¬ 
kind” The present oxlubition is devoted to explora¬ 
tion and travel, and mcludes records from most of 
the great expeditions which have taken place durmg 
the last fiAoen years The Exhibition will remain 
open to the pubhe on week-days from 10 a m. to 
6 pm until January 31 

The Iron and SA-el Institute, in co-operation with 
otlier societies and technical institutions, will hold 
a symposium on the ‘ Welding of Iron and Steel” 
on May 2-3 The sjunposium, which will be held m 
connexion with the annual meeting of the Institute, 
will take place in the lecture theatre of the Institution 
of Civil Eiigmeers, Ureat George Street, Westinmstcr, 
London, S W.l Further information can be obtamed 
from the Secretary, Iron and Steel Institute, 28 
Victoria Street, London, S.W.l 


The annual general meeting of the Institute of 
Metals will be held in London on March 6-7. On 
March 6, there will be an additional session with 
other technical institutions when a discussion will 
take place on “Problems of Cold Presswork”, to be 
open^ by Dr H J Gough. The discussion will be 
held at the house of the Royal Geographical Society. 
The amiual May Lecture of the Institute will be 
delivered by Prof W L Bragg, whose subject will 
bo “The Atomic Arrangement of Metals and Alloj-s”. 
The annual autumn meeting of the Institute will 
be held in Newoastle-on-Tyne Further informa¬ 
tion can be obtained from the Secretary, 36 Victoria 
Street, London, SW.l 

The French Society for the Propagation of Crema¬ 
tion, foimdeil in 1880, has nommated as its president 
Prof G Barrier, formerly president of the Academy 
of Medicine, in succession to the late Prof L6on 
Bernard, ami Dr. G Ichok as general secretary. 
The oAlces of the Soc-iety ha\e been transferred to 
10 rue Fanny, Clichy, Seme 

A oouR.SE of SIX public lectures on different aspects 
of “Tune” will be given at Bedford College, com¬ 
mencing on January 17 The lecturers will be Prof 
F. C Bartlett (January 17), Dr. J K Fothermgham 
(January 31), Liout -tkimm R T. Gould (February 
14), Dr R. A. Sampson (February 28), Sir Arthur 
Ed^ngton (Marcli 7), and Prof C D Broad (March 
14) Cards of admission can be obtained from the 
Secrt'tary, Bedford College, Ri'gent’s Park, N W.l 

Prof F E Fritsch, of Queen Mary College, 
London, has completed the first volume of the first 
comprehensive account in the Knghsli language of 
the morphology of the Algff It is entitled “The 
Structure and Reproduction of the Algte”, and is 
designed for use by university students as well eis by 
research workers The book will be published this 
month by the Cambridge University Press 

A c'OMPRfcHKNSiVE oatalogue of Aoulugical material 
for use in schools and colleges has been issued by 
Messrs E Gerranl and Sons, 61 College Place, 
London, N W I The 64 pages contain very complete 
lists of stock species, from Protozoa to mammals, 
for examination or ilissoction, of inountod specimens, 
injected and dissected, cartjiagmous skeletons, and 
life-historios Prices are moderate, and our experience 
of the preparations, all of which are made by Messrs. 
Clerranl, is that they are of rehable quality 

Affucations are invited for the followmg appoint¬ 
ments, on or before the dates mentioned •—A lecturer 
in agriculture and wanlen at the Kent Farm Institute 
—The Principal, Kent Farm Institute, Borden, 
Sittingboume (Jan, 21) A full-time physicist in tho 
London County Council’s Hospital Service—Tho 
Clerk of the Council, County Hall, Westminster 
Bridge, 8.E 1 (Jan 25). A keeper of the Department 
of Geology m the public museums of Liverpool— 
The Town Clerk, Municipal Buildings, Dale Street. 
Liverpool, 2 (Feb. 6) A University professor of physi¬ 
ology at St. Mary’s Hospital Medical School—Tho Aca- 
demicBegistrar.UnlversityofLondon,8.W 7 (Feb. 16). 
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Notes on points in some of this 


Disintegration by Slow Neutrons 

Fermi and his collaborators' liave reported that 
neutrons slowed down by oolhsions m snbstancee 
tontttuung hydrogen are captured by many nuclei 
very much more frequently than aro fast neutrons. 
In the coses reported, the process is one of pure 
capture, resulting in the formation of a higher isotope 
It IS to be expected that slow neutrons may cause 
a nucleor transformation with the omission of heavy 
particles if energy can be released m the process 
The probability of such a reaction will depend on 
the mutual kmetio energy and potential bamer of 
the resulting particles, and may be large when these 
quantities are of the seune order of magmtude , this 
can in general only be expected for elements of low 
atonuo number 

We have exammed some of the lighter elements 
for such transformations. Tlie general procedure 
was as follows The element under examination was 
enclosed, os target or as gas, in an ionisation chamber 
connect^ to an ampliilor and oscillograph and 
exposed to the bombardment of neutrons from 
a radon-beryllium source A small number of ionisa¬ 
tion ‘kicks’ was always observed, due mamly to 
recoil particles The source and chamber were then 
surrounded by paraffin wax, thus exposmg the target 
or gas to the bombardment of slow neutrons In 
some cases, notably those of lithium and boron, a 
very large increase m the number of ‘kicks’ was 
observed, mdicatmg that a nuoleeur transformation 
was taking place 

With lithium, the kicks observed were of two 
kinds, one due to doubly charged particles and one 
to Singly charged partioloe. By covering the lithium 
target with alumimum foils we found that the singly 
charged particles hod a maximum range of about 
5-5 om in air, and that the range of the doubly 
charged partioles was less than 1 '6 om. Tlus suggests 
that the particles arise from the reaction 

,Li‘ + , ,He‘ + ,H‘. 

From the masses of the nnclei ooncemed, an energy 
release of about 6 milhon electron volts is expected, 
and a range of the H* particle which agrees well 
with that observed. 

In the ease of boron, the majority of the particles 
appear to bo doubly obarged and to have ranges less 
than 6 mm. m air. The only reaction which appears 
to fit the facts is 

,B>* -f ,n> — ,He‘ + ,He* + ,H». 

A small but definite effect has been observed 
nitrogen, and a rather doubtful eflect with 
Ilium, 

T^e most mterestmg feature of those reactions is 
their very high probabihty. The cross-section' for 
^pt^ of a slow neutron by Li* or B'* appears to 
be of the order of lO**' sq. cm., a magmtude which 
suggests that there is an attractive force between a 
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nucleus and a neutron at relatively large distances 
The above reactions afford a ooiiveniont and sensitiv'e 
means for detecting the presence of slow neutrons 
J Chadwick 
M. Goldhabkr. 

Cavendish Laboratory. 

Cambridge 
Deo. 28. 

> Fermi, AimUdi, Ponteoorvo, Raw ttl and Segr^, Ru-rrea Seimtifiea, 
V, S.‘iSS, IftM, 

* cf Fermi, Ponteoorvo, Raarttl, xbtd , 380 . 1934 


Metaplasia of Uterme Epithelium Produced by 
Chronic (Estrin Administration 

The synthesis of polycyclic compounds possessmg 
both cestrogenio and oarcmogenic properties', the 
findmg of considerable aanoimts of cestrm m cancerous 
tissue* and m the blood of tumour-beanng male mice', 
and the demonstration in various ways of a correla¬ 
tion between the amount of CRStrm present in the 
body and the incidence of spontaneous mammary 
oaromoma (m susceptible strams of mice)' have led 
many students to suspect an interrelationship be¬ 
tween epithelial growths and the female sex hormone. 
Metaplasia from columnar to stratified epithohum in 
the seminal vesicles and coagulatmg glands of male 
mice and rats treated with cestrm has been noted*,*,', 
but analogous effects m female animals have not 
been reported Overholser and Allen* have found that 
treatment with uestrin and corpus luteum hormone 
enhances the atypical epithehum prohferation pro¬ 
duced by traumatisation of the cervix utan m 
monkeys ; but smoe this proliferation ocourred in a 
region m which squamous epithehum is normally 
present, it cannot be said whether metaplasia occurred 
or not. 

Recently, a senes of oxpenmonts were planned 
with the view of determining to what extent the ‘anti- 
hormono’ theory* might bo found applicable. In 
one of those a group of eight female castrates were 
injected daily mtrapentoneally with 30-00 y of 
cBstrone m oil (crystallme follioulm, kindly supphed 
by Dr. Oirard) over a penod of ten weeks. The 
mammary glands showed marked duct proliferation 
with some formation of alveoh , the degree of de¬ 
velopment was the same m biopsy speoimena removed 
two weeks after the boginiung of treatment as at 
the end of the experiment. Biopsy specimens also 
showed that the uterus and vagina preserv^ their 
oastrous development throughout the whole penod. 
The expenment therefore confirmed the statement of 
D’Amour**, that loss of sensitivity to enstnn does 
not occur. But when the animals were killed after 
ten weeks treatment, histological examination of 
their uteri showed in four oases a more or lees 
complete metaplasia of the oylmdrioal seoretoiy 
epithelium mto a stratified squamous epithelium with 
oomifioation, from which irregular buds penetrated 
deep into the stroma. 
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In another exponmont, 0‘l-0 3 oo of O-l per 
cent osstrone m com oil was placed in one horn of 
the uterua of each of aix adult castrate female rata, 
osoapo of the oil bemg prevented by ligation of the 
uterus ; the animals had previously been treated 
with moderate doses of lestrone intraperitoneally 
in order to distend the uteri The ammals were 
lulled on the fourth day after fillmg the uterus ; 
the oostrm-treateil horn showed signs of oommenomg 
metaplasia in three oases and complete metaplasia 
to stratified squamous epithelium m one cose 
H. Sklye 
D L Thomson 
J B COLLIP 

McGill Universitv, 

Montreal, Canada 
Deo 18 
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Production of Electron-Positron Pairs 
The production of a pair of positive and negative 
electrons by two photons was one of the consequences 
of his theory of the electron first considered by Dirac, 
This effect is essentially at the basis of all pair pro¬ 
duction phenomena, and it may bo of mterest to 
pomt out that from the formula for it, recently given 
by Breit and Wheoler‘, we may readdy deduce, to a 
certain approximation, the probabilities for the 
production of pairs by high-energy photons and 
electrons m the field of an atomic nucleus The 
correlation of theso effects depends on the fact that 
for an observer moving relative to a nucleus with a 
velocity approaching that of hght, the field of the 
nucleus is approximately equivalent to a radiation 
field. In the region effective for prodiicmg pairs—at 
distances from the nucleus of the order of and 
greater than hjmo—the nuclear field corresponds, for 
an observer travellmg with velocity v, to a distribu¬ 
tion of photons the number of which m the frequency 
mterval dv is given by 

jV(v)dv = (2/k)xZ* log (gymeVAv) dv/v (I) 

a - e*/Ac. Y = (1 - v’/c*)-*''*, fl"-1 
The oross-section, o, for pair-production by a photon, 
Av, of energy ^mo*, 1, is now obtained by oon- 

aidermg its interaction with the photons, which, 
according to (1), represent the nuclear field. For a 
system S', movmg with the incident photon with a 
velocity such that the eneigy of the photon is re¬ 
duced from ^mc* to me*, the expression for o thus 
obtamed is 


<t(v) the expression given by Breit and Wheeler 
and mtegrating, this gives 

o = (28/9) oZ* (eVwc*)* log gl, (3) 

which agrees with the result obtained by Heitlor 
and Sautor by direct application of Dirac’s theory. 
In this formula, and also the other formulas g^veu 
in this note, g is used to denote a numerical factor of 
tho order of unity Its exact value in the different 
cases cannot bo derived by tho present method and 
this represents the degree of approximation mvolved. 

Tho production of pairs m collisions between two 
electric particles may bo deduced m a similar way, 
either by reploemg tlie fielil of both particles by 
radiation ami using tho Breit-Whoeler formula, or 
only tho field of one and using the Ileitler-Saiiter- 
Bothe* formula. Aduptmg the second procedure we 
obtain, as the cross sootion for the protluction of a 
pair, of energy■ between tme* and (e + ii*)mc* 
(including energy of mass), by an electron of energy 
5rac*, in the hold of a nucleus, Ze, 

a{t)dc =. (28/9) <xZ* (e»/"«5*)* log (0'16e) x 

(2/7t) a log (flf^/e) de/c, (4) 

being simply the product of the Heitler-Sautor-Bethe 
formula and (1) (remembenng that for an electron 
Z == 1). If e ^ 137^-*'*, then in tho first logarithmic 
term m (4) wo must replace 0 15t by 179Z-‘/'», on 
account of the effect of shieldmg 

Tho cross-section for tho pnxluotion of a pair of 
any energy, according to (4), is 

-5 

o(c>d.-(28/27it)«*2*(eV»Ki*)*(log(/5)*. (0)* 

Regordmg the pair-jiroduction by a high energy 
photon, it IS of mterost that, in the system S', to 
which (2) explicitly refers, the pair-production is 
practically all due to the interaction of photons of 
energy of the order of mc‘. This results from tho 
fairly rapid convergence of the mtegral m (2), the 
integrand being asymptotically proportional to v*. 
This 18 quite analogous to the state of affairs in the 
problem of radiative collisions, where the use of the 
Klein-Nishina soattermg formula on the same Imes 
os the present use of the Breit-Wheeler formula, 
shows that the emission of radiation by a high energy 
electron m a nuclear field may be i^uced to the 
scattering of radiation of quantum energy* mo*. 
Both the pair-production formula and the radiative 
formula have thus a very simple theoretical basis, 

A fuller discussion of the contents of this note 
and of other effects of charged particles which may 
bo correlated with radiation effects will shortly be 
published m the Proceedxnga of the Danish Academy. 

E. J Williams 

Institute for Theoretical Pliysios, 

Ckipenhagen. 

Nov. 13. 


h■^c^f,mc* 

o =./ o(v) X (2/n) <tZ* log (g5 mc*/Av) dv/v. (2) 

Av —me* 

o(v) is the cross-section for pair-production by a 
photon of energy Av and a photon of energy me*. 
travellmg m opposite directions. The second factor 
is the number of virtual photons m the nuclear field 
with frequency m the range dv. On substituting for 


• (4) give* only the onler of mtamltude of o (•) If « z— 1 or « ~ f- 
Tbaae lefdoo* of < sra, bovever, n« Impoitsnt to the Inteanted onm- 
ecotloo It mlsht be renurked thst (6) U In humony vtui Ute teraHe 
for Mir-prodiiatlon by tjputlok* obtained by lindoa and LUkehitx 
by dlreot allocation of DIim'i theory. In io nr u their oahraUtloiu 
ore imbllahedWATTru, U4,109,7nty ifl, 1984). 

■ Phtn 1934. The volne given mut be divided by 4 

.- ■“ ^ -*-■— -‘‘ * —-nonlcnUon 


• Proe. Sop. Sot., A , Itt, 88; 1084. 

»^Ooe^y V. S. pW, W,Bit; 1984; and 1. J. WUUaai*, 
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Absolute Value of the X-Umt 
In order to determine the ratio between the X-imit 
and the absolute unit of length, I havo registered 
certain X-ray Imee in high orders with a concave 
gloss gratmg (B “ 6 m.) and determmed their wave¬ 
length by oomparuig them with known spark Imes 
m the first order, registered on the same plate*. 
The X-ray line which turned out to bo most smtable 
for such relative measurements was the aluminium 
Ka^a, line, which lias been determined very accurately 
by Laisson * w ith a crystal grating From nine different 
plates I have found the values given in the accora- 
panymg table. The value found by Larsson is 
A1 ka =■ 8322 48 X U , or, oorrocted for the re¬ 
fraction m the crystal, 8321 36 X U The differoiico 
AX between the measured values and the crystal 
determmation is given in the second column For 
every value found for the A1 Xaja, line I havo com¬ 
puted the corresponding value for the electronio 
charge e. 


# 34UI + 3 46 




As those measurements are based on a direct 
comparison of X-ray wave-lengths with optical linos 
of known wave lengths, the values ought to bo free 
from systematic errors The accuracy can be esti¬ 
mated from the different values given m the table 
The final result is 


A1 A'a,a, = 8 340 ± 0 001 A, 

1,000 X U => (1 00226 ± 0 0001) X 10-*oni, 
e (4 806 ± 0 003) X 10-»» B 8 n 


Further details os to the method and the apparatus 
will be publislied elsewhere 

MaBTIN SdDBBMAN 

Physics Laboratory, 

Uppsala, 

Nov 26 


Sigmficance of Proknocks in Hydrocarbon 
Combustion 

Owing to the complicated nature of hydrocarbon 
molecides with several carbon atoms, it is difficult to 
obtam precise evidence as to the nature of the cham 
mechanisms controlling combustion. Further results 
have been obtamed which throw some light on these 
processes* 

A large number of substances have a mild pro- 
knock effect as can bo measured m knock rating 
tests ; a special class of substances, however, have a 
pronounced eSeot in oonoentrations as low as 10-* 
and 1(H mol fraction. These orgamo compounds are 
so instituted that they can dic^pt to give radicals 
as follows .•— 

Cai.0-|-O0»H,! 0,H,0-|-0Hj AoO-]-OH, 
'thereas other peroxidee, the fissure of which can not 


take place in this way, show no marked knookmg 
effects; for example — 

CH,-C=CH, and (CH,),C-CO 

<l-i ,1-A 

Simdarly the knookmg characteristics of various 
nitrogen compounds fit in with this, for organic 
nitrates and nitrites show this samo fissure , Steacie* 
has shown that ethyl iiitnto decomposes thus, 
C«H,0 J-NO Those compounds have a pronounced 
prokiiock effect of the same order os alkyl peroxides 
Nitro compounds on the other hand, such as nitro- 
mothttuo and nitrobenzene, possess only a slight 
proknoek effect, because fissure does not occur in 
this mimnor 

Those remarks also bear relation to the observa¬ 
tions of Hmsholwood, Williams and Wolfenden* who 
show that chauL branching in the combustion of 
hydrogen is due to a similar type of iissure to that 
discussed above, namely, HO-' OH and DO >-OD. 

Amongst many apparently conflioting phenomena 
associatotl with combustion, it would seem that this 
disruption of an already oxygenated molecule mav 
be common to many explo»ion processes which 
depend on cham branchmg The “centres of liigh 
energy from which reaction can spread quicker”, to 
which mention was mode m some former investiga¬ 
tions*, become the regions whore disruption occurs 
It IS interesting to find tliat the eoncontrations 
ro<iuired for the proknock effect is smaller than 10"*, 
since concentrations of antiknock of about tlio same 
order aro required to prevent it 

The significance of these and other facts relatmg 
to the effect of various substances on knocking and 
on Ignition will bo discussed elsewhere 

A R Ubbelohdk, 

A. Euertov 

Clarendon Isiboratory, 

Oxford 


• cf Egorton iind 0bbck>hde, Natit»», U8, 170, Feb 3, 1034 
> Proc Hoy Hoe, A , IM, ^ , 1834 and J Chtm Phyi , I, S4& ; 


The Thermal Decomposition of Acetaldehyde 
Nature of October 13 and October 27 contain 
cnticisms by Prof M W Travers of work from this 
laboratory on the thermal decomposition of acetalde¬ 
hyde. I had already expressed disagreement with 
similar criticisms at a meotmg of the Royal Society 
in May, and did not wish to enter mto a controversy 
in the oolumns of Nature. Lest, however, absence 
of any comment be mterpreted as acceptance, may 
I be allowed to state quite briefly that fresh experi- 
.mental work by Dr. Winkler (m process of publication 
elsewhere) fully ooniinns that the reaction under the 
conditions of our previous work is almost entirely 
homogeneous, and shows by direct chemical analysis- 
that the pressure increase gives a reliable measuro 
of the actual rate of disappoarance of aoetaldehyde t 
C. N. Hinshelwood. 

Physical Chemistry Laboratory, 

Balliol College and Trinity College, 

Oxford. 

Doo. 16. 
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Oxidising Agents and Vat>dyed Cotton 
In the course of an investigation into the action of 
oxidising agents upon cotton dyed witli vat dyestufis, 
we have obtained evidence of a simple relationship 
between the stable potential set up when a platinum 
electrode is dipped into a dilute solution of sodium 
hypochlorite, and the amount of chemical modifioation 
produced when this solution acts, under standard 
oonflitiona, upon pure cotton cellulose dyed with the 
reduced or leuco form of certain vet dyestuffs These 
results may prove of interest to those engaged m a 
study of the cheimstrj of cellulose and similar poly¬ 
molecular comjiounds and also to those who are 
working on phenomena of oxygon transfer facilitated 
by a chemically labile substance 



tio 1. 


Certain vat dyestuffs exhibit great resistance to the 
action of chemical reagents m ddute solution, except 
that they are readily reduced at the essential qumone 
groups. The reduction- or leuoo-compound is usually 
unstable, reverting easily to the V'at dyestuff on con¬ 
tact with atmospheric oxygon or upon treatment 
with dilute aqueous solutions of oxidising agents 
The presence on the cotton fibre of this reduced 
form of some vat dyestuffs causes a remarkable 
acceleration in the rate of chemical modification of the 
cellulose by ddute sodium hypochlorite If this 
modification is measured by the moroase m the 
fluidity (reciprocal of viscosity) of standard solutions 
of the treated cellidose in solutions of ouprammonium 
hydroxide, it can be shown that more modification 
IS accomplished in a few seconds m the presence of 
reduced dyestuff than is brought about over a periwi 
of some hours by hypochlorite acting m the presence 
of the fully oxidis^ form of the dyestuff, or in the 
complete absence of vat dyestuff In all these experi¬ 
ments light IS excluded 

In a senes of experiments, cotton dyed with a 
reduced vat dyestuff was treated, in the dork, for 
10 minutes with dilute sodium hypochlorite solu¬ 
tions, mamtained at a number of different hydrogen 
ion concentrations by a procedure m which the sodium 
hypochlorite is employed as its own bufformg electro¬ 
lyte. The connexion between the chemical modifica¬ 
tion of the cellulose (os measured by its fluidity) 


and the pH of the hypochlorite solution is given in 
curve A on Fig. 1 In curve B is shown the connexion 
between pH of the hypoohlorite solution and the 
potential set up by it at a clean platmum electrode. 
This potential was measured in the usual way by 
formmg a cell with the platmum electrode and a 
saturated calomel half element and measuring the 
E.M F. of the cell potontiometrically The potential 
at the platmum electrode is express^ by comparison 
with the hydrogen electrode m a solution of the same 
pH as the solution under exammation 

The remarkable agreement between these two 
curves is not found in the unaccolerated oxidation 
of cellulose in the absence of reduced vat dyestuff. 
The agroomont appears to indicate (a) simple relation¬ 
ship between the cuprammomum fluidity and the 
mean molecular size of cellulose modified by acceler¬ 
ated h3q)ochiorite oxidation, (6) a consistent and 
unoomplicated meohanism for the oxidation of 
oellulose by hypochlorite over a considerable range of 
hydrogen ion concentration, when the oxidation is 
accelerated by reduced vat dyestuff 

The use of reduced vat dyestuffs or analogous 
aoooleratmg substances may law! to a simplification 
of the study of the oxidation of colluloso and similar 
compounds. 

A fuller account of this work will appear m a fortli- 
oommg issue of the Journal of the Society of Dyers 
and Colourists 

H A Turneb 

G. M Nabae 

F SoHOI.EFIELr> 

Department of Textile Chemistry, 

College of Technology, 

Manchester 1 
Nov. 7 


Vision in the Ultra-Violet 
In a letter m Natdre of November 10 (p. 736) 
Prof. Fabry mentions two publications by Kidman 
on this subject, hitherto unknown to me, which I 



read with g^reat mterest. In one of them the oorre- 
lation of the property of seeing ultra-violet witit 
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age 18 disousBod Aa I meaaured quantitatively 
and F,,,o/F 4 ,,t, it seemed to mo of aomo 
interest to publish a graph (Fig 1) of these quantities 
against age, which oonflnns well that there is a general 
decrease of visibihty between thirty and forty-five 
years of age, as afiirraed by Saidman. Indeed, also 
in my case no one older than forty-three could per¬ 
ceive light of wave-length 3130 



FlO 2 Vialbiutr ratio Fui./F.,,, plottod 
agalnat pellow-blae ratio Ryt, No apparent 
correlation 


geographical linos and races which do not differ in 
gross morjihology, but can be distmguished by the 
shape and size of the Y chromosomes m the males, 
and by storihty and other abnormahties m their 
male hybrids (Koller*, Dobzhansky*) La Grande 2 
(weak race A, Dobzhansky and Boch‘) and Texas 1 
(strong race A) are two such races In the salivary 
glands of the hybrid from the cross between these 
races, the sex chromosomes pair as m pure races, 
which indicates complete homology m their mtemal 
structure Throe out of the four autosomes pair 
regularly throughout their length, but m the remain- 





The general behaviour of younger and older people 
was very well confinned by many tests, which wore 
not worked out quantitatively. 1 have also tnod to 
plot the quantity against the yellow-bluo 

ratio. It happened that many of those who under¬ 
went the ultra-violet test were measured as to Ryb 
according to Ives (ratio of caniUe power of specihod 
carbon filament lamp viewed through potassium bi¬ 
chromate and copper sulphate filter) From this graph 
(Fig. 2), It IS seen that this correlation is very poor 
This emphasises that the question of vision m tho 
ultra-violet is more detormmod by accidental pro¬ 
perties of the eye (colourmg of hquids) than by a 
tertam disposition of receptors. 

W. DE Gboot 

Natuurkundig Laboratorium der 
N. V. Phihps’ Gloeilampenfabneken, 

Eindhoven, 

Nov. 21. 


mg one on intercalary segment of one member pairs 
in an inverted sense with respect to the segments on 
either side of it. When pairmg is complete, these 
mtorcalary segments form a oharactenstio loop (Fig 
1, right) When it m incomplete, either the inter¬ 
calary segment or one or both of tho ends remam 
unpaired (Fig 1, left). Diagrams of the four possible 
types of pairmg are shown in Fig. 2 
The cross is therefore a structural hybrid and the 
two races differ not only m regard to the structure 
of their Y chromosome but also in regard to the 
structure of one pair of the autosomes. An mversion 
of a segment hos occurrod in the history of one of 
them smee their separation from a common stock. 



Origin of Variations within Speues 
In tho sahvary glands of the larvso of Drosophila, 
the chromosomes, which arc of immense size, about 
seventy-five times the length of those m other tissues, 
show a banded structure. This can be seen in hvmg 
cells stamed with methylene blue and in permanently 
fixed preparations. The width and spaomg of the 
bands are characteristic and constant for each part 
of the chromosomes, as was found by Painter*. 

The homologous chromosomes m the salivary 
glands undergo somatic pairing, hence the number 
appears to bo haploid, each thread actually repre¬ 
senting two closely fiis^ chromosomes. This pairmg 
18 evidently conditioned by homolo^ in the same 
way as pachytene pairing. Individums, heterozygous 
m respect of the structure of the chromosomes, that 
IB, in the linear arrangement of their genes, show 
differences of sequence by changes of association. 

In DrosophUa pteudo-obsoura there are several 



Fio 2 IMaanun UliutnUiw tlie different tyjfe* • 
of palrlns of ebromoeomee heterotygoui fSr In- 
vendOD A’ Indloatee the chranoenme with an 
Interoalary Inverted aeginent. 1, oorapleta, 2, 8, 
and 4, Incomplete pairing. 

Differences m abnormality which occur between 
moles in the crosses mvolvmg these races and race B 
cannot be due to tho Y chromosome alone. There 
must also be differences between the X chromosomes 
or between the autosomes. In view of these observa¬ 
tions, It seems probable that the genetic behaviour 
IS assooiated witli the structural differences found in 
the autosomes. 

Incidentally, it may bo noted that it is possible to 
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anal} HU variations rapidly by cytological tuchiiiquo, 
winch could only bo dotoctod by tho exponmontal 
briicdor with considerable difficulty 


Department of Zoologj-, 
I^iiivorsity College, London 
Doc 1 


P Ch Kolijih 


'alntcr, fh S “Tlio Morphology of the X-Ct 
'ary Ulanda of Itmophila melonobortef and a nca 
I Map for tlila Element", Omettej, 10, 44H-4ttO 
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Typo lit Clitomo- 
. lu, a.o-,uw 1934 
'Hpenuatogeiieals In Drotophita jiieudo obteura 
jlcal Baala of Sterility In Hybrid Malea of Races 

Kdm , M, «7-S - 
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Drotophila pietido-obtrura", Z Zettf t 
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• l>ob*han8ky, Tli, “Studies on H>hrld StoriUty 
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itiat , 21. lea-UH , 

* Dob&liaituky. Th , and Jityh, K D , “Intcrsterllo 

psfudo ohKrura trul Jttol Ce7Ur , 63, ill4 Si 
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Embryo Sac and Embryo of Mortnga oletfera, Lamk. 

This plant was first investigutiKl in 1923 by F L 
Rutgers', wlu) makes some astonishing statuinuiitH 
rugardmg tho dovelopinunt of tho embryo nae and 
embryo Ho states that the arehuHixirial cell w ileep- 
seatotl m the nucollus, and functions directly as the 
mogasjTKire mother cell without cutting off any 
parietal tissui'. This on re<lH< tion gives rise to a 
T-shapod totnul of megasporoa of which the lower 
produces a 6-nucleatu embryo sac Ho further 
remarks that tho fertihaod egg undergoes several free 
nuclear divisions and wall-fonnation starts only after 
sixteen nuclei have been formed ' 

As my results are very different from these, I 
think it worth while to record them brielly 

The young nuccllus usually shows a single hyjio- 
dermal archcsponal cell This cuts off a primary 
parietal cell which by further divisions forms throe 
or four wall layers The mogtvspore mother cell 
div idea in the usual manner to form four megaspores 
which may uitlicr bo arrangoil in a smgle liiu'ar row 
or in the form of a T 

Embryo Hoc Tho nucleus of the luncfionuig 
megOMixiro divides three times to form a normal 
8 nucleate ombrjm sac The antipodals ore (‘phemeral, 
but in some coses they may persist for <niitc a long 
period In the former case an older ombryo sac 
would appear to bo only 6-micloate, and it is just 
possible that Kutgers based Ins conclusions on the 
observation of sucli embryo sacs 

In some cases, two embryo sacs were present 
within the same nucellus, and in one easo I saw two 
paired nucolli each with its separate imier integu¬ 
ment, but with a common outer one. Many irregu¬ 
larities exist in connexion with the total number of 
nuclei in the embryo sac In several cases tho egg 
apparatus was soon to contain four or even five cells. 
The number of free nuclei in the middle of the embryo 
sac was found to vary from 2 to 6 

Endoitperm and Kinbryo The primary endosperm 
nucleus divides rapidly forming a mass of nuclei 
■pecially crowded at the micropylar end In poorly 
fixed material some of these nuclei become arranged 
in such a way that tho whole body appears to Ira a 
free-nucleate egg A careful study of serial sections 
reveals, howevei, tliat the fertilised egg is situated 
just above this mass of nuclei and divides much later. 
The first separatmg wall is transverse, as m other 
Angiosjierms. The upper cell divides to form a 
massive suspensor The mature embryo is dico¬ 
tyledonous, but m some cases it may become tri- 
coty ledonoua due to a split in one of the cotyledons 
1 wish to express my sincere thanks to Dr. P 
Maheshwan for guidance and suggestions throughout 


the course of this investigation I am also grateful 
to Prof K Schnarf, of Vienna, who took the trouble 
of examining some of my slides and confirmed my' 
observations 

ViSHWAMBHAR PUKI 

Department of Botany, 

Agra College, 

Agra Oct 28 

' Ann Jard Bat Buitentora 31 1-0<J . 19-3 


Structure of the Caudal Fin of the Cod 
As the cod IS a typo commonly dissected by 
students in zoological laboratories, may I point out 
an error which still occurs even in the latest text¬ 
books conconung tho structure of the caudal fin of 
this fish T 

Textbooks assort that there is something peculiar 
about tlio tail fin of the cod and other fladida;, and 
state that it is symmetrical Iwth externally and 
internally. It is also stated that the OadidsB do not 
jitts-s through a heterocercal stage in development 
Hence the fin is desi'ribed os ‘isotercal’, ‘diphycercal’ 
or ‘pseiidocercar, and in fact this alleged diphycercy 
has led to conclusions of great importance sucli os 
phylogenetic relationshiji and the composition of tlie 
present fin 



However, I merely invite the attention of teachers 
of zoology to the accompanying sketch (Fig 1) of 
the extremity of tho caudal fin skeleton of tho cod, 
from which they can draw their owm conclusions It 
can bo easily verified by dissection and clearing in 
xylol. It IS scarcely possible to call the fin anything 
else but homocercal, as in the majority of Teleosts 
There is clearly nothmg peculiar whatever about the 
structure. Moreover, in Qadut mtnutus at least, and 
doubtless in every other (ladid, a heterocercal stage 
IB very obvious in specimens one inch long 

An exactly similar error appears constantly m 
regard to the caudal fin of the eel, which is also 
homocercal For those interested, I venture to direct 
attention to my previous papers on caudal fin 
structure m fishes' 

R H Whitehouse. 

23 Prospect Hill, 

London, E,17. 

Nov. 19 


• "The C«od»I Fin of Ptohee", Pne Km Soe., B, •! , 1910 "The 
OHidal Fin of the Teleoitoml", Proe. ZoM. Soe ; 1910 "The Osndal 
nn the Bel Ohmeikmia" Rte. Ini Uut, April 1918. "The Evohi 
Uoa of the CsudiU Fin of IWms", Ret Ini, Mut., Aosnet 1018. 
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Estimation of General Ability 
In statistical theory it has been for some tune a 
discipline for statisticians to distinguish by appro¬ 
priate notation a population parameter that is being 
estimated and the measure obtained from a sample 
that IB to be its estimate It is now, for example, 
common for a true population correlation ooefflciont 
to bo denoted by p, andr f o be our sample astimato of it 
In Spearman’s theory of ability there are sufllcient 
real diflicultios, without the mtroductioii of one oi 
two of a more artificial kind that 1 venture to com 
ment on here because they seem to mo to have arisen 
inaml\ owing to the non recognition of the value of 
this discipline in the psychological domain If, os 
a convenient notation m Spearman’s two-factor 
theory, wo denote a person’s general ability by O, 
and our estimate of it by g, wo can at once n>ahse 
certain facta about g that have nevertheli’>s8 boon 
put forward m rather an obscure way m the hteiature 
Thus g will not be identical with (/, and con 
se(]uently it may bo said that O is inileterminato 
A (piantity i has been introiluced to represent this 
mdetorminacy Though, tiowovcr, we may choose 
to write a fonnal equation relating g, O and t, this 
will not tell us qualitatively more than wo already 
know, that g in general differs from O The difference 
may be regardoil statistically as the error of estima¬ 
tion , actually it must be a function of the s|>ocitic 
abilities corresixmding to the tests used This has 
been |V)intod out recently by Prof Godfrey Thomson' 
further, it has been stated that g is not conserveil 
by linear transformations of the test scores A 
transformation m general, since it implies that the 
same test score will contribute to more than one ot 
the new test scores, will mtroduco group fact-ors 
where none might have existed before, and correla 
tions among the new test scores will not therefore 
sutisly the tetrad criterion yet we can always 
regard any new value g', say, obtained from them 
os an estimate of O. We shall expect g' to differ from 
g, but this would appear to have httle relevance to 
what value we ascribe to Siiearman’s theory 
M S Bartlkit 
Agricultural Rosearoli Station, 

Jealott’s Hill, 

Bracknell, Berl^. 

HrU J PtycM , 86 , 92-90 , 1924 


Measuring General Intelligence by Tests which 
break the g-Hierarchy 

In an article in the current number of the British 
Journal of Psychology, I have shown that two tests 
which fit separately into a hierarchy, but the correla¬ 
tion of which with one another breaks it, can under 
certam conditions bo weiglited so as to form a team 
of two tests corrolatmg perfectly with g Ttie object 
of the present note is to pomt out an extension of 
this prmciple If k tests each ht separately mto a 
hier^hy, but cannot co-exist m it, their correlations 
with g (r^, . . r*,) can be separately found 

A team of these k tests can then be formed, with 
weights proportional to (—) the co-factors of r^g, 

• r/tg in the detennmant 



’•iw . 1 


to give an estimate of g, and this estimate wUl corre¬ 
late perfectly with g if the value of the above dc 
torminant is zero If the latter is the case, the k 
non-conformmg tests may be represented os con 
taming among them k-l group oompononts in addition 
to the general component g 

Godfrey H. Thomson 

University, 

Kilinbiirgb 
Nov 12. 


Dipole Moment of Iodine 
The pioblem of the ilipole moment of iodine is cl 
considerable interest. Some joars ago, Williams' and 
Muller and Siw-k* measured the moment of loihrie 
m benzono and carbon disulplude solutions and 
obtained a value of 1-1 2 x 10 " i. u 8 units. It is 
well known, however, that the iodine molecule should 
have a symmetrical structure It is scarcely likely 
that iodine would react chemically with bcii/ono 
under the conditions of their experiments The 
mumoiit observed woh duo to some mterac'tion be¬ 
tween 1, and C|U« It seemed strange to us that a 
moment of the order of magnitude of 1 Debye, that 
IS, a moment characteristic of a molecule of a marked 
polarity, should arise through the influence of Van 
dc*r Waals’ forces The discrepancy lietween the 
value observed and that to be expected from theoret¬ 
ical considerations can be attributed to the im¬ 
perfection of the method of measurements 

The authors mentioni'd above determined the 
dieleotrio constant at one temperature and calculated 
the moment by subtracting the electronic part, 
obtained from refraction data, from the total polansa- 
turn This method is not sufficiently jirei'ise because 
the atomic polarisation is neglected We have 
measured the dielectric constant of solutions (1-6 per 
cent) of iodine in benzono and carbon disulphide at 
different temperatures from 16° to 70° m the case 
of benzono and from 15° to 35° for carbon disulphide 
by the hoterotlyne beat methwi 

Our experiments show that iodine has no dijiole 
moment m benzene or m carbon disulphide The 
probable error of our method of investigation is not 
greater than 0 I Debye. The electric moment of 
iodine 18, thoroforo, within the limits of this error, 
equal to zero 

W Wassiliew. 

.1 Sybkin 

I Kenez 

Laboratory of Electric Properties of Molecules 
Karpow Institute for Plivsical Chemistry, 

Moscow 
Nov 28 

■ PMvi Z 20*, 1928 
•Ph»t t , II, 821 : 1930 


Designation of Logarithms to Base e 
In a short review in Natdbe of November 3 (p 
684) it 18 remarked that “The notation ‘In’ for ‘lo^’ 
will probably be somewhat strange to British 
readers”. 

This notation was used by Jahnke amd Emde 
"Funktionentafeln”, and even m the first (1909) 
edition they did not deem it necessary to explam 
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the mooning of ‘In’, so that it was presumably 
familiar on tho Continent twenty-five years ago ; it 
IS also used by Milne-Thomson and Comrio m 
thoir “Standard Four Figure Tables’’ (1931), but 
they thought it desirable to explain in a conspicuous 
position that 

Logantlims to base 10 are denoted throughout by ‘log’, 
lAjgoritlinis to base e are denoted throughout by ‘In’, 

thus confirming your rev lewer’s opinion that the 
notation is “somewliat strange’’ in Great Britain. 

It IB to bo hoped that this use of ‘In’ and ‘log’ 
m tho latter tables, which aro bound to be used more 
and more as thoir advantages are recognised, will soon 
familiarise users with this notation, which appears to 
possess at least two obvious advantages • it reduces 
the cost of printing by elinimatmg tho subscript , 
or ,5, and it reduces tho risk of confusion or error 
if the humod user does not notice the subscript 
C R. C’OSENS 

13, Millington Hoad, 

Cambridge 
Nov 10 


Large Telescope Mirrors constructed by 
Dr. J. Peate 

In the years 1895-98 the Rev. Dr Jolm Peat©, 
of Greenville, Pa , ground and polished a 02 in 
diameter telescope mirror for the American Uru- 
versity of Washington, D C Prior to that tune he 
had mode thirteen other roflochirs, in the years 
1879-96, which are said to have gone to “all ports 
of tho world, mcluding India” The whoroabouts 
of only two of those thirteen mirrors seem to be 
known, those being at Thiel College, Greenville, and 
Allegheny CoUogo, Moadvdle, Pa. 

I am ondoavounng to compile an accurate account 
of the making of the 02 in mirror (tho largest glass 
reflector in the world at that time) which was oast in 
Butler, Pa, in March 1896, and of Peate’s activities a.s 
a mirror maker generally May I ask that if any 
reiulers of Nature know the whoroabouts of tho 
missing mirrors, and what use has been made of them, 
they will be so good os to write to mo ? 

F W Preston 

Box 840, 

Butler, Pa , U S A 


Points from Fo 

When tho lighter elements are bombarded with 
slow neutrons, atomu' transmutation may occur with 
release of energy Dr J Chadwick and Mr M Gold- 
haber, by tho bomhardmont of lithium with neutrons 
from a radon-borylhnm source slowed down by 
passage through paraffin wax, find that helium and 
triple-weight hydrogen (H’) are produced, alsiiit 
five million electron volts of energy being releasexl 
at the samo time Boron gn es a similar result, and 
these elements are thoroforo indicated as sensitive 
detectors for slow neutrons 

From tho similarity m chemical constitution of 
certain substances producing cancer and of tho 
female sex honnonc, oestrm, it has been mferreil 
that tho latter may ho able to produce cancer, and 
some experimental ovidonco has already been brought 
to support this view Prof J. B. Collip, Dr. H Selye 
and Prof D L Thomson now report cancer symptoms 
m castrated female rats inji'cteil with oil-solutions of 
the sex hormone 

Tho transformation of radiant energy into ‘matter’ 
was dodiiccsl theoretically by Dirac, who showed 
that two units of raihant energy (quanta) moy give 
rise to a pair of positive and negative electrons 
(having mass) Dr E J Williams now calculates 
the probability of a similar pair bemg formed from a 
quantum and an electron within tho atom’s nucleus 
(this electron bemg equivalent to a quantum or 
photon, from the {loint of view of on observer 
approaching it with a velocity nearly that of 
light) 

A discrepancy exists between the charge of the 
electron computed from tho rate of fall of electrified 
droplets (4‘77 x Ifi-*" e a u.) and that oaleulated 
from tho wave-length of X-rays determined by tho 
ruled-grating method (4 80 X lO-*' E s u ) This 
would lead to a corresponding difference in the unit 
used m measurmg X-rays, namely, the X-unit 
(=• 0 001 A or 10-” cm ) This will have to bo 
increased, according to Mr M. SOdennan, by about 
0-2 per cent (or the numerical value of the X-ray 
wave-lengths correspondmgly changed) 


regoing Letters 

Messrs A R Ubbelohdo and A Egerton put for- 
wanl the view that the jiresonce of organic molecules 
which, when disrupted, give rise to radicals (HO-, 
C,H,0-, etc ), moreases the amount of knocking ui 
the internal combustion engine and plays an im¬ 
portant part in many explosive processes 

A fairly close parallelism between tho electro¬ 
motive force of a platmum electrode m solutions of 
hypochlorite and the action of tho latter upon 
cellulose fibres dyed with a reduced vat dyestuff, is 
reported by Mr H. A Turner, Mr. G M Nabar and 
Prof F Scholofield Tlio extent of the action was 
determined from the change in fluidity observed 
when tho cellulose fibre was dissolved m cupram- 
monium hydroxide solution 

Tlie order of arrangement of genes (carriers of 
hereditary traits) along the chromosome threads 
may give rise to peculiar loops, when cliromosomes 
coming from unlike parents (heterogeneous as re¬ 
gards striiotiire) are paired Mr P Ch Koller 
submits photographs and diagrams of such ab¬ 
normally paired chromosomes m the cells of the 
salivary gland of the fruit fly (Drosophila) He points 
out that they can help in the rapid determination 
of variations within a species. 

A description of the development of the embryo 
m the seeds of Moringa oletfera (from which oil 
of ben, similar to olive oil, is extracted) is given by 
Air Vishwambhar Pun It differs from that given 
by F. L Rutgers m 1923. 

Prof C Spearman postulates that ability 18 made up 
of a factor due to trammg in the particular field ufider 
consideration, and another factor due to intelligence 
or general ability, O. Mr M 8 Bartlett states that 
the latter quantity is mdetomunato ; it differs from 
the experimentally estimated abihty, g, by a factor 
which depends upon the specific abilities correspond- 
mg to the tests used m measurmg mtelligenoe. 
Erratuk. —^The value of the s h.v. obtainable from 
xanthme-unc acid, as obtamed by Abss Fihtti, was 
given m this column last week as — 0‘113; it 
should have been -1- 0‘113. 




73 


January 12, 1935 NATURE 


Research 

Domestic Fowl m Britain. A colloction of antiquities 
from York made by the late William Hewitt of York 
when excavations wore being carried on in High 
Ousogate in 1903 was acquired by the Municipal 
Museum, Hull, and has recently been placed on 
exhibition in the Mortimer Museum Among the 
objects m the collection, described with illustrations 
by Mr T. Sheppard ui the Naturalist of December, 
were twenty-one needles, principally of bone and 
occasionally of ivory, varying from 6| in to 2| in 
111 length Some of the bone needles are curved and 
possibly wore made from the ulnar bone of a hare. 
There were also fifteen pins of bone or ivory, varying 
in length from 4^ in to 1^ in A hollow tube sj ui 
long may bo a comb case It has a deep groove 
out m the centre, as though it had been used as a 
holder This, and a smaller tube, are made from a 
inainmal bone. With these objects wore two hone- 
stones or sharpeners, with perforations for hanging, 
a tine of red doer antler, sawn off and sharpened to a 
sijuaro point and an amber pendant Of the spindle 
whorls, one of sla(^ is elaborately decorated with 
(oncentrio rings on the convex side There are two 
massive jet rings and a terra-cotta mask with a 
face and head-dress almost Egyptian in style Among 
the bones of pig, ox, red-deer and horse, were two 
specimens which are the tibia and femur of the 
domestic fowl, Gallos domesticus In a recent 
discussion in the Ibis on the domestic fowl m Britain 
111 ])ru-Roinan times. Dr P. H Lowe argues, against 
the previously accepted view, that it was indigenous 
'I'hese two bones from York would appear to confirm 
his observation 

Bird Soaology. 8o many anecdotes have been circu¬ 
lated about the attentiveness of uulividual birds to 
others of their kind in dilBoulties, that a light on the 
other side of bird relationships should not be out of 
place Erie C Kmsey has studied m California the 
habits of the long-tailed yellow-breasted chat (Iclena 
Virens longicauda). He trapped the female of a pair, 
and on the followmg day the male appeared with a 
now mate and immediately started nestmg operations 
withm a few feet of the old nest, notwithstanding 
the fact that his old mate was anxiously callmg to 
him from a trap placed alongside the old nestmg 
Bite. He appear^ to be indifferent to her presence 
III the immolate neighbourhood and entirely heedless 
of her difficulty. Indeed, it was found to be a rule 
fur this species that a captured mdividual, male or 
female, of a pair, never succeeded in decoymg its 
mate mto the same trap Matmg seemed to be 
casual! of another pair, the male was first trapped , 
two days later the female appeared with a new mate, 
whereupon she was trapp^, and on the followmg 
day the same male appeared with a new female 
(Condor, 36, 236 ; 1934). The regardlessnees and 
(icktenoss of this chat is m marked contrast to the 
habits of some other passerine birds which are 
devoted mates. 

Indian Leafhoppen or Jassidc. Dr. H. S. Pruthi has 
f published a second contribution to the above subject 
(Mem. Indian Mus., 11, No. 2, July 1934) In the 
pi^nt work he desenbes the genotypes of some of 
the genera erected by the late Mr. W. L. Distant, and 
•deo revises the genus Moonia, Dist. Dr. Pruthi 


Items 

remarks that Mr. Distant is the author of more than 
60 per cent of the genera and species of the family 
described from India. Unfortunately, both the 
descriptions and dlustrations of most of the new 
forms described by this author are very madoquate 
The need has oonseijiiontly arisen for a thorough 
revision and redoscription of most of Distant's 
material m order that progress may be made m the 
further study of the Indian forms The present work 
18 a contribution towards that end, and Dr Pruthi’s 
oareful figures, especially of the male genitalia, 
together with the insect species portrayed on the 
accompanying plates, should prove of definite 
value to students of the family in question. The 
Indian species of Jas8id«>, it might be added, con¬ 
stitute an important component of the Jassid fauna 
of the world, and those memoirs will interest special¬ 
ists in this large and rather neglected group of 
insects. 

Results of Nerve Grafting. Sir Charles Ballance has 
rocoiitly publiahed a Hhort monograph (“Tho Conduct 
and Fate of tho Peripheral Segment of a Divided 
Nerve in tho Cervical Region when umted by Suture 
to the Central Segment of another Divided Nerve” 
London. Macmillan and Co , Lhi , 1934 Is 6d net) 
ilealmg with his more recent work on nerve graftmg 
Ho fmds that when tho cervical symiiothotic trunk 
IS made to supply a voluntary muscle, the motor end 
plates have the normal structure and the sympathetic 
fibres mcroaso m diameter us the end plate is ap¬ 
proached Aoconlmg to Langley and Anderson, it is 
only tho preganglionic fibres of the sympathetic 
system winch can be made to supply voluntary 
muscle ; tho post-ganghomo can ne\ er take the place 
of somatic fibres This distmotion agrees with the 
modern pharmacological groupmg of nerve fibres for 
(m Dale's terminology) the somatic and preganglionic 
fibres are 'cholinergic' whilst the post-ganglionic 
fibres are 'adrenergic' Tliere ore, it is true, con¬ 
siderable difforonces both in the structure and speed 
of recwtion of somatic and preganglionic fibres, but 
Ballanoe’s work shor s that after the substitution 
has been made, the preganglionic fibres retam their 
choracteristio size m tho nerve trunk down which 
they have grown, but become modified in the muscle 
as they approach their destination in the motor end 
plate 

Elm Disease m Great Bntam. A brief momoremdum 
issued by tho Forestry Commission gives a review of 
tlie sevonth amiual survey of tho extent of the 
attack of the insidious and at times highly virulent 
malady of the elm genus. During last summer, tho 
disease is said to have made definite progress m 
nearly every area examined, but the severity of the 
attack IS below the peak year of 1931. Infected 
trees have been recorded m ttiree new ooiifities, 
Lancashire, Merionethshire and Comwall Tho 
olassifioation of the oountios of England and Wales 
shows mne where the attack is frequent and often 
serious, sixteen where it is sporadic, sixteen seldom 
found and eleven m which the disease has not yet 
been reported. It is considered that a more wide¬ 
spread survey would almost certainly add to the 
numbers in the classes 'sporadic' and ‘seldom found’ 
The nine oounties where tho pest is worst all he to 
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the north and east of Ijon<lon, save the Isle of Wight 
It 18 said that there is no indication as yet of the 
disease extending westwards Tlie point of interest 
which IS being studied is what projiortion of attacked 
trees recover partially, but still remain in a condition 
where the infestation may restart , and what pro¬ 
portion recover entirely In a case in Kent, known 
to the writer, three young vigorously growmg trees, 
two standing within ton yarils of one another, the 
third a hundred yards away, were attaekeil some 
four or five years ago Of tho two standing close 
together the first attacked appeared to ha\o re¬ 
covered and then died within a year The second 
has entirely recovered The third tree lost its leader, 
then died rapidly from the top, and was then felled 
and burnt Tho fungus had penetrated into some 
of the branches halt way down tho stem The elm 
bark beetle is said to be a chief carrier of tho disease 
No booties or their galleries wore found in any of 
the throe trees No definite record of the elm disease 
has jet boi'n reported from Scotland 

Specific Heats of Gases at High Temperatures (* O 
Shorratt and Ezer Griffiths, workmg at tho National 
I’hysical Laboratory, have measured tho spociflo 
heat of carlion monoxide at tomporatiires of tho 
order 2,000° C , using tho velocity of sound measured 
in a graphite tube (Froc Rotf. Soc , Nov. 16, 
1934) Previous attem[it8 to measure the spooiflc 
heats of gases at high temperatures have been made 
by the explosion method, involving great oxjien- 
montal difficulties and largo uncertain corrections. 
The train of sound waves was set up by a quartz 
piezo-eloctric crystal, the cffootive length of tho tube 
was varied by moving a carbon piston, and tho con¬ 
dition of resonance was indicated by changes in the 
plate current of the oscillator maintaining tho vibra¬ 
tion of the (pisrtz crystal Temperatures wore 
measured by a disappearing filament pyrometer 
Since tho velocity of sound in a gas shows a dispersion 
effect, bemg different for different frequencies, the 
velocity was measured at several froqueiioies and a 
correction applied, using a theoretical result of 
Kneser Tho spectfle heat finally deduced was in 
good agreement with that deduced from band 
spectroscopic data 

Molecular Clustering in Fluids R S. Knshnan (Proc 
Indian Acad Sci , Oct, 1934) has made optical 
experiments to test for tho presence of molecular 
aggregates m liquids and liquid mixtures A beam 
of polarised light was passed through tho liquid, and 
tho ‘depiolarisation’ (that is, the ratio of tho intensity 
of the horizontal to the vortical components of 
polarisation) of tho light scattoretl at right angles is 
observed If tho scattenng particles are comparable 
in size with the wave length of light, this depolarisa¬ 
tion may bo observed Negative results were obtained 
with a number of organic liquids Positive results 
were obtained with a binary liquid mixture (carbon 
disulphide -h methyl alcohol) and this effect persisted 
at temperatures lying within a considerable range 
around tho critical solution temperature 

Explorauon of the Upper Atmosphere by Sclf-Rccordmg 
Balloons. E Rogener and his co-workers (,Phy» Z., 
Oct. 1, 1934) have obtained further information on 
cosmic rays and on the absorption of light in the 
atmosphere by the uae of beautiful self-recording 
instruments earned by sounding balloons E Regener 
and Q. Pfotzer sent up a Geiger-MUller counter. 


which with its high-tension battery and countmg 
mechanism gave a load for the balloon of about 
6 kgm The apparatus attained a height of 28 km 
and tho impulses counteil gave a variation with 
height practically identical with that formerly 
observed with ionisation chambers The readmgs at 
the highest altitudes show a transition effect due to 
tho formation of secondary radiations as the radiation 
enters the Atmosphere Measurements were mSKle 
by E Rogoncr and R Auer with a largo, ojien ionisa¬ 
tion chamber connected to a self-recording electro 
meter, the chamber being in some experiments lined 
with paraffin or celluloid Tho experiments showed 
that no largo part of the cosmic ray intensity was 
duo to neutrons E Rogener and V H Regener 
sent a quartz spectrograph to a height of 30 km 
with a balloon In order to avoid setting the spectro¬ 
graph to point at tho sun, the sht was directed 
towards a white disc illuminabyl by tho sunlight 
The camera took a number of sjjoctrograms on a 
rotating platii, the height being indicated on each 
by tho shadow of an aneroid |X)inter The plates 
were measured in a photometer at two different 
wave lengths lyuig in tho region where the absorption 
of ozone sots steeply m, and the results us^ to 
obtain the distribution of ozone .in the atmosphere. 
The maximum concentration of ozone appears to 
lie in tho region 24 km high, and at 30 km height 
70 per cent of tlie ozone lies below the apparatus. 
This result agrees with the estii ates of Goetz, 
Moetham and Dobson, rather than with the earlier 
view that an ozone layer existed at 4ff 50 km. 
height 

Activity Coefficients of Sulphuric Aad. Most of tho 
measurements of tho activity coefficients of sulphuric 
acid have boon made with the Hg/HgjSO* type of 
electrode Tho solubility of mercurous sulphate, 
however, proliibits its use m acid concentrations 
below 0 006 molol The cell oontaming two-phaso 
lead amalgam, with lead sulphate as dopolanser, is 
free from this objection and has been used by J 
Shrawder and I. A Cowporthwaite (J Amer. Chem 
Soc , 56, 2340 , 1934) m measurements of the activity 
coefficients of sulphuric acid from 0° to 60° over tho 
concentration range 0 02 to 0 001 m. The calculations 
are somewhat difficult, smoe the degree of ionisation 
of tho acid, involving the two ions HSO,' and 80,', 
hsts to bo taken mto account, and some assumptions 
are riMiuired. The results at 26° are compared with 
the La Met, Gronwall and Greiff extension of the 
Debye-Huckel theory on the assumption of an ionic 
size of 1 76 A. The results are alro applied to the 
calculation of the heats of dilution of sulphuric acid. 
The results are widely divergent from those obtamed 
by the calorimetno method, particularly at low con¬ 
centrations. When jilotted against the square root 
of tho molality, the calorunetrio heats of dilution 
provide a curve which becomes linear below O-OOl m. 
The electro chemical values indicate a curve which 
exhibits a point of inflexion such as would be required 
to bring the curve into the limitmg Debye-HUckel 
slope. A large part of the difference is shown to be 
duo to the different methods of extrapolation used, 
and adequate agreement is obtamed above 0 0086 w. 
Tho calonmetno data are, however, shown to be m 
disagreement with several independent results of 
electromotive force measurements, so that there is at 
prraent a real discrepancy between the values of the 
beat of dilution determmed by the two methods 
which 18 not explained. 



January 12, 1935 


NATURE 


Experimental Work on Cancer 


I N the recently issued annual report of the Imperial 
Cancer Research Fund’, Dr .T A Murray records 
the mam projMirties of twenty-eight different strums 
of animal tumours which arc mamtainctl in the 
laboratories of the Imperial Cancer Kesearch Fund 
lie appeals to other mstitiites to publish similar 
“statements of the significant charactenstKs of the 
tumour strains maintained by them so that investi 
gators throughout the world may more easily com¬ 
pare their material and results”. 

Rous and Murjihy showed that fowl tumours 
transmissible by cell-free material retain their 
individual properties, in appearance, rate of growth 
and distribution of secondary tumours In the first 
pajier of the scientific report*. Dr Foulds describes 
such characteristics for six different chicken tumours, 
and concludes that the behaviour of these tumours 
is parallel to that of metastases in Iiumun cancer In 
a supplement to the report*. Dr Foulds gives a 
detail^ summary of the work on the pniperties of 
the filtrates which produce tumours in fowls and on 
the charactenstics of such growths The 8})ecificity 
of the malignant tissue produced by filterable agents 
and the multiplication of such agents with the growth 
of the tumour differentiates them from the chemical 
caremogomo agents. On the other hand, the 
‘organisers’ induce embryonic structures, the growth 
of which then appears to inoroaso the amount of 
organiser. 

The fourth and fifth papers of the report deal with 
investigations carried out by Dr A F Watson on the 
efEoot of liver diet on tar cancer Maistn showed that 
when either fresh or cooked liver was fetl to mice, 
they became more susceptible to painting with 
cttrctnogonio tar Watson has shown that a prepara¬ 
tion of hog’s stomach containmg the hosmopoiotio 
factor did not have the same effect os liver The 
results of liver feodmg show that the mortality of the 
I (introl mice is much higher than that of the livor-fod 
animals , this effect seems to be greater than the 
influence on tumour production 
Dr E S Hornmg has developed a tochmque by 
nioans of which the distribution of inorganic matter 
m tissues can bo studied. The fixed and sectioned 
1 issue 18 heated to 050° C , after which the distribution 
of the ash can be seen by means of dark-ground 
illuinmation From this, the form and character of 
the ongmal cells con be seen. Hypertrophied stroma 
and most malignant cells appear to contain more 
inorganic matter than normal colls ; m this respect. 


however, tar tumours seem to differ from other 
tumours. The method has shown that radium tn^t- 
ment onuses redistribution of the inorganic matti-r , 
changes are shown within six hours of irradiation and 
contmue for six days There seems no doubt that 
miero-incincratioii is a v’alunblo histological and 
chemical motlifsl 

Mr H G Crabtree and Dr W Cramer show that 
treatment of transplantable tumour tissue with the 
maximum concentration of poisons producing re¬ 
versible inhibition of the resjiiration will also allow 
the tissue to grow when implanted in a host If the 
poison IS used iii a higher concentration, the tissue 
will not grow on transplanting They also show that 
the physiological environment affects the susoeiiti- 
bility to radium, in general, lowered respiration 
causes increased susceptibility Dr Cramer has been 
able to demonstrate that the differences in sensitivity 
to radium of spontaneous mammary oarcmoinata in 
mice are partly due to variations m the extent of 
raacrophago mvasion Ho pomts out tliat effective 
roihation need not kill all the cells directly, but only 
cause temporary but specific damage. 

The last two papers of the report are by Dr R J 
Ludford and deal with the structure and behaviour 
of colls m tissue cultures of tumours Macrophages, 
polyblasts, lymphocytes, giant cells, fibroblasts and 
malignant cells, all of whicli occur m such cultures, 
are described Apart from thoir morphology, tho 
cells can be differentiated by their movements and 
reactions to vital stains Careful subculture has given 
almost pure cultures of malignant cells Ludford has 
been able to use colloidal solutions of fat-soluble dyes 
as a vital stain for tho fatty parts of colls All colls 
are stained by such dyes, but as malignant cells are 
not stamed by the water-soluble trypan blue, it is 
suggested that the plasma membrane of mahgnant 
cells IB relatively rich m fatty substances. In this 
respect, the piembrano resembles that of tho tubercle 
baoitlus. 

Many of the papers are fully and beautifully 
illustrated, and the descriptions immediately below 
tho plates themselves are a great help to the reader 


' Thirty wcond Annual Report (1033-1634) of the Imperial Canctr 
BcHearch Fund 



Annual Meeting of the Saence Masters Assoaation 


r HE thirty-fifth amiual meetmg of the Science 
Masters Association was held on January 1-4 at 
'K'fonI under the presidency of Prof. N. V. Sidgwick 
throe hundred members were present, a number 
'^lightly less than tho usual number for an Oxford 
meeting, although the membership of the Association 
luLs risen to withm the region of two thouscuid 
A full programme of lecturos, visits and demon- 
arranged, together with the usual 
Ahibits by manufacturers and pubhshers. Various 
uepartments of the University were open for mspec- 
hion and special demonstrations were staged, par¬ 


ticularly in the Astronomical, Biochemical, Botanical, 
Electrical and Chemical Departments 

The presidential address, under the title of “Real 
Moleoulos”, was a lucid accoimt of the modem 
physical conceptions of atoms and molecules de¬ 
veloped as the result of the applications of the ideas 
of wave mechames, which, m the opimon of Prof 
Sidgwick, affect only to a slight degree the dimensions 
of atoms and their orbits as deduced from tho 
classical theory, but give a much clearer conception 
of the mechanism of oovedenoy. By assignmg to 
every nucleus a sphere of influence, the dimensions 
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of winch can be oHcortainod by X-ray methods and 
spectroscopy, and by dolinmg the size of an atom 
as that portion of space into which other atoms 
cannot enter, it is iiosaihle to avoid the difficulty 
created by wave mochanics of a cloud of electrons 
of indefinito size surrounding the nucleus. Using this 
conception of the size of atoms, combined with a 
knowledge of the angles between the valencies, a 
molecular model can be built up This model, how¬ 
ever, has a volume mm h less than the molecular 
volume obtaiiK'd in other ways Hence it becomes 
necessary to assume the existence of an envelope 
(duo to the electrostatic reiiulsion of the electrons 
of different atoms within the molecule) surrounding 
an atom in combination, the thickness of the envelope 
being dependent on the various tyjies of linkage 
The effects of molecular collisions on molecular 
change were also discuased, with particular roforonco 
to the poMsibilitii's of twisting component parts of 
the molecules round the vedency bonils, the com¬ 
pression and rarefaction of the bonds, anti tlie altera¬ 
tion of their angular values 

Mr C N Hinsholwood gave a lertiire on “Some 
Aspects of Modern I’hysieal Chemistry”, discussuig 
the sigmlicance to chemistry ol quantum mechanics, 
which, he said, has added new laws and methods of 
calculation in physical chemistry without disturbing 
existing laws to any great extent Zero pomt energy, 
chaui reactions, structure of liquids, and heavy 
hydrogen wore topics included in this survey 
An evening lecture wa.s given by Prof H H 
Plaskptt on the "Physics of Astronomical Vacua”, 
with Hjiecial reference to the density and source of 
lummosity of gaseous nebula) Tho lecture was 
followed by an insjiei tion of tho Univonity Observa 
tory “The New Aspect of tho Elementary Theory 
of Organic Chemistry” was token by Prof R, 
Rrobuison as tho subject of another ovenmg lecture, 
in which, using the conception of aiuonoid and 
cationoid reagents, he showed how tho electron 
thcxjry is resultmg m a unification of physics anil 
organic i heinistry Other lectures were “Plant 
Respiration” by Dr W O James, “Ionisation by 
Collision” by Prof J S E Townsend, “Tissue 
Ri'spiration” by Mr R B Fisher All these lectures 
were much appreciated by members of tho Associa¬ 


tion, for whom much of the value of these annual 
meetmgs lies in tho lucid r^um4s of modern work 
by experts in their various subjects. 

A loctiiro-demonstration which attracted much 
attention was given by Dr K J Franklin on “X ray 
Cinematography” This was illustrated by films of 
the circulation of the filood and respiratory move¬ 
ments of various mammals 

Sound film demonstrations formed a largo and 
interesting part of the general programme of the 
annual moetmg Three films wore shown, snggestisl 
as suitable films for class science teaehing by the 
British Film Institute, on which body tho Science 
Masters Association has representatives The fihns 
wore “The Molet iilar Theory of Matter”, “Sound and 
its Produi tion”, and “The Cathode Ray Oscillo¬ 
graph” While all these fihns did not find favour in 
pv'cry particular (irnloed humour was provoked in 
unexpected pliwos), it was realised that here is a 
valuable addition to teaching technique, particularly 
us a method of revision Difficulties in the matti'r 
of cost, standard projectors, silent versus talkmg 
films, were raised ami discussed at tho demonstra¬ 
tions 

At tho business mooting, tho following oloctions 
took place President, Sir William Bragg , Secretary, 
S V Brown (Liverjxiol Institute); Annual Meeting 
Secretary, R K Williams (Ropton), New Committee 
Members, Dr W G Davis (Newc^-stlo Grammar 
School), L G Smith (Marylebone Grammar School), 
F R Snell (Ea.stbourno College). Changes were 
maile in the rules to permit of the election of honorary 
members, and all past presidents were elected to 
that dignity. The annual report showed that tho 
Association has now 1021 members representing 707 
schools, an increase m tho year of 109 members and 
40 schools The branch orgamsation of the Associa¬ 
tion IS proceeding apace The North Eastern, South 
Wales and North Western branches have been in 
existence for several years. Other branches m York- 
shut), East .iHiglia and possibly Middlesex are in 
process of formation This branch organisation, it 
18 realised, is likely to involve difficulties of repre¬ 
sentation 

The annual meetmg for 1936 will be held m London 
under the presidency of Sir William Bragg 


Periodic Variations in the Mean Focal Depth of Japanese Earthquakes 

Bv Db. Cbari.es Davison 


D uring the last ten years, many estimates have 
been made of the focal doptlis of earthquakes 
in Japein They depend on the duration of tho pre¬ 
liminary tremors at throe or more neighbourmg 
stations Two lists have been published, one by Mr. 
N. Nasu of the after-shocks of the Tango earthquake 
of March 7, 1927 (Earthy, lies Inst BuU , 6, 24^-331 ; 
7, 133-162 ; 1929), the other of ordinary earthquakes 
felt m Tokyo from 1924 onwards, now issued quarterly 
by the Earthquake Research Institute 

After-Shocks of the Tango Earthquake of 1927 — 
Mr. Nasu has determined (he position of the epicentre 
and tho depth of the focus of 482 shocks from March 
11, 1927, to July 16, 1928. Tho values obtained for 
the depths range from 0 to 44 km , the mean of all 
being 15 4 km. or, excluding zero estimates, 15 9 km. 
The after-shocks are subject to several well-marked 
periods—of one day, 29 6, 14 8 and 7 4 days, and 
42 minutes. 


From March 14 to August 31, the focal depths of 
438 after-shocks are given The maximum epoch of 
the diurnal period in tho frequency of these shocks 
occurs at 3 a m., tho ainjilitudo of the period being 
0 24 Durmg the same interval, tho mean depth of 
the foci was 14 O km , and the moan depth durmg 
suooeesive hours is also subject to a diurnal period 
with its maximum at 3 am. and its amphtnde 0 03, 
that 18, the oscillations m mean depth due to this 
period range within about 0 45 km of tho mean 
The lunar periods are more clearly marked During 
the 16 lunations from April 2, 1927, to July 17, 1028, 
the depths of 247 foci were estimated, the mean of 
all being 16 7 km For both frequency and mean 
depth, the maximum epoch of the 29 6 day period * 
falls not far from the time of full moon, tho ampli-' 
tudes bemg 0 37 and 0 09; the epochs of the 14 8 
day period fall close to the times of first and last 
quarters, with amplitudes of 0 89 and 0 09, and those 
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of the 7 4 day penod about the tunes of the four 
principal phanos, with amphtudes of 0 16 and Oil 
The ranges about the mean depth for the three periods 
are, respiootively, 1 60, 1 60 and I 84 km 

'I'he 42-minute ponod affects both the frequency 
imd the mean focal depth of the Tango after-shocks 
until the end of May Duruig March and April, the 
inuiuna of the pionods for both frequency and depth 
coincided approximately with the return movements 
from the antipodes of the focus, the amplitudes 
being 0 26 and 0 06 in Marcli and 0 33 and 0 10 in 
\pril, while, in May, the maxima coincided closely 
with those returns, with amplitudes of 0 54 and O 13 
'file ranges about the mean depth during the throe 
months are, respectively, 0 97, 1 64 and 1 91 km 

Ordinary Earthquakes felt in Tokyo —The lists of 
Huili earthquakes, with their estimated focal depths, 
liK' given from 1924 to 1933 In the results that 
follow the earthijiiakes for the year 1924 are omitfed 
on account of tho unusually largo number felt in 
January of that year Of 664 shocks felt during the 
remaining nme years, the focal depths of 388 are 
(totonnuiod Tho variations in moan depth show 
(M'nods of ono year, one day, and 14 8 and 7 4 days 

Ttio maximum epoch of the annual period m tho 
fretpioncy of tho earthquakes occurs at about the end 
of March, tho amplitude bemg Oil. The mean focal 
depth of tho earthquakes is 46 7 km., and tho maxi¬ 
mum epoch of tho variations in monthly mean depth 
oc (lira m tho middle of March, the amplitude bemg 
0 08, that IS, the range on either side of the mean 
18 3 7 km 

The diurnal period m the variation of mean focal 
deptli IS loss pronounced For tho same earthquakes, 
the maxunum epoch of the variation in frequency 
nconrs at 2 am, the araphtude being 0 28 The 
maximum epoch for the moan focal depth occurs at 
about 11 pjn., the amphtude being 0 06, that is, the 
range of variations about tho mean is 2-3 km. 

For the lunar periods, the number of earthquakes 
of known focal depth from Janueuy 26, 1926, to 
December 17, 1033, is 372. For both frequency and 
depth, the maxunum epochs of tho 14 8 day period 
fall near the times of new and full moon, tho ampli¬ 
tudes being 0 16 and 0 03, and the range on either 
side of the mean depth 1 4 km. Tho epochs of the 
1 4 day period fall near the times of the four pnncipal 
phases, the amplitudes being O'14 and 0 04, and the 
range on either side of the moan depth 1 -9 km. 


University and Educational Intelligence 

CAMBRinaE —Tho Adam Hmith Pnie offered 
annually for an essay on some unsettled question m 
'■conormc science or in some branch of economic 
history or statistics subsequent to the year 1800 
selected by the candidate himself has been awarded 
n*ii^‘ ^^daway, of Oundle and Kmg’s 

Oolite, who was placed alone in Division I, Class I, 
in Part II of the Economics Tripos last June. The 
prize 18 valued at £40. 

The governing body of Emmanuel OoUege 
inwt^ ^phoations for a research studentship 
which will be awarded in July 1936. Prefer¬ 
ence Will be given to candidates who have already 
completed one but not more than two years of 
•■nsearoh. The studentship has a maximum annual 
value of £160, and is awarded and normally held 
or two years. The studentship u not open to a 
woman or to s graduate of the University. Further 


information can be obtamed from the Master, Ern- 
manuol College, Cambridge. 

St. Andrews —R A Smith lias been appointetl 
Camegio teachmg fellow and assistant m applied 
mathematics in the United College, St. Andrews, in 
succession to Dr D E Rutherford, who has been 
promoted to the post of lecturer in mathematics and 
applied mathematics. 

Prof F E Wkiss, formerly Harrison professor of 
botany in the University of Manchester, has been 
appointed to take charge of the botanical department 
of the Egyptian University at Abbassia, Cairo, from 
February 1 until tlie end of May, in succeesion to 
Prof. F. W Oliver, who is retiring from the pro¬ 
fessorship 

Science News a Century Ago 

Faraday’s Eyesight 

Faraday’s “Diary” is strictly a laboratory record 
of experunents, and from end to end tlioro are very 
few roforonoes lu it to matters outside his experi¬ 
mental work One of those personal entnos occurs 
on January 16, 1835 

“Within tho last week have observed twice that 
a slight obscurity of tho sight of my left eye has 
happened It occurred in reading the letters of a 
book, held about 14 mches from tho eye, bemg 
obscured as by a fog over a space about haJf an mcli 
in diameter This space was a Lttle to the right and 
lielow tho axis of the eye Looking for the effect now 
and other tunes, I cannot piorceive it. I note this 
down that I may horoalter trace the progress of the 
effect if It mcreases or becomes more common.” 

It does not seem that the obscurity occurred at all 
friHiuently, for no further reference to it m the 
“Diary” has been traced. None of Faraday’s bio¬ 
graphers makes any reference to defective eyesight 
The thick glass spectacles used by him, which are 
preserved at the Royal Institution, were worn only 
to protect his eyes from the effects of explosions 
during the experiments on the liquefaction of gases 
Among the numerous portraits of him one photograph 
has been found, taken probably after 1860, in which 
ho 18 holdmg a pair of spectacles m his hand : and 
it would appear that he used glasses for readmg in 
hiH later years ; but apart from this, it is evident 
that he mtamod his sight practically unimpaired to 
tho end 

Geographical Exploration 

On January 16, 1836, The Times said ■ “A lecture 
interesting both to the friends of soienoe and the 
fnends of oommerce was last night delivered at the 
London University by Captain Maoonoohie. The 
lecturer oummenoed by saymg two expeditions of 
discovery were now bemg sent out by the efforts of 
the Royal Oeographioal Society. One of these 
expeditions was to explore the mterior of Southern 
Ainoa and the other to explore the regions to the 
south and south-west of British Guiana. 'The Geo¬ 
graphical Society had done much to further disoovory 
and their exertions had been most bonofioial to tho 
promotion of geographical science.” Referring to the 
expedition to Africa, Capt. Maoonoohie scud : “The 
continent of Africa had already been penetrated 
1,400 miles from the Cape of Good Hope The coun¬ 
tries further north were found to be the furthest 
advanced in the arts of oivilised life. At the distance 
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of 1,400 inUes from tliu Cajw tfit* arts of tunolting 
iron and coppor, anil of carving m ivory wero known 
Comrnereci had fionetrateil m that direction nearly 
1,400 miles, and a trade to the amount of 1,000£ had 
been carried on m one expedition Captain Alexander 
had voluntoorod te explore tlioso regions. Ho had 
sailed from England in .September last ” As n'gards 
the expedition in British (fuiana “Tlie Frenrh 
nation liiwi sc'nt out two gentlemen for the purpose of 
making disco\ i ric's, and from the funds of the 
Ceograpfiical Society OOOi )iiul Iss-n given towards 
sending out from this loiiiitrj' a gentleman for the 
same purpose The Go\ eminent of the country had 
contributed I,000£ to foiward his oxertioiia in so 
laiiilahle an enterpiise ” 

The Eastern Counties Railway 

U> 1835, plans lor niilwa>s to connect Eoiidon 
with the north, soutli, west and east of England wire 
being prepared, ami on January 17, 1836, the 
Mechanics’ Magazine said that the “Eastern (’ouiities 
Railway which is to rim from London to Yamioiith, 
fij way of Chelmsford, Colchester, Ipswich and 
Norwich will he one of the most level, for its length, 
yet laid down in the whole kingdom According to 
the report of the onginwrs, there will be nowhere a 
greater rise than 1 m 400 , no embankment of more 
than 28 feet high , and not a single tunn(.l throughout 
its whole length The a\prago cost jier mile will, in 
consoijuencc of these singularly favourable circuin 
stances, be loss than any other railway constructed, 
or 111 progress of construction, in Great Britain The 
estimates of ro\'enuo arc also extremely encouraging 
From there being no canal conununicatioii betwiM'n 
the metropolis and the counties of Essex, Suffolk 
and Norfolk, there is a greater waggon traflle on this 
lino than on any other m the kingdom The jiassenger 
traflic IS also so considerable, that it would of itself 
suffice to pay all the oxiienses of the railway, and 
leave a handsome profit to the proiiriotarv' ” 

Volcanoes of South Amenca 

On January 18, 1836, for the second time, H M S 
Beagle aiichortxl in the bay of Han Carlos in Chiloe 
“On the night of the 19th,” vmite Darwm, “the 
^ olcano of Osomo was in action At midnight the 
sentry obsened something like a largo star, which 
gradiiallv mi reased in sue till about three o’clw-k, 
when it iirosi'iitixl a very magnificent spectacle 
I was surprisinl at hiMiring aftorwarils that Aconcagua 
111 Chile, 480 miles northwards, was m action on this 
same night , and still more surprised to hear that 
the great eruption of Cosoguina (2,7(K) miles north of 
Aconcagua), iicconipanii'd by an oartliquake felt over 
a 1,000 miles, also occurreil withm six hours of this 
same time This coincidence is the more remarkable, 
as Gosegiima had been ilormant for twenty six years ; 
and Aconcagua must rarel.v shows anysigiis of action 
It IS difficult oven to conjecture, whether this com- 
ciilence was accidental, or shows some subterranean 
connection. If Vesuvius, Etna, and Hecla in Iceland 
(all three relatively nean-r each other than the 
corresponding jKimts m South America) suddenly 
burst forth in eruption an the same night, the coin¬ 
cidence would bo thought remarkable , but it is far 
more remarkable in this case, where the three vents 
fall on the same great mountain-chain, and where the 
vast plains along the entire eastern coast, and the 
upraised recent shells along more than 2,000 miles 
on the wostom coast, sliow in how equable and con¬ 
nected a manner the elei atory forces have acted ” 


Soaeties and Academies 

Dubmn 

Royal Dublin Society, November 27 E J Hheehy . 
A crate fur the collection of fificcs and urme adjust¬ 
able for metabolism experiments (solid and liquid) 
with pigs, sheep and cattle of various sues J 
Haiidiman, j Keane and '1' J Nolan The 
chemical constituents of lifhons found m Ireland 
Leranora gangaleendes (1) This lichen contains, 
besides cfilor-atranonn, a chlormatisl depsidone of 
constitution GnH.OiClJOfdl,), closely allied in 
structure to diploicm, G,,H,OjGl,(OCH,), previously 
found m tho lichen Buellta cane^irens H H Poole 
and W R G Atkins Tho measui'emont of the 
current generated by rectifier plioto-oellB A modificii 
tion of the mcthoil recently' described by Campbell 
and Frecth lias proved very suitable for photornefiic 
measurements over a very wide range of illumination, 
and IS especially adaptable to marine work (see 
NATtiHE, Nov 24, p 810) Thomas Dillon and 
Tadho O’Tuama . The cellulose of marine alga>. 
Cellulose was obtaineil from species of Larninana 
(I) by successive extraction with ammonia and with 
caustic soda and (2) by a process of rt'tting followed 
b\ extraction with soda The methj 1 and acetyl 
derivatives and the thiocarbonate of this cellulose 
resembled in properties the oorresponding derivatives 
of tfio cellulose obtainctl from land plants When 
the celliiloHo was liydrolysod with sulphuric acid, 
gliK'ose was obtainwl, which was identified by the 
osazone Failure to obtain glucose from algie 
cellulose reported by other authors may have bcien 
due to the impurity of tho cellulose, which in tho 
plant apjiears to bo closely associated with a sub¬ 
stance corrospondmg to the lignm of land jilants 
Vincent Babky and Thomas Dillon Preparation 
and properties of algmiu acid and the extraction of 
marine algso with various solvents High viscosity 
has always been regarded as tho most characteristic 
property of solutions of the alkali alginates It has 
now boon found that, if the fronds of Laminaria 
digitata are extracted with boiling water and then 
with ammonia, the ammuniacal solution which con- 
tarns the algmio acid is not highly viscous, and filters 
easily Extraction with a senes of solvents m the 
order mentioned gave approximately tho following 
extrsHits expressed in percentages of the dry plant : 
water 40, industrial ^cohol 10, industrial ^cohol 
containing a little hydrochlorio acid 2, ammonia 20, 
boiling caustic soila 20, residue of cellulose 8. 

Pabis 

Academy of Sciences, December 10 (C li , 199, 1346- 
1463) The president announced the death of Adrien 
do Gerlachc do Oomery, Correspondant for the 
Section of Geography and Navigation Mabcel 
Bjullooin . Tlie Planck ijuanta and the field of 
atomic force. A development ot the hy-pothesia that 
Planck's oonstant should appear as a fundamental 
constant of the atomic fiold which governs the 
motions of the electrons and the mutual actions of 
the atoms Charles Nicolle and Mmk H^iiiNE 
Sparrow • Some experiments on the vunis of the 
river fever of Japan (Tsutsuffamushi). Tina belongs 
to tho class of exanthematio fevers and is distmot 
from typhus It is propagated by animal parasites, 
ticks TTie rat acts as a carrier for the disease. In 
this animal there is no fever, and the disease is 
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('linically unrecognisable H. Devaux Tho action 
of carbon dioxide on the extension of egg albumen on 
the surface of water and the variations of the thick¬ 
ness of Its films in monomolecular layers Robert 
Lbsfibau was oleotod a member of tho Section of 
Chemistry in succeeaioiif to the late C Matignon 
Henri Kybaud A not^ representation of con¬ 
tinuous correlations Georoes Darmois Tho 
theory' of two Spearman factors Paul Delkns 
Congnioiiees of curves m affine varieties Pierre 
liKRUEOr Tho conx'orgonco of tho developments in 
Hcrias of I-iegendro polynomials of fimetions with 
limited variation, Jlles Schauder Lmoar oijua 
tiona of tho elliptic tyiio with continued eooffluonts 
ruLLKJ Viola The trend of curves on which holo- 
m irph functions of a uniformly convi'rging suite 
take the same values as tho limit function on a given 

< iirvo V. Ganavathy 1 yeh A problem of Garlomnn 
G Delanohb Tho stmiy of tho balancing ol 
machines witVi pistons by means of syirnnotriral 
rotating vectors Oeokoks Maneff The displnco- 
inont of tho perihohoii of Mercury The author’s 
(alculations load to tho same figure as those of Lo 
\ omor and Grossmann (solution B) J. Ellsworth • 
Tho mass lumuiositj relation and doublo stars with 
I dipsos IjOUIS Lonuchambon Tho mechanical 
properties of glasses The method used is based on a 
study of the effects caused by the fall of a sh'el ball 
through different heights on to a plane horuontal 
shoot of glass Ernst Baumoardt A new optical 
rtiethod for the study of the absorption of ultra 
sound waves by liquids The method is based on tho 
theoretical interpretation of diffraction pheuomona 
proposed by R. Lucas and P. Biquanl Edmond 
Roukllk The influence of the initial charge of the 
condenser on tho transitory phenomena obtsinml on 

< losing a ferro-resonant circuit P Bernard • The 
reversibility of piemelectnc phenomena Tho results 
given show, m tho ease of variations of the order ol 
0 001 second and for prossures on the quartz uji to 
289 k?m /cm.’, the reversibility on compression and 
di compression of the charges developed in the quartz 
Thkodohe Ionesou and Constantin Mihul The 
propagation of electric waves • tho explanation of 
whoes ' Pierre Bricoot . The calculation of the 
fiertiirbation of a hydrogonoid atom by a free electron 
Georoes Liandrat The use of boundary typo 
selenium photo-elomonts for the measurement and 
registration of very intense illuminations 0 
•I.ejeune ; The mode of action of controllers in 
-■louring. Study of the effect of the addition of 
gelatine to acid solutions used for tho removal of 
--Milo from iron. M Haissinsky . Tho applicability 
of Nernst's electrochemical law to extremely dilute 
solutions A study of the oritioal potentials of tho 
iiitliodo deposit of very dilute solutions of bismuth 
nitrate using the isotopes radium E and thorium C 
1'^ mdioactive indicators A Hautot The structure 
'll the K Ime of beryllium and conductivity electrons. 
I’AUfj Gaubebt ; The anisotropy and structure of 
' iiKlow glasses Wenu Yeh : Radioactivity induceil 
O' neutrons 

(To he eonttnued ) 


Cracow 

P^h Academy of Sdence and Lcttcn, November 6. 
B Kamienski : Eleotnc tensions of solutions of 
alkaloids, physiological agents MELS. B. Lud- 
wiozAK and J. Suszxo : Studies on the relation 
between the rotatory power and atomic spatial 


dispersions in the muleeules of tho cinchona alkaloids 
J. FmDzcrszKU and J. Suszko Spacial transforma 
tions of the cinchona alkaloids into epimer base's 
T Giza Studies on casein Mlle M Bbkm The 
distinction between tho wood of sprueo and larch 
by tho anatomical method A Bttrsa Hydnimn 
fiettdus in the Pohsh Tatra J. Zacwilichowski 
The nerve elements of tho haltere and the homology 
of tho haltere and of tho wmg in Ttpui^i jxihulosu 

PlLAOUB 

Czech Academy of Sciences and Arts, January 12, 1934 
B NftMEC Heteropliyly and heterotropy of ivy 
(Hederahehx) E A NovAk B in us pindica a,m\ Piniui 
tnagellengis Jar Petrbok CorbicuUi fluminalie. 
Muller, and tho fauna of the Tfebestovioo pleistocene 
terrace in Cllco near Nymburk (paleontological part) 
V. Smetana GorbicuUi flum-inalvs, Mtiller, and 
fauna of tho Tfebestovioo pleistocene terrace in Cllco 
near Nymburk (ginilogical part) Jab Klika 
Plant societies on tho travertine of Staiikovany and 
their succession 

March 2 B NfeMEO Wood from tho peat-bog at 
ErantiSkovy L&zn6 J Matieoka and J MAL'f 
The physique of Albrecht of Valdfitejn, Duke ol 
Frydland, Jan Woi.f Polarity of the covormg of 
cartilaginous colls Or Pankraz The unification 
method of actuarial science. 

April 13 Frant. PatoCka Experimental study 
of tho pathogenic possibilities of microbes such as 
bacillus anthracis. K Hrub'y Uontnbution to the 
cytology and embryology of Erythronium F Toul 
C atalysis of tho polymerisation of acetylene by ultra¬ 
violet radiation from mercury vapour R. Kodfln : 
Osoillations of conjugated undoinpoil torsion piendu 
lums Jab. Petrbok Molluscs of the Slovakian 
quatemian 

May 4 J KomArek The luininescenco of the 
Carpathian rain-worm and its cause K. Ddsl 
Stability of tho solution of Matlueu’s differential 
equation. K Hbdb^ and V. Gotthabd . Biometry 
of tho needles and cones of Larue decidua. 
Mill , L gtukttca, Dom , and L jtolomca, Racib 
J H K6epelka and .1 ChmelaA • Phosphorus 
poisoning and its detection by the Dusart-Blondkd 
teat 

June 15. F N£mejo - Some critical remarks on 
tho Sternberg Lepidodendron dichotomum. V 
RypA6BK: Contribution to the ecology of the Cladonia 
family F. KratochyIl : Prelmites from tho vicinity 
of CAslav. J JeUnkk Uontnbution to the question 
of the differentiation m the granite massif of 
t’ontral Bohemia A Kle^ka and V. VuKOLOV' 
Contribution to tho question of the myeorrhiza 
of grass and other meadow jilanta and its physio¬ 
logical significance. E. VotoCbk and S Malachta • 
A new transition from the sugar senes to th<‘ 
furane senes. F Valentin : Aiihydroraannoso, a 
new sugar anhydride. R. ftBTOvSK'^^ • Uranyl 
mtrate and the energy of germination of old seeds 
of barley 

October 19. V JirAsbk Distribution of members 
of the Poa, L. family m tho Czechoslovakian Republic 
R. PexieobovA : Projection of the accessory nasal 
cavities on the medial wall of the eye R. LtntAf' 
Chemical and physical propiertios of some tremolites 
from the -vicinity of T&bor and their genetic re 
lations to the mother rock. Fr. VyOichlo 
L mear straight-Ime complex as a three-dimensional 
variant. 
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Individuality in Industry 

ATTENTION has frequently been diroetod 111 
.lA pocenfe years to the growth of the pro¬ 
fessional spirit among those responsible for the 
control and orgamsation of industry, whether on 
Its financial, commercial or technical side Mr 
C H Bailey was ntit therefore breaking fresh 
ground in stressing tlus point m a recent stimu¬ 
lating address to the Birmingham and District 
Assoeiatioii of the Institution of Civil Engineers 
Already industry is being regarded as a public 
Sf'rvice—it IS judged loss by its (sapaoity for earn¬ 
ing profits than by the service it renders to the 
eomiminity to a much greater extent than 
formerly, Sir Josiah Stamp’s roforonco to the 
service and profit motives in industry at the 
Bntish Association meetuig in Aberdeen was 
a warning against hasty conclusions as to the 
adequacy of the service motive alone, rather than 
a dissension from this view of the importance of 
industry 

The professional ideal of fitness for a purpose 
which IS impbcit in technology makes the pro- 
fessional contribution to industrial efficiency all- 
important in those days In the address to which 
w© have alluded, however, Mr Bailey proceeded 
to show how professional institutions, in providing 
a standard of professional conduct and skill for 
those engaged m the technical direction of industry, 
cannot fail to be concerned with the changes m 
the structure of industry and society which are 
taking place through mechanisation. It is not 
merely that the professional spirit requires tliem 
to oonsider the type and size of the mdustrial unit 
or organisation which can serve most efficiently 
the needs of industry and the community They 
must also consider such questions in relation to 
the well-bemg of members of their own profession 
and of society as a whole 

Loyalty to the highest professional ideals m- 
volves the consideration of these larger social 
questions If machines, for example, can be used 
most efficiently, from the mcohamoal point of 
view, in large oonoentrations, the professicmal man 
must also oonsider the consequences of such oon- 
oentration on individual moentives and initiative 
If such oonoeutration senously limits the oppev- 
tumties for the expression of mdividuality and 
destroys incentives by removing many of the 
opportunities for rising sooner rather than later 
to a position of &ee responsibility, the dejneasing 
effect on the quality of industrial reoniits must 
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soon or later be seriously reflected in the oflSciency 
of the industry. 

The gravity of the check to the mobility of 
industrial labour, which has bec-n imposed alike 
by the mechanisation of industry and by changing 
oduc/ational conditions, is as yet not generally 
realised, although it has been emphasised m recent 
discussions on technical recruitment for the cotton 
industry The importance of adequate incentives 
in large-scale industry was, however, a mum 
theme in the important address delivered by M 
H Dubreuil before the Department of Industrial 
Co-operation of Section T (Economic Scienoe and 
Statistics) at the Aberdeen mei'tirig of the British 
Association , and it strongly supports the conten¬ 
tion that the essential problem is to organise 
mechanical manufacture m such a way that it 
affords more men the opportumty of using their 
capacities to the fullest extent. Mr Bailey’s 
suggestion that mdustry should perhaps bo 
organised more in small units in which more men 
could look forward to occupymg positions of real 
responsibility, is not so much an attack on the 
size of industrial undertakings, or a possimistio 
assertion of limits to the orgamsmg capacity of 
the human mind, as a reminder that, in the long 
run, mdustrial efficiency cannot be dissociated 
from social efficiency, and as such deserves careful 
consideration 

The problem of securing free play for in¬ 
dividuality IS as vital to mdustnal sueex'ss as it 
18 in scientific research or other activities With¬ 
out it, team work is apt to degonerato into some¬ 
thing mechamcal m which creative abibty and 
original thought languish Management, in fact, 
consists in takmg care of the fundamental prin¬ 
ciples of organisation which implicitly respect the 
individual, and applying them to the purposes of 
the undertaking, and such pnnciples have nothuig 
to do with the size of the undertakmg J M 
Scott’s tribute to Watkins’s knack of makmg 
everyone a ‘boss of somethmg’, and so allowmg 
him to feel a personal glow of pnde m every 
achievement, is not more an explanation of the 
success of an expedition of three men and a team 
of dogs in the heart of Labrador than it is the 
secret of successful management in the largest 
mdustnal organisations that exist 

M. Dubreuil’s paper on autonomous groups m 
industry IS of interest in this connexion,as mdioating 
how wide a research field management still presents 
in just this matter of delegating responsibilities 
and assooiatmg the workers with the success of 
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the undertaking in which they are employed In 
such research the professional spirit as well as 
scientific method must play its part, and while 
even from the narrowest professional pomt of 
view any institution such as the Institute of 
Chemistry or the Institution of Cml Engineers 
must reoogmse a real responsibility to its younger 
members to ensure that they have opportumties 
of utilising fully their ability, that responsibility 
IS most wisely discharged when it is seen as part 
of the wider social and industrial responsibilities 
of the profession 

Discussions on the decline m the number of 
students attending technical courses of training 
for the cotton industry have once more emphasised 
the necessity for each great industry to consider 
both the quantity and the quahty of its recruits 
Unless an industry can make up its mind what 
numbers of recruits it needs, from what types and 
grades of schools or institutions they should be 
drawn, and in what proportion, and couples with 
this an adequate system of trainmg and promotion, 
there is grave danger that the industry will find 
Itself without a supjily of roisruits of the requisite 
cahbre, or at least with such an insufficient supply 
that its efficiency is seriously affected and its power 
of expansion or recovery is impaired 

The extent of juvenile unemployment and the 
situation revealed by the reports on the depressed 
areas in the Midlands and North of England may 
easily engender a false confidonco m mdustry at 
the jirosont time No industry can afford to recruit 
contmuously, whether in its lower or its higher 
ranks, from those whose morale has been under¬ 
mined by continuous exposure to mtermittent or 
bhnd-alley employment and who are, m desperation, 
prepared to accept any situation which offers the 
prospect of steady work irrespective of their 
capacity. Nor can any industry ignore indefimtely 
the value of a planned pohey of recruitment, 
training and promotion as a means of attaining 
the efficiency which eqables it to hold its own m 
days of severe and unremitting mtemational 
oo-oporation. 

The question of industrial training and reermt- 
ment is thus one which is forced upon the attention 
of professional men m mdustry in many ways 
Loyalty to their own jumor colleagues demands 
its consideration. Their responsibihties as managers 
lead them to the study of new methods for seourmg 
the contmuous co-operation of members of their 
staff and developmg the morale and team spirit 
which are essential to efficiency and success. 
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Finally, the social responsibihties of industry 
demand the study of industrial structure and 
orgamsation, recruitment, location and planning 
of industries, so as to serve those general interests 
of the community with which ultimately the 
interests of mdustry are inseparably linked It 


IS when these problems arc approached from the 
point of view of hfe as a whole, and not merely of 
production, that the professional workers will 
succeed in making the contribution to industrial 
efficiency and social welfare which the commumty 
has a right to orpeot 


Revi 

Philosophy in the Garden 

The Genetics of Garden Plants By M B Urano 
and W J 0 Lawrence Pp xvi + 236 (Ijondon 
Macmillan and Co , Lt<l , 1934 ) 10s 6d not 

T he occupation of gardening is both ancient 
and honourable, though it is only in com¬ 
paratively recent tunes that those engaged m it 
have paid much attention to the origin of the 
material with which they work Whether lor 
utihty, for medicmal use or for sheer beauty, 
European gardeners in older days were content to 
grow the plants that they found to hand, adding 
to them such now things as were brought in by 
the voyagers gradually exploring the world. To 
their enthusiasm and energy the works of the 
herbahsts bear witness But wlule these noble 
compilations were in progress a new era in horti- 
culture was dawmng The discovery of the nature 
of sox m plants, imtiated by Camcrarius and so 
ably followed up by Kolrouter, led to the orgamsed 
production of novelties through the method of 
hybridisation 

The great burst of work of this kind throughout 
the nmeteenth century, so closely associated with 
the names of Knight, Herbert and Laxton in 
Great Britain, and of Louis Vilmonn in France, 
led to a vast enrichment of the flower and vegetable 
borders as well as of the orchard Meanwhile, the 
philosopher had wandered out of his study into 
the garden Developments so notable had begun 
to attract his attention, to challenge him to fit 
them into his scheme of thmgs The challenge was 
taken up, and philosophy’s very considerable gift 
to the horticulturist was the second volume of 
Darwm’s “Animals and Plants” The excellencies 
of the cultivated had arisen from the plebeian wild 
through the skilful selection of man Phdosophy 
applauded the solution, but what was selected, 
how it arose, and how it was perpetuated, philo- 
sophy was content to ignore 

Of all these thmgs the gardener took httle hoed 
He continued his usual practice, and the flow of 
newer and more beautiful thmgs went on. Then 
came another philosopher who was also a gardener 
Gregor Mendel disclosed the nature of heredity, 
and the disclosure gave more than a hint as to the 
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manner m which fresh variations arose But 
Mendel’s posthumous achievement was even 
greater Ho forced the philosopher himself to 
become a gardener, and to this now combination 
William Bateson, its first groat exemplar, gave the 
name geneticist Then fortune felicitously inter¬ 
vened John limes, of the Manor House at Merton, 
died, bequeathing property and money for the 
furtherance of horticulture The trustees, m 
appomting Bateson as director of the now mstituto, 
showed both foresight and courage, for there was 
not a httle head-shakmg over the matter in hor¬ 
ticultural circlo.s To the third philosopher was 
given opportunity and a garden, and this book, 
dedicated to his memory by two of his old pupils 
and colleagues, sets forth the outcome from the 
horticultural pomt of view 

FoUowmg a bnef introduction to Mendehan 
principles the volume is chiefly ooiioomed with 
polyploidy and incompatibihty, both phenomena 
of paramount importance to the horticulturist, in 
the elucidation of which the John Innes Institution 
has played a major part With the estabhshment 
of the chromosome theory of heredity by the 
Drosophila workers in Amenca, more and more 
attention was paid to the chromosome content 
of other forms of hfe, and it soon became apparent 
that many of the more marked horticultural 
varieties show marked differences in the number 
of their chromosomes, generally m the direction of 
increased number as compared with the wild or 
more primitive forms Sometimes this increase is 
of the nature of simple doubling of the sets already 
present, as in the giant forms of the Chmese 
primula In other oases, different sets of chromo¬ 
somes were found to bo ‘superadded’, leading to the 
formation of a new type of plant, self-fertile and 
breeding approximately true to type but sterile 
with the parent forms—m short, a now species 
So arose PrtmiUa kewensis from P flonbunda and 
P. vertxcHMa. 

The possibihtios inherent m polyploidy are 
enormous, and the complexities also are very great. 
Yet if the hortioultunst is to understand his 
material and to continue to make headway he 
must have some aoquointanoe with the ohromo- 
Bomes and their vaguies, and nowhere will he find 
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a betttT introduction to this study than that which 
18 here provided It was a happy thouj^ht on the 
jiart of the authors to illustrate their teaching by 
an account, partly historical and partly analytical, 
of various flowering jilants and vi*getables For 
each filant nui>' differ in the course of its civilised 
progress The sweet {S’a has jirogn'ssc'd by moans 
of Hinijile gene imitations alone , to this the 
Chinese primula bus added iiolyxiloidv, while into 
tho gardt'ii dahlia has entered hybridisation also, 
and we would comnurid the section dealing with 
this plant ns a rf'sume of one of the most beautiful 
pieces of analylKal hortieulturo on record 

Fascinating as is the study of polyploidy m tho 
flower liorder, it is of more practical importance in 
tho orchard. Cox may 1 k‘ the |jerfect apple and 
Comiee the ix'ifect pear, but eac-h has its short 
season and other drawbacks, and the localities are 
limi ted wheiti they can bo profitably grown 
Them is both room and need for many finer 
vanoties than now exist But, as earlier workers 
have found, breeding trees is a slow business and 
full of disappointinonta vSome of these m the past 
have boc‘11 due to tho existence of polyploidy among 
many of our Ix'st vanoties, which were those 
naturally chosen to breed from On tins subject 
the authors offer many illuminating facta as well 
as a valuable discussion which should be most 
helpliil in guiibng future work 

The existence of polyploidy is not the only 
difliculty w'lth which the breeder of now fruits 
has to reckon Many vanetie.s show what is 
tc'rmcd ‘incomiiatibihty’ wnth one another Tho 
jiollen of vanety A may be perfectly good, yet 
unable to fertilise B, though with C it will cause 
the fruit to sot Careful and long-coiitxnued 
analysis nt the John Innes Institution has shown 
that the many vanoties of cherry fall into defimto 
groups such that the members of a given group all 
show incompatibility with one another, yet at 
tho same time their pollen can fertilise raemliers 
of other groups and lead to fniit production The 
existence of such groups—and they are found in 
other fruits besides chomos—is based upon definite 
gcnetical factors Such knowledge is not only 
essential to the plant breeder, but is also most 
important to the grower when he comes to select 
vanoties ui tho planning of his orchards For 
where inoompatibihty is found, judicious mtor- 
plantiug of different vanoties is essential to good 
results 

As sound practical horticulturists, the authors 
have throughout kept the gardener m the fore¬ 
front of their minds, and no gardener of imagina¬ 
tion and intelligence can fad to bo grateful for 
their clear and sympathetic exposition of the 
present state of knowledge in these matters But 
as is fitting and inevitable, philosophy keeps 


breaking through Illuminating as this book must 
bo for the trained garilener, wo venture to think 
that It will bo oven more so for those who 
are sometimea termed ‘pure scientists’. For in 
their analysis of garden plants the authors are 
continually shedding fresh light on the nature of 
speiies itself It IS clear that the manifestation 
of variety in the bving thing is intimately bound 
up writh the nature and arrangement of the 
chromosomes About those little bodies much has 
alreadj lioon learned through hybridisation and 
the systematic study of polyploidy Recently, m 
X-rays the geneticist has found a now tool Ho is 
already loarmiig to produce now variations, though 
as jot the tool is far from lieing under control 
Contiol, however, will come in duo course, 
and woth it perhaps tho advent of the fourth 
philosopher 

Fossil Birds 

Handbuch der PaUjwrnithologte. Von Prof KAbnAn 

Lambrecht Pp xix-f 1024-1-4 plates (Berlin 

Oobruder Bomtraeger, 1933 ) 108 gold marks 

''HE fossil romams of birds aro usually only 
isolated bones Even these are rare in most 
of the rocks which contain them, and those which 
have been collected are widely scattered among 
numerous museums Tho few known bones of a 
Pliocene ostrich from Samos, for example, are 
in four museums m three different oountnes We 
therefore weloomo an exhaustive treatise on those 
fossils by Prof K Lambrecht, of Budapest, who 
has devoted many years to a study of tho subject 
He has not only prejiared a critical summary of 
the literature, but has also examined the aotual 
fossils in museums, and can thus write with first¬ 
hand knowledge He has made many new observa¬ 
tions, and he has also discovered important speci¬ 
mens which have hitherto been overlooked His 
work IB well illustrated with outline drawings and 
beautiful photographs, many of them ongmal, and 
a few copied from published figures which are not 
readily accessible 

Prof Lambrecht begins with a general account 
of tho osteology of birds, accompanied by a senes 
of good drawings which explain tho vanous 
technical terms used m dosenbing the bones He 
then prefaces his systematic account of the fossil 
birds by a short historical introduction, which is 
illustrated by portraits of Riohard Owen, A. 
Milne-Edwards and 0. C Marsh, who were 
pioneers m desonbmg and mterpreting the frag- \ 
mentary speoimeiis. He also bnefly summarises 
his classification into orders, beginning with the 
Arofaeeopterygiformes and ending with the Passeri¬ 
formes, without any grouping into larger divisions 
He does not reoognise the Odontomithes of Marsh, 
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l)ut places the Cretaceous toothed birds close to 
the surviving orders to which he oonsidera they 
are related 

The systematic descriptions aro most exhaustive, 
with long bibliographies and numerous tables of 
distribution of the genera and species of the several 
orders Some of the lists of the literature may 
lierhaps Ixi considered too exhaustive , oven a 
story of Aepvornis Island by H G Weils, for 
example, is included There are, however, many 
interostmg novelties whieh enliven the technical 
compilation, such as the first photographs of the 
fragment which Marsh named Tjoopteryx, and 
drawings of the rudimentary wing hone of 
Aepyomi/i There is also a useful stratigraphieal 
and geographical list of genera and species 
A final chapter on the general paluoontology and 
palaeobiology of birds is remarkably compre¬ 
hensive Modes of fossilisation, feathers, foot¬ 
prints, eggs, gizzard stones, coproUtes, guano and 
even nests are discussed A fossilised nest from 
the Upper Miocene of Wurtomberg, which is shown 
in a beautiful photograph, is especially noteworthy 
Then follow remarks on the ways in which birds 
are adapted to their different surroiinilings and 
modes of bfe , and the concluding pages are 
devoted to the problems of evolution 

Prof Lambreoht is indeed to be congratulati'd 
on having produced a handbook which is not only 
indispensable for all who study birds, but is also 
filled with matter of interest to every biologist 
_ A S W 

The Planet Mercury 

Im jAan^te Mercure ei la rotalton des aalellilea 
itude baaie sur les r^suUata oblvnua avec Ui grande 
lunette de I’Obaervaloire de Meudon Par E -M 
Antoniadi Pp v + 76 f 3 plates (Pans 
Gauthier-Villars, 1934 ) 18 francs 
HIS little book does not belie the author’s 
international reputation— the old adage, 
“Small bulk but guid gear”, sums it up tersely, 
oontainmg as it does matter to please and interest 
lioth the general reader and the serious student of 
astronomy The monograph contams five chapters, 
namely generalities , transits of Mercury, geo¬ 
graphy of Mercury or herraography, and rotation 
of the planet, atmosphere and mists of Mercury ; 
the physical conditions of the planet, and a table 
of contents 

Prom the comprehensive opening summary of 
the oldest records with references, it is worthy of 
note that the early Egyptians, Chaldeans and 
Greeks reoognised the identity of the evening and 
morning star Again, the Egyptian priests, fol¬ 
lowed by the Pythagoreans and others, and much 
later, by Copermous, discovered that Mercury, like 


Venus, moved round the sun Orbital oloments 
and an explanatory diagram of tho varymg elonga¬ 
tions are given together with tlie ancient names, 
•■volution of symlmls personifying quick motion, 
old and modern colour and brightness comparisons, 
Hevelius’s discovery of the phases and that of 
their defiiiencv of Schrootor 

Transit records from 1631 until 1927, disc dis¬ 
tortion at ingress and ogress, light spots and the 
phenomenon of the complementary fringe around 
the black disc masking the extent of a Mercurian 
atmosjihero are discussed 

The geography of Mercury, or hermogrttphy, 
and the rotation of the planet form tho third and 
principal chapter—one of absorbing interest 
Summarising the work of the past and present 
• entunes, M Anteniadi, authorised by M Des- 
landres to make a systematic research on Mercury, 
describes his observations from 1924 until 1929 
with the 0 83 metre (33 7-in ) refractor of tho 
Meudon Observatory His results and those of 
other observers agree generally with Schiaparelli’s 
work both m the form and location of the surface 
features and the equality of the rotation penod of 
87 97 days with tho revolution round the sun A 
chart. (Schiaparelli’s is also reproduced for com¬ 
parison) shows tho Lght and ciork markings appro¬ 
priately chnstened from the Greoo-Egyptlan 
mythology of the great god Mercury Generally,, 
tho observations show that. (1) tho light areas 
are more extensive than tho dark regions and 
show luminous spots as on Mars and the moon 
(2) tho visible portion of tho southern hemisphere 
18 darker than the northern as with tho earth and 
Mars 

Lihration, duo to uniform angular rotation with 
variable orbital speed, illuminating 228® in longitude 
of tho planet and leaving 132° in continual dark¬ 
ness, 18 explained Tidal frictional force main- 
tainmg similar conditions on large satellites is also 
investigated 

Discussing tho meteorology of the thin yet deep 
atmosphere of Mercury, with its shifting banks of 
suspended dust, tho low albedo of 0'13 is inferred 
for reflection from a rough surface coveretl witli 
broken rocks and dust 

That tin and lead would melt under a vertical 
sun reveals a very hot surface A vivid—m part 
‘dramatic’—descnption of the state of Mercury 
makes no reference to radioactivity or to pressure 
of radiation M. Antoniadi quotes Flammanon 
regarding life—“The forces of Nature produced 
different effects according to ciroumstanoes, and 
that all life cannot be excluded from Mercury” , 
again, m p 69, the author admits the possibility 
of miorobio hfe at the Merounan poles The 
reviewer agrees, and thinks that although the 
planets may not support terrestrial hfe, the 




NATURE 


January 19, 19:i5 


86 

probability of cosmical lifo, of a form outwith our 
concoption, might Iw tinvieagefl 

A Biirvoy of tho Hky as scon from Mercury con- 
eludes tho memoir, whudi is cmlinllished by three 
plates and many hne drawings and diagrams 
11 McEwen 

French Psychology 

Nouveau trattd de pbijchologie Par Prof (Jeorges 
Dumas Tome 2 Lett Jviulemenln de la vte 
merUale Pp vi-f 012 Tomo 3 Les UJisofialions 
nensilivo-woirice/<, IVquihbra el Voruntahon, 
VeipTesaum dea nnotiona, lea mtnuquea, le langage 
Pp VI I 402 (Pans lYlix Alcan, 1932-1933 ) 
1 (X) francs each. 

''HE Eroncli school of psychologists, led hi 
Dumas and Pn'roii, have many important 
invostigations to their credit lu their work, the 
refinement of detail is happily liarmomsed with 
those broad synthetio views which connote the 
classical character of the Prciich mind Tho col¬ 
lective treatise on psychology which will bo com- 
pletod in nine volumes, and of which vols 2 and 3 
arc under review, is an outstanding result of team 
work relating to one of tho most exacting of 
scionoos. Wlulo tho first volunio, pubUshod some 
time ago, dealt mainly with questions of method, 
the second volume is devoted to tho foundations of 
mental life Hero we find a detailed analysis of 
the relations between various kinds of stimuli and 
tho reflexes, inovomonts and secretions of the 
body , also of tho sensitive and affective elements 
of mental life, such as the various typos of sensa¬ 
tions, pleasure and {luin, emotions and tondoiicios , 
and finally of imagery and tho relations between 
imago and thought All these questions ore well 
treated by G Dumas, H Pi6ron, A Mayer, B 
Bourdon, J Larguicr d(w Bancels and I Meyerson 
Tho study of tho affective states (especially of 
emotion and of pleasure and pain) by Prof G. 
Dumas and tho monograph on images by I 
Meyerson are remarkable examples of orderly 
exposition and unbiased discussion of results 
The third volume deals specifically with tho 
major sensory-motor functions, such as orientation 
and bodily equilibrium, the expression of emotions, 
mimicry and language Prof Dumas rightly holds 
that no psychological functions are purely sensory 
or purely motor , though, of oourse, when analysmg 
them one of these aspects may be stressed to the 
exclusion of tho other The study of vision, for 
example, which is generally considered as a purely 
sensory function, involves an important back¬ 
ground of motor responses and muscular reflexes. 
The chapters on tho expression of emotions are 
most interesting m their details, both in regard to 
the methods adopted and to the oases observed or 


quoted Attention, surpnse, astonishment, joy, 
sadness, fear and anger are analysed not only as 
mere expressions of emotions, but also as results 
of physiological stimuli Indeed what adds to the 
value of this volume is the fact that all experiments 
and observations are explained or thsoussod with 
due consideration of the physiological changes 
involved in each case Tho two monographs by 
A Ombredano on orientation and on language 
show tho same qiiahtios 

Tho value of tho first tliree volumes of the 
“Nouveau Traits do Psychologie” causes one to 
await with eagerness the publication of tho rest 
of tins great work It cannot be said that the 
Frenfh psychologists form a distinct and original 
school of thought But their work is important 
precisely because of their detachment from any 
lals'lled group of scientific workers Prof Pi^ron 
might perhaps bo counted as a bohaviounst, since 
he was led by his animal studies to define psycho¬ 
logy as the study of behaviour before Watson used 
that formula But Prof Pi^ron is more clear¬ 
headed than tho American behaviourists, as Prof 
Wordworth pertinently pointed out, for ho sees no 
necessity for calhng into question the individual’s 
testimony to his own consciousness Prof Dumas, 
too, gives much weight to introspection In spite 
of its difficulties, this method is really indispensable 
in psychology, suice it has furmshod tho suggestion 
oven for the objective studies that have been 
earned on, and since it supplies the personal 
interest which one finds in psychological results 
Tho mam characteristics of French psychology, 
however, are its emphasis on tho biological basis 
and tho social settmg of the individual’s activities, 
and also its mterest in psychopathology These 
oharaoteristics are very prominent in the volumes 
under review and enable their authors to steer 
a middle course among tho growing complexities 
of psychological research T Grbenwood. 

Teaching of Elementary Physics 
A Textbook of Physics By E Gnmsehl Edited 
by Prof. R Tomasohek Vol 2. Heat and 
Sound Pp xi + 312 12s 6d net. Vol. 3 

Electricity and Moffnetism Pp xiv4-685. 26s. 
net. Vol 4. Optics. Pp xu + 301-f 17 plates 
16s net. (London, Glasgow and Bombay: 
Blaokie and Son, Ltd , 1933 ) 

HE teaohmg of elementary physics in British 
schools and universities will be materially 
assisted by the appearance of these three vol¬ 
umes of Dr Grimsehl’s “Textbook”. The high 
standard set m the first volume has been mam- 
tamed throughout in the present volumes, and 
in oertam respects the Enghsh edition may be 
said to be an improvement on the German original 
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The translatort) have, on the whole, done their 
work well and have added useful explanatory 
notes whenever the orijiinal has appeared to bo 
lacking in detail In vol 2, for example, Robert 
Mayer’s calculation of the numerical relationship 
between work and boat from the difference of 
the specific heat of gases at constant pressure and 
constant volume is rightly criticised in a footnote 
which quotes from the works of Tait and Roberta 
Among the special subjects treated in this volume 
are atomic and molecular rays (Dunoyer), zoro- 
jKiint energy, and Nornst’s heat thoorom In 
some cases the references arc too brief to lie 
considered useful, ns on p 277, whore Behm’s 
sonic depth-hnder is mentioned without a sugges¬ 
tion as to how it works The same applies to the 
electrical excitation of quartz rrystals for pro¬ 
ducing ultra-sonic vibrations (p 206), a subject 
on which much interesting information might have 
lieen oompresseil into a small space The section 
on heat engines is clearly written and well illus¬ 
trated Not the least interesting feature is the 
great number of biographical notes scattered 
throughout these volumes. We rood on p 162 
that K 1' Braun, who followed up ami firmly 
established Le ChUtolier’s jinnciple, was a pro- 
fessor at Strasbourg in the years preceding and 
during the Franco-Prussian War, and that in 
recognition of his valuable work in wireless 
telegraphy he shared the Nobel prize in physics 
with Marconi in 1909 He died in the United 
States, where ho was staying at the outbreak of 
the European War and had been interned 
The section on waves is comprehensive, resonance 
and coupled osoillations are treated with groat 
didactic skill The last part deals with sound 
Here the treatment of Kundt’s tube experiment 
must be regarded as madoquato But the blemishes 
are few, and the volume deserves a warm welcome 
Vol 3 has been oonsiderably revised and 
supplemented by Prof. Tomaschek as compared 
with the last edition issued by the original author 
The result is in every way excellent Many novel 
methods of treating electrical phenomena are 
given and it is gratifying to find that difficulties 
have not been shirked For example, a simple but 
thoroughly useful account of the electron theory 
of metels is given and is afterwards applied to 
explaining the ultimate mechanism of electro¬ 
magnetic induction In a small section on “Water¬ 
fall and Thunderstorm Electrification’’ there is a 
quotation from Lenard that “no double layer is 
formed at the interface between water and air” 
The Buooeodmg sentence runs . “on the contrary 
small droplets of diameter less than 10 ‘ cm prove 
to be negatively charged when detached from the 
water surface’’ An examination of the context 
shows that “on the contrary” is misleadmg hero 


as a translation of the Gorman word hingegen, 
which has only the strength of “however” on this 
occasion For we know from Ijonard’s own work, 
as IS mentioned on the next page, that an olcctnoal 
double layer w actually formwl at the surface of 
water but within itself Attention may be directed 
to a shp in the index where a joule is given as equal 
to 10’ dynes , it is given correctly, however, in 
the text 

As these books by Ur Grimsohl make a jKimt 
of furnishing biographical and historical details 
connected with inqiortant physical discoveries, 
it IS surprising to find no mention of the oarhost 
determinations of the elementary electric charge 
Referome is made only to the work of Ehrenhaft 
and Millikan This is a case where an illuminating 
note by the translator would have been weloomod 
In some instances the account is rather meagre, 
for example, the treatment of potentiometers 
(p 233) and of the ballistic galvanometer (p 317), 
and occasionally we find that famihar English 
expressions have been omitted English, and for 
the most part also foreign, students are accustomed 
to seemg the loft- and right-hand rules linked with 
Fleming’s name, and the theorem ooncormng the 
equivalent magnetic shell associated with Ampere 
Nor is Townsend's name montioiiod m connexion 
with ionisation by collision, a discovery of out¬ 
standing importance 

The chapter on high-frequency oscillation is 
very clear, but there is no mention of electrodeless 
discharges Again, m dealing with thermionic 
valves, it would have been an advantage to 
mtrodueo aooopted English terms such as differential 
internal resistance, anode slope resistance and so 
forth On p 698 the Sehottky-Langmuir formula 
deserves equal emphasis with that of Borkhausen 
Many readers will have been unacquainted with 
the Johnson-Rahbock effect (p 210) discovered 
m 1920, which makes it possible to use the force of 
attraction of a charged plate condenser in place 
of an electromagnet for mechanical action. The 
treatment of generators and motors is excellent 
and the accompanying diagrams exceptionally good 
This volume is perhaps the most stimulating of 
the four that have so far appeared We may 
guess that the author is here dealing with his 
favourite subject The way m which the material 
]^s presented confirms that Dr Grimsehl’s high 
reputation as a teacher was fully deserved Vols 2 
and 3 have been translated by Dr L A Woodward. 

Little more need be said of vol. 4 than that it 
maintainB the high standard of the preceding 
volumes of the series and that the illustrations 
are quite exceptionally good m many cases, as 
for example, plate VII facing p 92, which shows 
the tracks of rays through thick lenses, and plate 
XII, which mdieates how a eardioid condenser 
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(of tho Sietlentopf typo) acts Although a good 
platt! (XllI, facing pago 154} ih given of apc'ctra 
]ihotographod by (lerlai h and Sthweit«T for d(“- 
ducing the coinpoHition of a mixture of tin and a 
Hmall percentage of emlmium, no refi'renee in made 
in tho text to tho rhagram or to tho fundamental 
principle underlying photographic spectrophoto¬ 
metry There is a gissl section on autochnimo 
photography hut no account of ordinary photo¬ 
graphic processes, or of tho density curves of 
photographic plates There m an intiwstmg 
laboratory exiK'nment doviaecl by Dr. Onnisehl 
himself to e.xplain tho formation of rainbows 


Some of the less well-known effects of light are 
conveniently enumerated, such as the Woigert 
eflFect (action of jMilansod light on exposed photo¬ 
graphic paper) 

This volume, whuh has boon translateil by 
Winifred M Deans, will bo useful both os a text¬ 
book and as a reference book for those acquainted 
with only the elements of tho subject No doubt 
the last volume of the series (on atomic physics) 
Will supplement the section dealing with spectral 
Imcs, so that the hvo volumes will constitute a 
complete elementary course in physics 

H L B 


Short Notices 


Dipole AloiiiiHle (I (hncrol Dmciuitiott (Keprmled 
from the 'J'foiiearlioiia of thi Dariuhi/ Sortdy) 
]^p i\ t 077 U()4 llxxxvi (London and Kdin- 
burgh (iimicy and .fiwkson, 1934 ) 2l/> iicf 
This reprint contains tlio account of I lie jirocoixlmgs 
of the (Jeucial Discussion held in April (see NvTURF, 
134, 902, Ma\ 2(1, 1034) together with an a|)pendix 
consisting o( a table of values of dqiole moments for 
which Dr N V Sidgwiek and two collahorators are 
rosjMmsible This ajijMsidix is a most valuable part 
of the rejKirt, since it contains not only the numerical 
values of the momeuts of a large nuinlx-r ot sub 
staiiLi'H, hut also rofcrcni cs to the original jnibhea 
tioiis and siirh information as may bo reipureil m tho 
intorpmtation of the data Tho discussion dealt with 
tho ifioloofric constant, the dctomunation of dijiule 
moments and tho interpretation of dipole inoinonts. 
and the papers contributed and tho discussions on 
them aro now available Tlio volume is ono of con¬ 
siderable interest and value, and tho Faraday Society 
IS to be congratulated both on tho success of tho 
mooting at Oxford and also on the very material 
odihtion to knowledge which is roproseiiteil by this 
volume Tho typo of binding of tho reports has been 
mipnivod 

The Surgery of the Sympatheitc Nervous System By 
Prof George E Gosk and J Paterson Rosa Pp 
XU 4-103-f 13 plates (London Baitlidro, Tuidall 
and Gox, 1934 ) lOs 

The surgery of the sympathotio nervous system is 
yet in its infancy Our knowliKlgo of this system itself 
IS none too well developed, so that its eurgery must 
of necessity remain m tho expenmontal stage until 
our kiiowlodgo of the patliology is sounder 

Tho authors give us the results of their work m tho 
surgual unit at St. Barthuluinew’s Hospital Tlio 
main body of tho work is divulml up into three 
divisions dealing with sympathectomy for chsorders 
of (o) tho circulation, (6) tho visceral motor 
meelianism and for tho roLef of pam Their results 
in sorao typos of case which have been regarded em 
more or less intractable to treatment are surprisingly 
good, and we hope that the work, when fully de¬ 
veloped, will yield results of even startling oharocter. 


Bthier zur qualiUtliwn Mik-rounah/se nnoiguniHclier 
Stoffe Ziisammengestellt von Prof VV Geilmann 
Pp 12 + 40 plates (Leqi/ig Leopold Voss 1934 ) 
H gold marks 

This collivtion of 2tO iihotomicrographs m 4U plates 
illustrates the forms of the {laiticles of jiiccipitates 
produced by aniilytieal reagents Tho reproductions 
arc excejitumally goo<l. and the forms of the crystals, 
tho degrees of magnification and the conditions of 
prwipitation arc given, so that tho results are free 
from ambiguity Tho photomierographic procedure 
IS also brietiy described 

Although the utility of microanalytiisil methods in 
a largo field has undoubtedly been over-estimated by 
enthusiasts, they eon play a very useful role in the 
confirmation of ordinary qualitative analysis in 
normal cases, and m casi-s where only a small quantity 
of material is available they become of incroasing 
importance Prof Geilmann’s book is very handy in 
ewe and contains praitically all the eases met-with in 
normal practice, so tliat it may be recommended as 
likely to find favour in analytical laboratories It is 
convenient in size, as compared with some earlier 
publications in atlas format, and will meet the re¬ 
quirements of all except tho specialist in this field. 

MnteneweUen wui Quantenmechanik : elite Einfilhr- 
ung auf Qrund der Theorien von de Broglie, 
SchrSdinger, Heisenberg und Dirac Von Prof Dr 
Arthur Haas Vierto und Funfto. verbessorte und 
abermaU wosontlich vormehrte Auflage Pp 
viu + 209 (Txiipzig , Akodemisehe Verlags- 

gesellschaft ni b H , 1934 ) 7 80 gold marks 

Thb first German edition of this work and its English 
translation wore review eil in Natcthk of March 9, 
1929 (p 362} Since that time it has boon more than 
doubl^ m thiokness by the addition of chapters on 
parahydrogen, Dirac’s theory of tho electron, the 
positron and applications of the Fermi statistics to 
metalho electrons. As before, stress is laid upon 
fundamental principlee rather than detailed mathe¬ 
matical proofs, for whioli the reader is referred to 
the otigmal sources, so that tho book will appeal to 
anyone who desires an up-to-date and, within limits, 
a readable account of recent work in atomic physios. 
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Problems and Progress m Photography* 
By Olaf Bloch, Research Ijaboratory, Ilford, Ltd 


P hotography is the recording angel of the 
arts and sciences, but it is to lie hoped that 
angels of other classifications do not have to endure 
the insistent requests for materials possessing 
incompatible properties which are demanded of 
the photographic chemist Perhaps the most 
difficult problems are presented by the physicists 
and astronomers, who require grainloss emulsions 
of extremely high speed, sensitive to all the visible 
spectrum, or any portion of it—^with extensions 
into the ultra-violet and infra-red regions ' 

For work in the neighbourhood of the Ha line, 
two types of emulsion are now available, one 
which attempts to give the astronomers a maximum 
sensitivity at Xfi.'iOO, and another, which has fairly 
oven sensitivity round this region of the spectrum, 
extends well beyond The spectrum of meteors 
has boon succ-ossfully photographed by Wilhams, 
of the Steward Observatory, and for this purpose 
an emulsion of great speeil and high green sensi- 
tmty was necessary Other recent emulsions 
include one with a maximum at X5300 for work 
on the solar corona, and another, for lunar disc 
photography, of fine grain and high contrast, 
whore an attempt has been made to comjiensate 
for the low speed by extreme colour sensitising 
In the region of atomic physics, properties of 
another kind are desirable. For o-particle and 
proton track work, it is essential that the grain 
of the emulsion should be fine, resolving power 
high, and that the unexposed portions should 
yield but few or no silver grams upon development 
Normally, emulsions have about 3 6 x 10* such 
grams per cm * when developed without exposure, 
the average size of these being dependent upon 
the size of the silver halide crystals , but a recent 
product of the emulsion maker’s art gives almost 
complete freedom from these 
Quite different requirements are necessary for 
work with atomic rays and m the extreme ultra¬ 
violet. Here the radiation has httle penotratmg 
power and is readily absorbed by gelatine Hence, 
only sufficient gelatine must be used to bmd the 
silver hahde, or the crystals of the latter must be 
made to project beyond the gelatme surface—a 
rock-garden effect! The Schumann plates, always 
somewhat untrustworthy, are of the former type, 
and recently an emulsion of the latter kind has 
been produoed which appears to be sturdier and 
more oemstant in its properties. 

There are two main sections in photography : 

* SabiUDce of Urn* leatani deUrered «t the Bor>l ImUtathm 
OB Oetobor SO, Novoibnr « BUd 13, IBM 


first, its applications, including the important 
function of recording , and secondly, the internal 
problems of the subject, dealing largely with the 
mechanism of emulsion making and the effect of 
light upon the sensitised silver halide The function 
of gelatine in emulHion making is complex first, 
it holds silver halide in siisjionsion, a suspension 
by no moans perfect, since swlimentation usually 
takes place when the hqiiid emulsion is allowed 
to stand Secondly, it is the principal moans by 
which speed can bo obtained , and thirdly, it 
prevents too rapid reduction of the unoxposed 
silver halale m th<> dovoloiier, whilst permitting a 
sufficiently slow reduction of the latent imago to 
enable control to be exercised The amount of 
gelatine necessary to produce suspension is very 
small, so little os 1 gm of gelatine per 100 gm of 
silver hahde being effective Discussion is still rife 
as to the mechanism of the silver hahde gelatine 
system, one argument being that bodies in the 
gelatine, having the imiiiazolo and azine linkages, 
tend to form adsorbed layers of the protective 
colloid on the silver hahde surfaces It has not 
beim found possible to remove the gelatine entirely 
from the latter by centrifuging and subsequent 
washing, and whether the retention of the gelatme 
18 mechanical or otherwise, it would probably not 
bo without effect u[x>n the resulting emulsion 
The silver halides are all light-seiiaitive and 
darken when exposed to light, free halogen and 
metallic silver being amongst the reaction products 
when the intensity is sufficiently high, but exceed¬ 
ingly low intensities suffice to produce a develop¬ 
able latent image when the emulsion is in a highly 
sensitive condition Very little is known about 
the changes which occur in these circumstances 
It 18 at present generally held that the first action 
of light 18 the splitting off of electrons from the 
bromine ions in the silver bromide, with the 
consequent discharge of silver ions forming atoms 
of free halogen and free silver, the emulsion 
possibly becoming developable by reason of the 
altered position of the eleotno charges The photo¬ 
electric effect does not appear to play a part, but 
it has been found that the photo-conduotanoe of 
silver bromide in exceedingly thin layers increases 
and decreases in a manner oorreaponding to its 
spectral sensitivity m energy terms, the photo¬ 
sensitive units probably being the bromide ions. 
Also, in the case of a photo-voltaic cell consisting of 
electrodes of silver bromide ooated on silver and 
in a bromide solution, the illumination of one 
pole sets up potential differences. In most of this 
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work the suggestions are purt'ly theoretical, or 
have resulted from expcnments on precipitated or 
deposited silver bromide per se, or of silver bromide 
crystals in an isolaU'd condition Tittle of the 
work deals with the silver halide in its actual 
emulsion form yuch evidence as can bo obtained 
depends almost entirely upon the action of a 
reducer in order to study the effect of light in 
producing the latent image, and we have very little 
real knowledge of the state of affairs c'xisting in 
the silver halide rrystal in emulsion form either 
before or after oxjiOHure Tlie com fusions reaohed 
at present are largi'Iy inferential and this remains 
one of the unsolved problimis of jihotography 
Also, wo have no exact knowlcnlge as to the rela¬ 
tionship betwec'ii liglit fiimnta and latent image 
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acts by deforming the ultimate structure of the 
silver bromide, thus affecting the silver and 
bromine ions, so that the photo-chemical decom¬ 
position might bo more looahsed with a more ready 
splitting off of the bromine electrons There is no 
doubt of the main facts, but it seems probable 
that it 18 only a particular case, since other sub¬ 
stances not containing sulphur can act similarly, 
though less effectively, in the ease of the de¬ 
sensitised gelatines 

A great deal has boim done m the investiga¬ 
tion of the phenomenon of development, and, 
m gcmeral, two views may ho said to hold 
the field one is that the reduced silver 
IS dissolved III the dovelojier and ro-deposited, 
the other formulates the idea that th(( reducing 



One of the interesting diseovorios was the exist¬ 
ence of minute cjuantitii's of snlplmr oompoiiiids ol 
the thioearbamide type m gelatine When the 
gelatine was sufliieiently purified to remove tlic-so, 
emulsions prepared with it were- of low seiisitiviti, 
and the restoration of the siilphiir-eontaining com¬ 
pound, at almost any stage of the emulsion making 
process, restored the sensitivity In practice, the 
original sensitivity cannot be gn'atly exeoedecl by 
increasing additions of the sulphur eompouiul 
beyond a certain point, sines' fog results There 
would appear to be an adsorption of the sulphur 
compound on to the silver halide, subsequent re¬ 
action yielding silver sulphide in the form of specks 
which are supposed to be the sensitive nuclei 
Much work has been done upon this subject, 
and it has been supposed that the silver sulphide 


ions of the developer are first adsorbed on to the 
silver, a re-arrangement afterwards ooourring 
which gives metallic silver and oxidised reducer 
The fiinotion of gelatine as a protective agent in 
reduction is not eompleto'Since all emulsions show 
some reduction if the reducer is allowed to act 
for a sufficiently long period 

The mode of expression of the speed of on 
emulsion is still a vexed question, since it is 
impossible that one figure can express a variety 
of different properties in any one substance Speed 
may depend upon the portion of the emulsion 
curve which is employed for the particular purpose 
m hand (Fig 1, a and 6), and a knowledge of speed 
alone need by no means be the first oonsideratJcm— 
gradation, resolving power, graimness and other 
properties may be of equal or greater importance 
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The older Hurter and Dnffield method of ex¬ 
pressing the speed depends upon the straight line 
portion of the characteristic curve, and this is a 
measure of the contrast (gamma) of the emulsion 
as well as of its speed, and is often inadequate 
More modem methods, including the German DIN 
{das iat normal) system, depend upon some function 
of the under-exposure curve and yield a speed 
number which is, perhaps, more in accord with the 
requirements of those who take instantaneous 
camera pictures There are many obstacles in the 
way of giving a brief staU'ment as to the properties 
of any one photographic emulsion, the variation 
in the gradation and length of both the under¬ 
exposure and the straight line portion of the 
curve, the shape of the over-exposure curve and 
the exposure point at which it begins to function, 
the failure of the emulsion to obey the reciprocity 



law, may all enter into one or other of the uses 
to which the sensitive material is to be put. It is 
certainly important that some indication of the 
photographic quahty of the material used should 
be given, but it is not possible to accomplish this 
satisfactorily until a much larger proportion of the 
camera-usmg pubho is educated to a higher photo¬ 
graphic standard. 

Two important properties of emulsions are 
resolving power and graminess. The former is a 
very complex quahty, depending upon a large 
number of factors It has been defined as the 
capacity of an emulsion to resolve a number of 
lines and spaces per millimetre, the lines and 
spaces being of equal dimensions. Some of the 
factors infiuencing it are the maximum contrast 
obtfunable and the shape of the characteristic 
curve, the amount of scatter due to the film, its 
graininesB, its spectral sensitivity, the size of the 
image, etc - Other factors are shape, range of 
contrast and spectral quality of the object, the 
amount of exposure, the treatment in prooessmg, 


the aperture of the Ions and the spectral quality 
of the light used for taking the photograph. Some 
of these operate in antagonistic directions for 
example, resolving power decreases with gram 
size, but smee emulsions of very small grain size 
are somewhat slow, their use is impracticable 
where high speed is required In the same way, 
small Ions apertures are not possible in the same 
circumstances 

It 18 necessary, for many purposes, to enlarge 
the photographic image , for this reason, the 
cinematograph and the mcreasing use of the small 
precision camera have made the question of 
graimncss an important one. Grainmess might be 
defined as the distance at which the image of the 
silver deposit no longer appears uniform at constant 
magnification, or the magnification at which the 
silver deposit no longer appears uniform viewed 
from a constant distance The question is a 
physiological one and a standard is therefore 
difficult to set up Various methods, mostly visual, 
and chiefly comparative in character, are used for 
determming this property Grauuness depends 
mainly upon the emulsion itself, factors being the 
size of the onginal silver hahde crystals and the 
extent to which clumping occurs, either in the 
emulsion itself, or as a result of development 
Modem emulsion making has shown considerable 
advances m the direction of producing faster 
emulsions possossmg a relatively fine gram, and 
it seems probable that these methods can be still 
further developed 

Optical sensitising is the term applied to the 
alteration of the spectral sensitivity of an emulsion 
by the addition of a dyestuff which is adsorbed 
by the silver hahde and confers upon it an added 
sensitivity in the neighbourhood of the absorption 
of the dyestuff So far as experimental data are 
at present available, the dye can be removed by 
the use of an inert solvent smtable for the particular 
dyestuff, with consequent loss of the added sensi¬ 
tivity The sensitismg power varies with the 
chemical composition of the dye, and the addition 
of substituent groupings can have a large effect, 
or the substitution of one grouping fur another 
(for example, the change from a dimethyl to a 
diethyl grouping) can cause marked deterioration 
or improvement. 

.Ordinary emulsions are sensitive from about 
X2100 to about X5200, and optical sensitising does 
not greatly affect this inherent sensitivity The 
amount of dye needed for optimal sensitising can 
be extremely small, in the case of one dye, for 
example, it is of the order of 1 gm. molecule of 
the dyestuff to 367,000 gm. molecules of silver 
bromide. In another case, at the other end of the 
scale, it is as large as 1 gm molecule of the 
dyestuff to 6000 gm. molecules of silver bromide. 
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The smaller grains of tho emulsion oflsorb more 
dyo than the larger, possibly owing to their greatiT 
area per unit mass, and this accounts for the 
higher contrast obtained when exposure is made 
to hght of a longer wave-length than that to which 
the emulsion was originally sensitive, since the 
smaller grains givo steeper gradation than the 
larger and become more highly si'iisitive in con¬ 
sequence of the iiu.rcaswl dyo absorption 

Bancroft, Slioppard and many others have put 
forwanl a number of theories to account for tho 
phenomenon of colour sensitising, and wo have 
still almost everything to loam about its me¬ 
chanism, hut a good deal of recent work is likely 
to go far to clear up tho chemistry of tho dyestuffs 
employed We can classify these into a number 
of chemical groups, and can generally say whicli 
particular compounds are likely to sensitise and 
which are not, from a consideration of their 
constitution ; wo can forecast with fair accuracy 
the region over which they are going to sensitise 
the emulsion, and in some cases foretell whether 
they will bo weak or powerful sensitisers In the 
older days, erythrosine was almost the only dyo 
used, and sensitised the emulsion up to about 
X6800, but with the advent of tho cyanine group 
of dyestuffs, great progress has boon made and it 
18 now possible to sensitise an emulsion, at will, 
to almost any part of the visible spectrum This 
class may be thus represented . 


|\c = CH-c/| 


I CH—CH«CH-C^ 




I ^r=rH-cH=CH-cH=cH—c^l 



3=CH—CH=CH—CH=CH—I 


A and B represent several types of nuclei and 
tho compound may be unsymmetneal when A and 
B are different nuclei The number of CH groups 
IS odd R may be methyl, ethyl, allyl, etc , and 
X may be chlonde, bromide, iodide, p-tolueno 
sulphonate, etc Substitution may also take place 
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ui the chain, where one of the CH groups may be 
replaced by an alkyl, aryl, ethylene or phenylene 
group, or there may even be a halogen substituent 
in tho chain Generally speaking, as one mcreases 
the chain length, the dye becomes more unstable 
and tho photographic products prepared with it 
more unstable As the length of the chain is 
increased, tho dye absorption and sensitising 
power travel towards tho red end of tho spectrum, 
each additional pair of CH groups moving the 
absorption by about 1100 A towanls the red end 
of the spectrum 

Tho case of tho three carbocyanmos with the 
following formulffi is of inti'rcst 



,CH-CH = CH 


CH-CH = CH 



The sensitismg cham is from the nitrogen in one 
nucleus to the nitrogen in the second nucleus 
Hence, the three isomers, the 2 2', the 2 4' and 
tho 4 :4' compounds, sensitise progressively farther 
into the red 

Many photographic research laboratones are 
actively at work on the production of new sensi¬ 
tising dyestuffs, smee the use of colour sensitive 
emulsions is varied and important Competition 
in the photographic industry is very keen and 
considerable progress has bron made m recent 
years, but in many branches empinoism is still 
much m advance of proven theory 
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Electrical Developments m the Soviet Union 


growth m the use of oloctnoal energy in 
A the Soviet Union in connexion with the 
Government’s industrial development schemes 
wore outlined m a paper read to the Institution of 
Electrical Engineers by Mr Allan Monkhouse on 
January 10 He gave interesting details also of 
the development in the use of peat fuel in largo 
power stations. The first State-planning orgamsa- 
tion sot up by the Government was the State 
commission for the electrification of Ru.ssia 
appointed in 1921 In forming this commission, 
Lemn emphasised the necessity of providing an 
abundant supply of cheap electrical power as a 
basis on which industry could develop From 1923 
onwards the construction of fifty-six largo power 
stations and the erection of 8,000 miles of high- 
tension overhead wires with all their distributing 
substations has been a most spectacular develop¬ 
ment The rapid growth in the use of eleotnoal 
power during the last ten years is shown by 
the increase m the monthly wmter output, from 
760 milhon units to 11,000 million units 

The industrial distncta of the north, which com¬ 
prise Lemngrad, Moscow, the cotton manufactunng 
district centred at Ivanovo Vosnesensk and the 
Gorki (Nijm Novgorod) district, where many large 
engineenng works are bemg constructed, are far 
removed from the bitummous and anthracite coal- 
fields of the Ukraine or the oilfields situated on the 
shores of the Caspian Sea For economic and 
strategic reasons, it was considered necessary to 
make the northern mdustnal areas independent 
of these fuel supphes. Special attention was there¬ 
fore concentrated on the development of stations 
burning peat and brown coal. 

A survey of the peat areas of the U S.8 R 
indicates that approximately 42 per cent of the 
world’s peat resources are located in that country. 
It IS calculated that 30,460 million tons of fuel 
are available south of lat. 60° N North of this 
Ime, the vast peat resources of the tundra have 
as yet only been partially surveyed. Using a 
special form of shaft-chain grate, it was found 
that the efficienoy obtamed was quite satisfactory 
The Balakna power station in the Nijni Novgorod 
distnct IS the largest peat-burmng power station 
m the world. Its present capacity of 158,000 kw. 
18 being increased to 204,000 kw. Of the eighty-one 
official stations, approximately 30 per oont 
operate on peat fuel. A special process of peat- 
winning known as the hydro-peat process has 
been developed. The peat is dislodged i^m the bog 
with a high-pressure sluicing apparatus, and the 
mixture of peat and water is then pumped into 
specially prepared drying fields. After a few days' 


drying, a special form of tractor with cutter wheels 
IS dnvon over the field and leave.") the peat in 
such a form that it can bo raked up easily and 
finally air-dned The shortcomings found imtially 
in using peat in a power station have been in 
large measure overcome, mainly by expenmontal 
research 

In the Ukraine and the mining districts of the 
Don basin, much work has boon done m utihsmg 
the anthracite-waste spoil-banks, which have 
accumulated over a porioil of many years, but the 
effioiencios obtamed have been rather disappointing 

Large areas of the cities of Moscow and Lenin¬ 
grad are already heated with hot water circulated 
from the central power stations On the outskirts 
of these cities, large new so-called thormal-eloctnc 
stations are being built for heating the new 
residential districts In Moscow the hot water 
leaves the water-heating plant in the central power 
station at a temperature, varymg according to 
conditions, of between 86° and 120° C , and after 
making a circmt of some two miles, it returns at 
a temperature of 30°-36° C The pipes are laid in 
special conduits in the street and arc covered with 
thermal insulation Many of the large new in¬ 
dustrial towns are being built with the idea of 
all their buildings bemg heated from central 
thermal-electric power stations. 

With the exception of the Ural Mountains and 
the Caucasus, both of which are far removed from 
the central industrial areas, there is not enough 
mountainous country to make high-head hydro- 
oloctnc power stations possible But the Soviet 
Government has decided to build a senes of large 
low-head hydro-electric stations on the great rivers 
of European Russia The dam built on the Dmeper 
and those being built on the Volga and the Svir 
have a twofold object m view, namely, providing 
cheap electno power and making the rivers 
navigable for large vessels Of the low-head 
stations, that on the Dmeper is the most important 
The pressure of transmission is 161 kilovolts, and 
the station supphes the works of the Dnieper Com¬ 
bine and the central Ukrainian network 

A most important undertaking m Central Asia 
is the Ghirchiok fertiliser works, designed to pro¬ 
duce large quantities of nitrate fertiliser for the 
cotton fields of Central Asia. The first station has 
been begun and the turbines will work with a 
head of 66 metres. The scheme provides for 
irrigating 1,260,000 acres of cotton growing land. 
It is interesting to notice that the Soviet authonties 
have called in Italian consulting engineers to lay 
out the hydro-electric part of this great scheme. 

Some progress has been made in standardising 
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methods The hue linking the now Svir h>dro- 
eleotnc station with Leningrad uses the very high 
voltage of 220 kilovolts The Soviet intends to 
electrify about 2,300 indes of railway before 1937 
The pressure of 1,500 volt direct current is gener¬ 
ally used for suburban olectrificatioii, but the 
voltage for the long distance main lines has not 
yet lieen fixed 

Mr Monkhouse laid stress on the extninio 
import.ance the Soviet authorities attach to research 
and expenmentul work Academic and funda¬ 
mental research work is reieiving the closest 
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attention, and very large electrical research lab¬ 
oratories have been developed All the various 
works and factories connected with the Electro- 
techmoal Trust send their more comphoated 
problems to the Central Institute in Moscow The 
laboratories employ 1,700 workers, about 800 of 
whom are men with university training The 
departmental chiefs are, almost without ex¬ 
ception, men who occupy professorial chairs in the 
universities There is little doubt that, in electrical 
development, more has been achieved than in many 
other branches of the country’s economic life 


News and Views 


"Letters to the Editor” 

On two occasions last year, issues of Natiirk were 
puhlmhcxl m which "Letters to the Editor” occupied 
considerably more than tho usual jiroportion of the 
journal This week wo are printing a Supplement 
of sixteen pages, liftoon of which are occupied by 
correspondence—and there are still many letters in 
type awaiting publication The number of letters we 
receive for this part of tho journal rollocts fairly 
accurately, we behove, contemiKirary progress of 
research in all di'partinoiits of soieiico Last year 
we printed no loss than C97 columns of corro- 
spondenoe, the gnMit majority of which announced 
new linos of work or made significant contributions 
to older ostablishod knowledge The addresses at 
tho ends of tho letters m this week’s Supplement 
alone indicate tho world-wide distribution of our 
correspondents Tlie Hjiate of letters brings its own 
diiilcultios, and we are frequently obliged to ask 
oorrospondonts to reduce tlie length of oomraunica- 
tions, but nevertheless wo aro gratifioti to find our 
oolunins so much in demand. It reaffirms the old 
saying that science over ndos all national barriers 
Recently, a short section has boon introduced at tho 
end of “Letters to the Editor”, in which brief mention 
IB made of points brought out m some of the longer 
letters in the precedmg pages. Correspondents will 
retdise tho difficulties involved m obtammg suitable 
notes, and they are mvited to submit paragraphs 
about fifty words m length which they regard as 
summonamg the mam conolusions of their com¬ 
munications, for possible use m this section of the 
journal when their letters appear 

Royal Astronomical Society's Medal Awards 

Tuk Gold Modal of tho Royal Astronomical Society 
has been awarded to Prof E A Milne, Rouse Ball 
professor of mathematics. University of Oxford, for 
his work on radiative ec|uilibriiim and theory of stellar 
atmospheres A Jackson Uwilt (bronze) Medal lias 
been awarded to Mr Walter Frederick Gale, of 
Waverley, NSW, for his discoveries of comets and 
his work for astronomy m New South Wales Prof 
Milne lias occupied his present chair since 1929, 
havmg then moved to Oxford from Manchester, 
where he had been professor of applied mafJieniatics 


Before going to Manohostor, however, ho was uni¬ 
versity lecturer in astrophysics at Cambridge and 
assistant ilirootor of the Solar Physios Observatory 
His contributions to mathematical physics and 
astrophysics are of particular value on account of tho 
close contacts they represent between observational 
work and theoretical conceptions His essay as 
Smith’s prizeman at Cambridge in 1922 embodied 
a treatment of radiative eqiiibbnum which has 
proved tho starting pomt for the greater part of the 
more recent work on stellar atmospheres In his 
Bakeriati lecture of the Royal Society in 1929, on 
tho opacity of stellar atmospheres, Prof Milne further 
developed a method of determmuig stellar tempera¬ 
tures and pressures, dopondmg largely on the study of 
the contours of spectrum lines, that is, on the deter- 
mmation of their uitensities at diilereiit distances 
from the centre of the lines Of a different character 
18 the model of tho universe conceived by Prof 
Milne and developed in a lecture entitled “World- 
Gravitation by Kmematio Methods” dehvered before 
the Ixindon Mathematical Society m May lost The 
Btrikmg simplicity of the method used m the oon- 
struotion of this statistical model, and the far- 
reaching character of its interpretations, open up a 
new vista of possibdities for oosmio research 

Mr Gaijc, tho Jackson Owilt medallist of the 
Royal Astronomical Society, belongs to tho enthu¬ 
siastic band of non-profossional, or amateur, 
astronomers who have contributed so much to 
observational astronomy He is the discoverer of 
throe comets —in 1894, ^912 and 1927—and has 
given close attention to the planet Mars, especially 
durmg the southern oppositions of 1892, 1894 and 
1907. As first secretary, and afterwards president, 
of the New South Wales branch of tho British 
Astronomical Association, Mr Gale has done much 
to encourage the praotioal study of the heavens m 
Now South Wales, os well as to promote interest in 
astronomy among the general public 

Geological Society’s Awards 

The Geological Society of London has this year 
made tho following swards : Wollaston to 

{Conttntied on p Ill) 
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Letters to the Editor 

jT/te Editor does not hold himself responsible for opinions ejepressed by his correspondents 
He eiunnol undertake to return, or to eorrespond with the writers of, reyetUiel manuscripts 
intended for this or any other part of Natitrij. No notu-e is taken of anonymous uimmunwatums 
Notes on points in skme ok this week’s ucttbrs appear on p 111) 
Correspondents are invited ro attach similar summaries to treik commu nidations 


ot-p Intramolecular Transformation of Myosin 


Shortly after tho diseovory and investigation by 
the raothods of X ray analjsis* of the long range 

< Instil, iiitrainoleeular transformation winch takes 
place when the fibre substance (keratin) of liair is 
strctelusl, the possibility I'merged that the elastic 
inoehanism of muselo is similar at least m principle 
to that of hnir* 'J'hero is a romorkabio likeness 
between tho X ray photograph of washed and dried 
muscle and that of iinstretchod hair (a keratin), and 
there are, moreover, certain striking analogies 
between their respecti\e elastic projierties Recently, 
the X ray and I'lastie ooinjianson betwei'n inusele 
and hair lias been set out iii detail*, and onie more 
the suggestion was maile that the nonnal molecular 

< onhguratiori of the muscle protein myosin—first 
shown by Boehm and Weber* to give, when oriented, 
an X-ray photograph rosombling* that of muscle 
itself—IS that of a foldeil poly|ieptide chain svsteni 
like tliat of a keratin, which it should be [lossible, by 
extension under appropriate conditions, to transform 
into a fully-extended system like that of P-keratin 
(stretched hair). Tho present writers tried to bring 
about this transformation two years ago by oxpori 
ments on tho siirtonus muscle of tho frog, but witliout 


Wo have succeeded now m domoiistratuig the 
predicted mtromolecular transformation by worlung 
with the isolated muscle protem instead of with the 
actual muscle Wo have found air-dried myosin 
films to have the following properties’ (1) as in 
gelatin films, the molecular chains lie roughly parallel 
to the surface ; (2) on inoisteiimg with water and 
stretching, these chams are first pulled into approxi¬ 
mate parallelism with tho direction of stretching and 
give rise to an X-ray photograph rescrablmg that of 
muscle or a keratm , (3) on further stretching, a now 
photograph appears which closely resembles that of 
p-keratm , (4) on exposmg tlie stretched film for a 
few seconds to steam, the p photograph is ‘set’ and 
mtensified at the expense of the a-, exactly as m the 
case of stretched hair , (5) myosm films can generally 
be stretched in cold water to about three tunes their 
original length and, like keratin fibres, show well 
marked long-range reversible elasticity, the P-photo- 
graph disappearmg agam on contraction provided 
the film has not beim kept stretched m the dry state , 
(6) when myosm films are made by sqiioezmg 
the re-moistenod protein between gloss plates, the 


1 Weber cUim tbst the t 


photoonphe ue svsUi 
thst the photograph of 


lore ^rtVet 


p-photograpli IS again observed, but this time with 
the ‘side-chain spat mg’ nonnal and the ‘backbone 
spacing’ parallel to the flat surfme, just as when 
keratin is squeezoil laterally m tho presence of 
Hteam* , (7) unstretohed myosin film, when oxposeil 
for a few minutes to steam, contracts Bpontaneonsly 
by about 20 per cent (artificial muscle I), exiuitly as 
does keratin that has bei-n brought into the labile 
state by the a< tion of X rays on the a-form or by the 
limited action of steam on the p-fonn*. 

In brief, myosin films are amazingly similar to the 
labile, or super-contracting, form of keratin which is 
proilncisl by tho breakdown or mollification of certain 
cross-linkages , and m this comparison the normal 
contraction of muscle corresponds to the super- 
contraction of hair*. Only \ery imporfei't ihemical 
analyses of myosin and muscle are available—and 
hero tho physicist is ui very urgent need of help—-but, 
if we except cystine, the general distribution of 
ainiiio-acid typos appears to be similar to what has 
been found for keratin Does this mean that the 
methiMl of formation of hair is fundamentally similar 
to that of muscle, except that tho elastic system of 
hair 18 more or less stabilised and do-sensitiseil by the 
incorporation of relatively large amounts of cystine T 
In other words, are we to conclude that the hair 
protein is roughlv siieaking no other than 'vulcaiused' 
muscle protein ? 

The investigation is being continued m order to 
try to find out tho exact relations between the X ray 
photographs and elastic propel ties of muscle, myosm, 
and keratin We wish to express our indebtedness to 
tho Rockefeller Foimdation for financing tlie research, 
to the suporintondent of the Cambridge Low Tern 
perature Research Station for his kind co-operation, 
and to lir K O Smith of that laboratory for tlie 
invaluable supplies of fresh myosin which have so 
far formed our exclusive oxfierimental material’ 

W T Astbuby 
Sylvia Dickinson 

Textile Physics Laboratory, 

University of l4eeds 
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Natural and Artificial RadioacUvity of Potassium 

I'hk question of the origin of the radioactivity of 
potassium has boon much discussed in recent years* 
The possibility, however, of producing new ratlio- 
active isotopes artificially boa opened uji a new lino 
of attack on this problem Quito riMiontly Anialdi, 
D’Agostino, Fermi, Pontissorvo, Kasetti and Sogro* 
have found that, by liombanhnent of jiotassiuin with 
neutrons, a new radioactive isotope of jichissiiiin is 
produced having a perioil of Id hours Potassium 
havuig two stable isotojsis, 30 and 41, it is not 
possible to draw conclusions from these exporinieuts 
on the mass of the now isotope 'J’he problem can 
be settled, liowi'vi r, from the fact that the now isotope 
of [MtasHuim can also bo produeexi by bombardmg 
Boandium with neutrons Hy experiments m this 
laboratory m which 1 have liei'ii kindly assisted by 
Hr Hotter Jensen, wo hnd that SLaiidium can bo 
converted into a radioactive isotojsi of potassium 
As scandium hos only one isoto[x> (46J this oonveraion 
must take place ai'oonling to the equation 
,,Sc*“ 1 ,n‘ —► ,,K** + itt*. 

As the potassium obtauicd by us has the same period as 
that found by the Italian workers, wo have to conclude 
that 111 their experiments it was K‘* which captured a 
neutron and was converted into K** In our exjieri- 
monts wo bombarded scandium oxide with neutrons 
produced by a mixture of beryllium and radium 
emanation, thus applying Fermi’s beautiful method 
The sc^indiiim oxide was dissolved m liydrochloric 
acid and, after the addition of 0 15 gm of sodium 
chloride and the same amount of calcium chloride, 
prei’ipitated with ammonia The calcium present m 
the filtrate was removed as oxalate and found to bo 
inactive 'I’ho remaining sixlium chloride, however, 
was found to bo ai tivo and to coiitaui the potassium 
isotopes lookixl for Tins decayed with a period of 
about 16 hours, emitting very hard p rays of approxi¬ 
mately 1 2 million o v 

From my comparison of the radioactivity anil tho 
atomic weight ol jKitassnim fmctions obtained by 
distillation processes (partial separation of isotopes), 
it follows that tho moss of the isotope to which tho 
natural radioactivity of potassium is duo can only 
be 4U, 41 or 42 The first mentioned figure is obtained 
if wo accept Baxter’s analysis of tho fractions, while 
that of HSnigsclimid is only compatible with 41 
and 42 Knowing now that the isotope 42 has a 
short life (10 hours) w c are restricted to tho alternative 
40 or 41 

From measurements with the mass-spectrogniph, 
wo knew that K*‘ is present in potassium in the extent 
of 7 JMT cent From this figure and the number of 
fi-partieles einittod [ler second by 1 gm of piotassuim, 
it follows that, if tho natural radioactivity of 
potassium is duo to K‘*, it bos a jieriod of 10’* years 
Tho hypothetical isotope K*" sliould have a much 
shorter life as this isoUipo has not been revealed by 
measurements by thi' mass spectrograph From this 
fact the upper limit of its period can bo stated to bo 
6 X 10'* years A lower limit, 10* years, is given by 
the calcium content, potassium content and geological 
ago of old mmorals Presumably when potassium is 
Iximbardod by neutrons, K” copturos neutrons as 
well, but since the resulting K** has a long life, its 
formation cannot bo established through measiire- 
moiits of induced activity 

The great difficulty for the theory of fi-ray emission, 
ansing from tho fact that potassium, in spite of its 
very long life, emits fairly ban! P-rays of a mean 


energy of about 6 x 10* e v , has been discussed 
repeatedly The discrepancies between theory and 
experunent would be somewhat lessened if it could 
bo shown that the natural radioactivity of potassium 
18 due to K*“, but this dilTtculty would still remain 
It IS of interest to note in this ouimoxion that the 
artifioially prudiuod isotope of potassium 42, though 
having a similar period to thorium B, omits p rays of 
more tlian ton times greater mean energy than the 
lattor Also, the nucleus of this potassium motope is 
thus emitting much harder rays than members of the 
radioactive disintegration series of similar period 
(1 Hevesy 

Institute for Theoretical Physics, 

Cojioidiagon Dec 23 


'ef O Heveay, M r«l.l and B Him. 
c-pt 8, 1B34 

• Hietrea Sneatijiea, !, Dcuumber 1934 


Absorption of Cosmic Partudes m Copper and Lead 

By tho method of tho coincidences between three 
Geiger-Muller counters of 2 6 cm diameter and 26 cm 
effoctivo length, disposed as m Fig I, I have carried 
out comparative measure¬ 
ments of absorption of the 
hard component of cosmic 
particles in copper (atom¬ 
ic weight (A) = 63 67 , 
atomio number {Z) = 20) 
and in load (A = 207-20 , 

Z «= 82) Lead screens 
(altogether 0 cm ) wore or 
ranged permanently be | 

tween tho countere, m order I 

to exclude softer particles 

The absorbing scroi'ns, ^ 

made of bars of surface ' 

area 2 6 cm x 30 cm , wore I 

interposed between the I 

first and second count«*r. i 

they hod the same mass i 

per cm • of 676 gm /cm.*, 
the bars of load were ar¬ 
ranged in such a way as 
to occupy altogether the 
same height as tho copper 

Tho triple comcidences 
wore rocoided by an auto¬ 
matic device*, tho resolv- 
mg power of which, dotor- 
mmod cuicorduig to the 
double o hance-Gomoi- 
denoes, was 6 x 10-* sec 
with this resolving power the expected number of 
triple ohance-comctdences is 0 08 an hour. 

Tlio results given m Table 1 were obtamed by 
alternating regularly the measurements taken without 
absorbing screen between the counters with those 
token with the screens of copper and lead. 

In the course of these measurements, the triple 
coincidences with the nuddle counter displaced 
laterally 3 2 cm were also recorded in order to test 
the reliabdity of tho method Table II shows that 
not more than about a tenth of coincidences observed 
in the preoedmg case con bo attributed to primary 
particles scatter^ by tho screens or to secondary 
ones generated near the counters. 

From the results reported in Table I there does 
not appear to be any difierenoe, withm the limit 
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of erperimental errora, between the absorption of 
oosmio particles filtered through 9 om of lead, m 
oopper and lead, the moss per om.* of the screens 
bemg equal. This absorption in 676 gm /om • is 
(37 6 ± 3 2) per oent. 

Tablb I Coonten In line 



zweiter Art”, as they were termed by A. Corlm). 
These are clearly perceivable when, for example, 
hourly observations of the oosinio ray intensity (or 
even the daily mean values) are reduced to standard 
pressure. At the Ilafelekar Observatory in the 
Tyrolean Alps (2,300 m.) the daily average intensities 
may differ by so much as 0 10 j , that is, by 4 per 
cent (total ionisation with complete lead screen 
10 cm. thick on all sides of the apparatus amoimtmg 
to about 2-80 J ) With apparatus imscreened from 



If the absorption were proportional to the number 
of electrons per om *, the valiioe of the absorption 
for the two soroons of equal mass per om * should 
be in the ratio of (.Z/A)cti/(^/A.)pb = 0 87 ; that 
18, a difference of 13 per cent would bo expected 
Tlie measurements ropiorted (as, indeed, others 
earned out on the absorption of particles of lower 
range*) do not reveal such difforenoe it appears 
therefore that the absorption may bo rather connected 
with the mass per om * than with the number of 
electrons per cm ' • however, the statistical error of 
measurements, which amount to 8 83 per cent in 
comparison between the absorption of copper and 
lead, does not make this quite certain 


TiBLK II Middle ooimtor dlepUoed 



What IS oertam, however, is that there does not 
exist for the absorption of the oosmio particles any 
marked dependence on the atomic number of the 
absorbing screen of the kind of that which has been 
found* for the absorption of the shower-producing 


above, 

Tliei 

suggest 


ivon larger vanations may occur 
i-callod latitude effts t of the cosmic radiation 
a possible explanation of those irregular 
ns of the second kmd’ , for W. Messer- 


sohmidt* has found that those irregular variations, 
as observed m a three-month series by the Hoffmann 
standard apparatus in Hallo (Germany), were related 
to simultaneous variations of the horizontal intensity 
of the terrestrial magnetic field , a decrease of the 
latter seemed to cause an mcreaso of the dady average 


cosmic ray ionisation, and vice versa 

We thought it worth while to mvestigate whether a 
similar relationship holds also m our observations at 
the Hafelekar In order to elimmate the influence of 


the regular daily variations, we calculated the average 
cosmic ray intensity for each day of the year 1933 
on which at least eighteen hourly observations were 
registered Our observations were carried out partly 
with a load screen of 10 cm thickness on all sides of 
the apparatus, and partly with the screen underneath 
and on the sides but not on top I'he former wore 
made as a rule from the Ist to the 10th and from 
the 2l8t to the end of ouch month, the latter from 
the 11th to the 20th, according to an agreement 
with several colleagues abroad who were takmg 
Hundsr observations of the cosmic ray mtensity m 
different places, ranging from lat. 68“ N to lat. 


36® S. 

Tho mean horizontal intensity H of terrestrial 
magnetism was calculated for each day from registra¬ 
tions of tho Terrestrial Magnetic Station, Vienna- 


Auliof, by the formula 


^ (fc. -f 26. -f 2A, 2)1. -f ... + 6 , 4 ). 


where 6„ 6., etc , denote the observed magnetic 
intensities at (^, 2*', 4^, etc These data were kindly 
placed at our disposal by Prof Wilhelm Sohmidt, 
director of tho Meteorologische Zentralonstalt, 


radiation 

I bog to express ray thanks to Prof. B. Rosm, 
who advised mo to make this research. 

Gioua Anocoo. 

Physical Institute, 

Umversity, Padua. 

Deo. 1. 


Diagrams wore tlien drawn for each lO-day and 
20-day interval, showing tho vanations of tho cosmic 
ray intensity (o) with complete screeiimg (10 cm 
lead on all sides), and (6) with no leod on top of 
tho apparatus, with the vanations of the average 
horizontal magnetic force from day to day The 
latter vaned between 20,470 Y and 20,630 Y> while 


• B HomI. JNeena Seimtiftai, 


■ O Alocoo, Rieenv 
* B Koiwt, Nathu, ] 


V, S, 681, 1934 
, V, *, ai, 193' 
193^ 


the maximum of the cosmic ray fluctuation m case 
(a) amounted to about ± 0-06 J. (average 2-80 J.). 
m case (6) to ± 0-0«d^. (average 4-6 J.), in the 


Terrestrial Magnetism and Cosmic Rays 
It has been shown by several observers withm the 
last few years that the ionisation caused by oosmio 
radiation, when reduced to the some boromotno 
pressure, is not constant In addition to a very 
small regular diurnal variation, the existence of 
which has been proved by oontmuous registration 
over a period of three years at 2,300 metres above 
sea-leveP, much larger and irregular variations have 
been found by different observers (“Sohwankungen 


oourse of one year. 

From the diagrams wo were unoblo to obtam 
unambiguous evidence of any connexion between 
the vanations of the horizontal component of the 
earth’s magnetic field and of the oosmio ray mtensity. 
There were even penods of several days m which 
an morease of the horizontal magnetic intensity was 
oooompamed by an morease of the ionisation of the 
oosmio rays. 

We therefore thought it best to oaloulate tho 
correlation ooefifloients (r) between the daily mean* 
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of the cosmio ray loniBation and the horizontal 
magnetic intensity This was done using f^harlier’s 
methoil’ Taking all observations of the jear 1933 
(eleven months, sini o m April no observations were 
taken) we obtained tlie following values 

Case (a) (10 cm lead screen j (January 

on all sides) r ~ O 12 I to 

Case (b) (no lead screen on f Decemlior 

top of apparatus) r = -- 0 28 ) 1933) 

The negative values of r indicate that, on the whole, 
an anti-parallelism between the two magnitudes does 
exist. 111 eonconlance to W Messeraclimidt’s residts. 
Tlie numerical values of r are veiy low, therefore 
wo must oonclude that the retationshiji is rather slight 
It 18 remarkable, however, that il we exclude the 
first three months of 1933, in whii h several slight 
alterations of our Steinke a[>paratus hail to be made, 
we obtain a much bettor correlation 


Case (a) (10 cm lead on all 

Case (b) (no leail screen on 

top of apparatus) r — 


(Ma\ 

Dixomber 

1933) 


The correlation m case (b) is v ei\ gooil, thus indicating 
that the soft components of tlie cosmic radiation 
entering the apparatus when it is not scrocneil from 
above are more infiuoncod by variations of the hori¬ 
zontal intensity, and this is what is to be expected 
Wo conclude that our observations indicate that 
the so-called ‘variations of the sei-ond kind’ of the 
cosmic radiation are partly due to variations m tho 
opposite sense of the horizontal component of the 
earth’s magnetic field 

\ KTOR K IfESS 
WOLKHAM IlLINI. 
Institut fur Strahlcnforselumg, 

Universitat, Innsbruck 
Jan 1 
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Radioactivity of Potassium 

Fkrmi faded to detect indueod ^-railiuaetiv ity with 
calcium bombarded by neutrons, and this fact has 
been attributed* to tho existence of a closed neutron 
shell m the calcium nucleus. We suggest altomutivoly 
that the failure to detect radioactivity may constitute 
a proof that the source of tho natural radioactivity 
of potassium is the isotope i,K*° of such small 
abtmdance that it cannot be detected by moans of tho 
mass -spectrograph 

Aston’s work indicates that ijCa*" is by far the 
most abundant calcium isotope, tho ratio of „Ca'* 
to ,,Ca“ bomg 70 to 1, the other isotopes of mass 
number 42 and 43 being present m very small 
amounts. Thus by far tho greater number of neutrons 
will interact with „Cb** and it seems reasonable, 
therefore, to suggest that any radioactivity mduced 
m isotopes other than ,,Ca‘* will be too shght to be 
dsteotable. In addition, Fermi has dofliutely detected 
proton emiseion foUowmg neutron capture with 
.•Mg*‘, „A1”, mSi**, „P»‘, i.S", „Cr» and „Zn«. 
and of these seven isotc^ies five have even atoinio 
number It therefore appears likely that the follow¬ 


ing reaction occurs when calcium is bombarded with 
neutrons 

,oUa‘» -f n- nK” + p t . 

As a result of such an action, only a very small 
number of nulioactive potassium nuclei could be 
produced, and assuming jtK*” is the source of the 
natural railioactivity of potassium, the long life of 
this isotope explains why no dismtegrating electrons 
were observeil 

F H Newman . 

H J Walke 

Washington Singer Laboraf ones, 

University College, Exeter 
Doc. 12 

• Wcnll Yoh, C R . 189, 1200, 1934 


Radioactivity Induced by Neutrons 

Amaedi, d’Agostino and Sngre* report that, using 
neutrons from a radon - alpha particle - beryllium 
source, they have induced an activity m indium of 
a very short hall-life period (13 sec ) and also one 
of half-hfe period of about one hour (64 mm ) 

Our own unpublished observations on mdnim show 
the one hour period and a longer period of several 
hours (estimatisl at 3^ h ), If indium is irradiated 
in air these two [lenods show strong initial intensities 
of the same order of magnitude, but if it is irradiated 
ui water, tho one hour iienod is so strongly reinforced 
that it overshadows the long period and may thereby 
prevent its detection Thus three periods appear to 
exist for mdium, and tho two shorter ones of these are 
reported* to bo strongly water sensitive 

Indium has two known isotopes* (moss numbers 
113 and 116, the ratio of their abundance bomg less 
than one to ten). It has on odd atomic number 
and since, apart from the isolated case of hydrogen, 
there is no precedent for such on element having 
more than two isotopes, we tentatively assume that 
no further stable indium isotope is mvolvod. Accord¬ 
ingly we conclude that one of tho two indium isotopes 
IS activateil with more than one period 

Tho question arises whether the observed periods 
con be mterpretod on the basis of the primary 
processes which have so far been recognised m tho 
Fermi effect. 'These recognised processes are (a) 
capture of the neutron by the nucleus (all cases so 
far investigated were reported to be water-sensitive) , 
(6) ejection of a heavy positively charged particle—a 
proton or an alpha particle—from the nucleus (all 
oases so far investigated were rejxirtetl not to be 
water-SMiBitive) Some isotopes of lighter elements 
are known to bo activated with two or throe periods, 
the ejection of a proton or an alpha particle being 
quite a common process for elements lighter than 
Zinc (atomic number 30) No such processes have 
so far been observed for elements heavier than zmc. 

In the oiroumstances the Fermi effect of mdium 
(atomic number 49) seems to deserve further in¬ 
vestigation, for which adequate instruments of 
observation are not at present at our disposal. 

Leo SziLAKD. 

T. A. Chaembrs 

Physics Department, Medical College, 

St. Bartholomew’s Hospital, E C.l 
Dec 18 

•AmsUl, d’AgortlDO, Segrt, Rietrea Seimifiea, V, 8, No 0-10 
November 1034. 

• An^, d’Afortlno Fennl, Ponteoorvo, RuettI, Begrt, Riemra 

Y, I, No 11-12, December 1984. 
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Induced Radioactivity produced by Neutrons 
liberated from Heavy Water by Radium 
Gamma-Rays 

Working in this laboratory, Szilard and Chahuors' 
hav e shown that neutrons aro liberated from berylhum 
irradiated by radium gamma-rays, and that they aro 
capable of induomg radioactivity in a number of 
olomonts Provioiisly, Chailwick and CJoldhaber* liad 
reported that, using an ionisation method, they had 
observed the liberation of protons from heavy 
hydrogen which was iiTudiuted by gamma rays from 
thorium C 

In the ligtit of these observations, and having 
regard to possible biological applications of heavy 
water, it is of interast to determine whether the 
neutrons prosumoii to bo libeiated by the gamma-ray 
disintegration of heavy hjdrogcn i an activate other 
elemonts 

We have sucoeodeil in observing the radioact ivation 
of iodine and bromine whicli had bei'n bombanlod by 
the neutrons liberated from heavy water irradiated by 
radium gamma-rays In one series of experiinenta wo 
used 10 c c of heavy water of 30 jHir cent concentra¬ 
tion, and irradiatod it with gamma-rays from 150 
mgtn of railiiim filtered by 1 mm of platuium The 
heavy water almost completely filled the space be¬ 
tween the double walls of a glass container similar in 
construction to a diinimitive cylmdrical Dewar vessel 
The radium occupied the central cavity of the con¬ 
tainer, winch was immersed in 400 c c of ethyl iodide 

After irradiation, the radio-io<line was precipitated 
and removed from the ethyl iodide by the method of 
isotopic separation described bySzilard and Clialmers’, 
and Its activity raeasurod on a Oeiger-Mullor P- 
ray counter. Using the quantities above mentioned, 
the Counter recordeil an average of 110 impulses m 
5 mmutes, whereas the control expenmimts carried 
out with 10 0 o of ordinary water oontAincd in a 
duplicate vessel gave 65 impulses against a normal 
‘background’ of 30-36 impulses m 5 minutes. We 
attribute the difference in count between the nonnal 
‘background’ and the control experiments with 
ordmary water to prunary noutrons emitted by the 
source 

A similar series of oxjieriments, m which 300 o.c. of 
bromoform was substituted for the ethyl iodide, gave 
strictly comparable results with radio-bromine to 
those obtained with radio-ioilme. Wo conclude that 
neutrons omitted from heavy water irradiatod by 
radium gamma-rays aro capable of inducing radio¬ 
activity in iodine 

T E. Banks 
T A. Chai-mbrs 
F. L Hopwood 

Physios Department, Meilical College, 

8t Bartholomew’s Hospital, 

EC 1 
Jan. 10 

' Natusi, 1M, 404, Sept 29, 1034 

* NAIDBa, U4, 237, Ang 18, 1034 
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Spectrum of Ordinary Hydrogen (HJ 
I HAVE recently found several systems of bands 
in which the electronic transitions aro from now 
upper states of H, down to the singlet state 
generally denoted by These band systems are 

of importanoe and interest for a variety of 
reasons. 


I gather that there is no general agreement as to 
what the electronic conhguration of the final state 'X 
m, but 1 have put forwaitl what I believe strong 
reasons for thinking it to be the lsa2sa'Ilg state 
which otherwise would, quite unaccountably, bo 
missing Hitherto, our knowledge of 'X, derived 
from the analysis of the ’.V — 2p'S system, has been 
very meagre ext opt at the vibrational levels p = 1 
and 2 These levels have a very irregular rotational 
structuro and so also hail the p = 3 level according 
to the old analysis. 

This has generally been supposeil to bo duo to 
imcoupluig, which is impossible if the state is 
l8o2«<r'£, or to some other tyiie of perturbation I 
have recently repeatoil the former analysis of the 
‘A -♦ 2p‘S system and have found an error at the 
«' -• 3 level and some new lines 1’hese changes make 
the rotational structuro of tlio p' -= 3 level quite 
regular lus H, levels go As a result of the analysis 
of the new systems ending on ‘X, I have found what 
I bohovo to be the p = 0 level of this state It has 
a quite regular rotational structuro and is about what 
one would expect o prion fur J«o2»a'S, so that the 
most serious objection to the idontilii atioii of 'A' with 
1 «o28o‘S has now disappcarevl The cause of the 
rotational irregularity at the p = 2 and 3 levels is 
still a mystery The dithciilty about attributing 
it to a perturViation is that tlien^ is no known state, 
and so far as can be foreseen no jsissiblo state, 
which could bo in the position and have the other 
properties theoretically necessary to cause a perturb¬ 
ation 

The strength of the new systems, which are weak, 
lies mainly along the diagonal axis in each case 8o 
far, three systemfi sei^m to have etnergoil definitclj', 
hut there are iniheations of the oxistoruc of others. 
The iijiper states of tho thn'o I call provisionally 
'D, 'R and 'U Tho analysis of these has gone far 
enough to enable some dclmite, though prehmmarv, 
Statements to bo made about them 

Tho system ‘D ‘A lies m the infra-red around 
3000 A I believe that tho iipjier state '/> is the same 
08 tho D state of llopfield, to which ho found strong 
transitions up from the ground state in tho absorption 
spectrum of H, At least if my .nterfirotation* of 
Hophold’s data he accepted, they he close together 
and have similar properties An analysis of the p — 2 
and 3 levels of */) (I have not yet found the p ™ 0 
level and the p — 1 level is not very secure) gives tho 
following approximate electronic constmits v, 
(depth from the ground level of the molecular ion) 
11267 wave numbers, Rydberg denominator 3-12, 
fundamental freijuoncy (to,) 2300 wave numbers. 
The corresponding ((uaiitities for Hopfiold’s D state 
which I derived from his absorption data are; 
V, 11660, Rd 3-08, to, 2267, a-to, 69 6 Those data 
also mvolve an extrapolation from higher but 
different vibrational levels down to the p — 0 level, 
80 that exact £^;reemont is not to be expected. I 
thmk that is IsoSprt'IIy, but tho jioBBibiiity 
that it might be I«o3po*£u is not yet absolutely 
excluded. 

Tho system >J< -» *A lies around X6900 A. Tho v« of 
•i? IS about 0400 giving a denommator of 4-14, u, is 
about 2230 and a;co, about 60 I thmk ‘R is Ise4p7r‘ll«, 
but here agam l«i4p<i'2u is also possible. ‘U *A 
lies around X6400A The approximate numerical 
datafor'Uare v, = 4000 wave numbers, R.d. - 4'74, 
«, about 2220 and irto, about 46. I think this state 
IS most likely to be ls<r5po’S«, but there are some 
lines about which look like Q branches, so it may bo 
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a n state. In that case it may be either lao.'ijLm'IIu or 
l«o5/7t*Il4, but I think it certain that it has one 
unexcited electron (Iso). All the other properties of 
the new upper states are in af^reemeiit with what 
would be expected for these assignations 

O. W Richarpson. 

King’s Oilloge, 

Strand, London, W C 2 

1 “MoleculAr Hydrogen and Ite Sis'i'tnim”, pp S03 ff. 


Fluorescence of Fluorite and the Bivalent 
Europium Ion 

Expebimevts conducted in this Institute* had led 
to the conclusion that the blue fluorescence of fluorite 
excited by filtered ultra-violet light is duo to traces 
of europium under the inlluence of radioactive sub¬ 
stances, and that a yellow-green fluorescence which 
some fluorites show at the temperature of liquid air— 
especially those from acid magmatic rocks—is, in the 
same way, duo to ytterbium As these rare earths are 
those most readily obtained in the bivalent fonn*, 
as further the reducing action of Beoquerel rays is 
well known, and as the blue fluorescence can also be 
obtained in CaF, oontammg europium, simply by re¬ 
duction througli heating, the hypothesis was put for¬ 
ward that these broad ‘radio-photofluorescence’ bands 
are to be ascribed to the bivalent forms of the rare 
eartlis 

Through the courtesy of Prof O Jantsoh, of Craz, 
we are now able to prove this hypothetical assumption 
in the case of europium Prof Jantsch kindly lent us 
preparations, mode m the Institiit filr anorgan. ohom 
Teohnologie und onalyt Chenue of the Technische 
Hochsohiile, Graz, of pure SmCl>, SmCI,, EuGl, and 
EuCl|, of which the last shows, when ox« itotl by 
filter^ ultra-violet light, a brilliant purplish pink 
fluoresceiK'e, as already noticed by Prof. Jantsch. 
Spectrograms of this fluorescence, taken by Miss B. 
Karlik in this Institute, show a broad band tn the blue, 
identical wUh the well-known fluonte band, and in the 
red a rather narrow line ut 690 rnp, as well as a 
diffuse band with a maximum at about 630 ing, 
which strikingly resembles a red band shown by 
some fluorites but also bj’ synthetic ‘pure’ CaFi after 
suitable heat and radium treatment. Whilst there 
can be no more doubt about the blue fluorite band 
bomg duo to bivalent europium, the question if the 
red band in fluorite is also to be attributed to mmute 
traces of this siihstanco must form the subject of 
further investigntions 

EiiCl, and bmCli show no fluorescence, the latter 
perhaps because of its deep black colour SmCl, 
fluoresces orange*, with linos at 603 6 and 698 6 mp 
It IS to be hoped that these observations may alro 
furnish now duos to the atomic structure of the rare 
earths A detailed report will be presental to the 
Vienna Academy of Sciences 

K Pkzibbau 

Institut ftir Itadmmforschiuig, 

Wien. 

Dec 27 
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Quasi-Crystalline Structure of Liquids and the 
Raman Effect 

It is known that at the scattenng of liglit in 
liquids a continuous spectrum appears* around the 
primary lino on both sides to a distance of about 
16-20 A This effect is usually referred to as 
‘wings’ 

These wings are generally ascribed to unresolved 
rotation Raman linos It seemed to one of us’ more 
probable that the appearance of wings is connected 
not with rotation of molecules but with a now typo 
of frequency change of the scattered light found by 
one of us*. For several years the wing phenomenon 
has been systemal iiailly mvestigatod in our laboratory 
m various compounds and m different experimental 
conditions One of us (E O ) has mvestigated the 
influouco ol temperature on the wings It might be 
expected that the raising of temperature would cause 
a broodonuig of wmgs, if they were really due to 
rotations of the molecules, but no difference could 
be found m the breadth of wings given by xylene at 
^, = 16"C. andf, = 160”C (rjr,-16) Onlyaslight 
increase of the intensity of the wings just near the 
primary Ime could be noticed With diphenyl ether, 
(C,H,),0. which could bo heated to 260° C (TJT i«2), 
we have obtamixl similar results, the only difference 
bomg that the uicreaso of intensity just near the 
primary luie was more pronomiced Therefore wo 
can conclude that the wmgs consist of two different 
parts behaving differently on heating an inner part 
(about 20 cm.-*) in the closest vicuuty of the primary 
line, and an outer and mucli greater part Tlio 
absence of broodonuig of the second part on heating 
10 opposed to the rotation liypothesis. Tins part 
behaves on heating like vibrational Raman lines stnd 
could be attributed to the loosely bound vibrations 


Orrstol 


Uqold 


With the view of putting the vibrational and 
rotational hypothesis to the test, we have mvesti¬ 
gated the ^man effect m a crystal of diphenyl 
ether, and have obtained most interesting results. 
Instead of wmgs, we obtained on their position four 
lines lying on both sides of the primary Ime (Stokes 
and onti-Stokee lines). Some of the Imee, marked by 
arrows, are clearly seen m Fig. 1 These Imes corre¬ 
spond to mfra-red frequencies of v,=21 cm.-*, v,— 
89 cm.-*, V, ■= 60 cm.-* and V4 = 100 cm.-*. These new 
Imes are the vibrational Raman Imra and not the 
rotational ones, for the following reasons : 
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(1) The distances between the lines are unequal 
and of different order of magnitude from that de¬ 
termined by the moments of inertia of the diphenyl 
ether molecule 

(2) The mtensity of the lines v,r-21 cm-* and 
V4= 100 cm IS greater than that of v,-=39 cm and 
v, = 69cm -* When the crystal is molted, those linos 
broaden into a continuous spectrum (wings), while 
other Raman lines do not undergo any marked 
change It seems, therefore, that wo I’an ascribe the 
former hnos to vibrations characteristic of the crystal 
lattice and the latter to molecular vibrations Tho 
fact that the former Imos do not disappear in the 
liquids shows that apparently some elements of tho 
crystal lattice lemain, although deformeil, also m 
the hquid state 

A more careful mvoatigation of the Raman spectrum 
of liquid diphenyl ether showed that a brood diffuse 
maximum of intensity appears m tho region of tho 
wings corresponding to the strong line v = 100 cm -* 
111 the crystal On raising the temperature to 250° O , 
this mavimum broadened until it could not be 
noticed against tho continuous spoctriiin of the 

All these observations are in good agreement with 
the theory of the (luasi-erystalhno structure of 
liquids often discussed in oomiexion with the diffrac¬ 
tion of X rays* 

In some degree the appearance of tho wings is 
cliaracteristic for must, if not for all, liquids. There is 
no reason to expei't that in other liquids (such as 
benzene), tins phenomenon has a different origin from 
that la diphenyl ether Thus, generalising tho above 
results, we may say 

(1) The usually accepted explanation of tho wings 
IB not correct This phenomenon is prmoipally due 
not to the rotational but to tho vibrational Raman 
effect A slight asymmetry in the intensity distri¬ 
bution on tho red and tho violet side* as well as the 
dependence on the primary frequency* is easily 
explained 

(2) Tho jiart of the wmgs adjacent to the primary 
line, which grows m mtensity with rising temperature, 
IS probably a prolongation of the contmuous spectrum 
observed’ between the components of tho Rayleigh 
Imo by instruments of groat resolvmg power. Perhaps 
for this part of the wings tho rotation hypothesis is 
valid, though it may be connected also with Debye 
heat vibrations 

(3) Our experiments give new facts m support 
of the theory of the quasi-crystolline structure 
of liquids They mdicate the possibility of ex¬ 
amining this problem by moans of the Raman 
effect 

At the present time, detailed investigations of the 
wmgs from this new pioint of view are in progress in 
our laboratory with different compounds in the liquid, 
crystal and gaseous states 

R Uross. 

M. VuKS 

Optical Institute, 

Leningrad. 

Nov 26 


‘0 V Earnm and K 8 Krtahnaii, Natum. Ul, 278, 1»28. 
T Csbumei And P Danra. OR,tU, , 1BS8 

• B Orou. Natcm, 184, 400 , 1880 

• B Orou, NATClia, 184, 801, 1830. 188, 722 ; 1882 

• For example, 0 W Stewart, Rev Modem Phyt . 8, IIB, 1830 

• W Oerlaoh, Atm PAtw., 1, 301, 1828 

• T Weller, Z. Phyi., 88 , 782 , 1831 
' B. Gross, NATtm, 184, 400 , 1880. 


Identity of the Growth-Promoting and Root- 
Forming Substances of Plants 

In a recent brief communication on the chemica- 
naturo of the root-formmg hormone of plants*, the 
foUowmg evidence was brought forward 

(1) The hormone is an orgamc acid, dissociation 
oonstant about 10-‘ *, the activity of which is readily 
destroyed by oxidising agents 

(2) The hormone has about the same solubilities m 
various orgamc solvents, and distils in the same tem¬ 
perature range lu vacuo, ns the auxin, or growth- 
promoting hormone, obtintiiKl from Hhizopus sutnxis 

(3) The crystalline auxin preparations prepared by 
Kdgl and co-workers from urine* show root-forming 
activity, and their activity is destroyed by oxidismg 
agents , when the ilestruction is partial, tho root- 
fonnmg and growth-promoting activities are de¬ 
stroyed to the same extent 

Tho evidence tliiia pomts to tho identity of tho two 
hormones, but on account of tho uicoiistancy of the 
ratio of the two kinds of activities in vanous prepara¬ 
tions ami for other reasons, the matter was left open 

It has since been found by Rogl, Hoagen-Smit and 
Erxleben*, that one of the active growth-promotmg 
hormones present in iinne is identical with p-indolyl- 
acetic acid Wo have, therefore, prepared this sub- 
stance synthetically, and find it to be fully active 
m promotuig root formation ’fhe possibility of an 
active impurity m tho products obtamed from 
natural sources scarcely arises m the case of a pure 
synthetio compound, and no doubt therefore remains 
tliat, of the factors promoting niot formation, this 
one IS identical with that which gives rise to growth 
by coll elongation The pure substance has an 
activity of from 7 4 to 28 X 10* root vmits pier mgm , 
and a growth-promotmg activity of 31 X 10* growth- 
stimulating units per mgm , hence a ratio root units 
to growth-stimulating of from 0 2 to 0 7 Tins agrees 
satisfactorily with the figures previously quoted by 
us for the crystalline auxins of K6gl and co-workers*, 
BO that the root-forming eictivity of those substances 
could not have been due to traces of impurities either 
It may bo noted that the ratio between our growth 
umts end those of tho Utrecht workers, previously 
deduced on theoretical grounds*, would give p mdolyl- 
ooetio acid an activity of 2 6 X 10’ Avena units (A E ) 
per mgm , oomparod with 1 to 2 X 10’ A E per mgm. 
given by KOgI and oo-workers 

The fact that two such different functions as tho 
formation of roots on cuttings and the growth of 
tissues by cell elongation should bo brought about 
by the same specific substance raises intorestmg ques¬ 
tions of meohanism, particularly smeo all three of the 
substances are about equally active in both functions. 

Tho homologues of p-indolyl-acetic acid, namely 
P-mdolyl-propionio and mdole-p-oarboxylio acids, are 
without activity m root formation, they were 
oorrespondmgly sliown to be maotive m growth 
promotion by Kdgl, Haagon-Simt and Erxleben*. 
Our own preparations and tests confirm tho results 
of the latter workers in respect of growth promotion. 
Indole itself is also inactive. The propiomo denvative, 
whioh was a commercial product, showed, even after 
two recrystalhsations, shght growth-promoting act- 
ivity m oonoentrated solutions, due doubtless to 
the persistenoe of traces of its lower homologuo. 
The activity, which was less than 0 -2 per cent of that 
of P-mdolyl-Boetio acid, was still further reduced on 
again recxystallising. 
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The test for root-forming activity, usmg pea 
cuttings, has boon described by Went* TTie p mdolyl- 
aoetic acid was prepareii by the methexl of Majitna 
and Hoshino*. The indole-p carboxylic acid woa 
prepared by direct combination with carbon dioxide 
as desenbed by Zatti and Forratini’ 

Kennktu V TuniANN 
J B Koepfli 

William O Korckhoff Laboratories of Biology 
and Gates Chemical I^aboratones, 

California Institute of Technology, 

Pasadena, Calif 
Nov 15. 



Starvation and Regenerative Potency in 
Dendrocoelum 

Thk regoiierativo potency of Pliinanans may bo 
depreasixl in sov eral ways, for example, by irratliation 
(Wiegand, 1I).30, and others), or by repeahKl regenera¬ 
tion of the lioad-rogioii (10 days after a previous 
amputation Sivickis, 1031) This has been inter¬ 
preted by some autliors as duo to a roiluction m 



the amount of formative material available, by 
others os due to alterations in the general metabolism 
of tlie body and tho degree of tlilTorontiation of the 
tissnes involved (Sivickis) 


Well-fed stocks of dohned degrees of starvation 
wore taken, their heads amputated, and observation 
oontinucxl for 15 days (for details see Siviokis) The 
apjjoaranco of oyos wore taken os tho criterion of 
successful regeneration. Four senes, differing slightly 
in detail a.s to level of cut, degree of starvation and 
temperature, have given concordant general results, 
in that the regenerative {lotency was always lower 
in the starv'od stocks, regeneration bemg tlelayed, and 
(m three of the four senes) the percentage of non- 
regenerating specimens incroosod (see Fig 1 and 
table) The proportion of non-rogenorating specimens 
for all senes was 0 [ler (ont for controls and 10 per 
cent for tho starvcsl stocks, although tlic mortahly 
rate of tho latter was not increased at all 

Starvation thus has the same effect on regeneration 
as radium treatment or as previous heail-ampiitation 
(sec ospoi'ially Sivickis, Fig 3) This mdicatos with 
a high degree of certainty that the rtxluction of 
regenerative potency in all three cases is due to a 
roiluction m tho amount of formative material 
available for regeneration. Studies on the histologv 
of starvation (for example, Schultz, 1904, Stoppon- 
brmk, 1905, Bernmger, 1911, Bartsch, 1923) clearlj 
show that such material is usoil up durmg starvation, 
and tho work of Steuimann (1925, 1926) shows the 
close resemblance of the histological changes ob¬ 
served in starvation and in regeneration 

Alexander A WonsKV, 
Biological Rosean-h Institute, 

Tihany, Lake Balaton, 

Hungary Nov 20 
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Durauon of Life-Cycle of the Death-Watch 
Beetle 

So far as pubhsheil accounts record, the iloath- 
watch beetle (Xeslolnum rufoinllomim, Do G ) has 
never been bred in tho laboratory and no study hivs, 
therefore, been possible of the factors affecting its 
development and the duration of its lifo-oyolo In 
discussing tho treatment of timber roofs attacked 
by Xf-atobtum, lA>froy’ summarised in 1924 the 
knowledge of tho biology of tho insect up to that 
time and pointed out how little wm known of its 



■ ao«ely posterior to eyes * Midline betweenuye* and pharynx • Judaed only by the colour of the Intoatlne insect has 


To test those ideas, experiments were undertaken 
on tho effect of starvation For this purpose, the 
abundant species Dendrocoelum lacteum is very con 
veiuent, since tho degree of starvation is rofleoted 
in the colour of tho animals, tho dark gut contents 
showing through tho translucent white body 


been m pro¬ 
gress at the Forest Products Research Laboratory, 
and in tho course of this work the beetle has been 
reared from egg to adult The results of this m- 
vestigation—a full account of which will bo published 
elsewhere—lead to the general conclusion that, given 
a suitable timber, for example, oak or willow, the 
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length of the life-oycle of Xfstobtum depends upon . 
(a) condition of the timber with reference to fungal 
decay ; (6) moisture content of the timber , (r) tern 
perature conditions 

For example, the iiisiHit has boon reareil in the 
remarkably short period of 11 months m willow m 
an advanced stage of decay at moisture content of 
18-20 per cent (based on dry weight of wood) and 
at a temperature of 20°-26“ U On the other hand, 
under similar conditions of ternfierature and hiimiility, 
but with wood in a very much loss advanced stage ot 
decay, the beetle has not yet completed its develop¬ 
ment after a jierioil of 22 months Furthermore, at 
temperatures of 2(I°-2C° C , the duration of the life¬ 
cycle of the insi'ct roared m oak sapwood, in varying 
stages of decay, and at moisture contents loss than 
18 per cent, occiijiioil 28-30 montlis and longer 
Under oiit-of door conditions in docaycsl oak and 
willow, it has boon prolongeil still further and has 
not jot been completed 

Now that it IS {Kissiblo to brood Xcetobvum in the 
laboratory, further work is in jirogiesa on the 
relationship between the type and extent of fungal 
decay in timber and its susceptibility to attack The 
nviultH so far obtamcsl, however, lend support hi the 
view that the dovolo})raont of XeJitohium in buildings 
IS extremely slow unless conditions unusually favour¬ 
able for rapid decay of fho timber are present 

HonaldC Fisher 

Fomst Products Research l-ahoratoiy. 

Princes Risborough, Aylesbury, Biic-ks 
Dec 18 

‘J Hon Sor ArU,n,(mo), 1924 


Transformations of Isomeric Sugars 
Definite evidence is now available of the correct¬ 
ness of the views expressed m our former letter on 
this subject*, as, in a smooth senes of reactions, wo 
have Slid ofnlod in converting d glucose into d- 
galactose and 1-gulose The two transformation 
sugars have boon isolated separately and idontifiixl 
Starting from a raethylglui oside, an anhydro ring 
was fonnoil between positions 3 and 4 of the glucose 
chain as a result of cons<>cutive reactions which gave 
as the end product an amorphous 2-acotyl 3 4- 
anhydro 0-trityl a-methylhexoside After opening the 
anhydro ring, two distinct acetone doriv'ativos were 
obtained, namely 

(а) A monncotyl monocetone metliylhexoside, m p 
101‘’-102°, [ajo I 127 3“ m chloroform. 

(б) A monacetyl monacotono mothylhexoside, in p 
17tl'’-178'’, [a]£) -f- 76'8° in chloroform 

On doacotylation, the comjiound (o) gave a theoretical 
yield of a monocetone mothylhexoside, m p 109°- 
110°, [a]p -)- 147 2°, from whioli, on partial hj.droly8is, 
a-methylgalactoside was obtained which showed 
correct melting point and mixed melting point and a 
specific rotation of -f 176 5° m water From this, 
in turn, d-galactoso was isolated and identified by 
determination of the optical activity and by con- 
v'ersiori into the phenylosazone. 

In a parallel series of reactions, the isomonde (6) 
gave a monocetone mothylhexoside, m p 132°-133°, 
[a]/) + 88‘6° in chloroform On complete hjidrolysis 
to the parent sugar, the rotation became l»vo, 
Wfl — 17-9°, and as the phenylosazone melted at 
166°, the product was evidently 1-gulose The 
scission of the 3 : 4-anhydro ring m glucose may give 
four possible products . d-gluoose, d-allose, d-galoctose 


and I giilose, and doubtless all are present Of these 
only l-gulose is Irevorotatory, and its isolation 
together with d-galoctoso is of special interest in 
view of the relationship of these hexoses with ascorbic 
acid and lactose rcspectivelj' Wo are accordingly 
extondmg our work with the object, inter alia, of 
converting maltose into lactose 

J. W H OUDHAM, 

O J Robertson 
Chemical Research l-nboratcrj, 

University of St Anilrews 
Doc 21 
• Natitbf ISS, 871 1934 

Luminous Night Clouds over Norway in 1933 and 1934 
As roporteil 111 a letter to Nature* largo miuines of 
noctilucent clouds were seen over southern Norway 
in the night of Juno 30-July 1, 1934 From three 
of my aurora stations I got a senes of siimiltanooiis 
photographs of those clouds I’he platos have now' 
boon meosureil, and the results will soon appeal in 
Astrophyntfu norvetjtra The following points from 
this paper maj' be of iiitorcst 

•Seven pairs of plates gave the following 41 heights 
in kilomctn'H 82, 83, 82 5, 84, 84. 82 5, 82'5, 82, 
83 6. 82. 82, 86, 82 5. 81. 82, 84, 81, 80 5, 81, 82, 
81 5, 81. 81 82 6. 82 6, 82. 82, 82 6. 83. 82. 78, 

82. 82, 83 5, 82. 82, 81, 83'5, 82 5, 83, 81 The 
moan, 82-2 km . agrees very well with the mean 
value 82 08 km found bv .Jesse from obsoivations in 
the years 1889 91 It also agrees with m\ own 
measurements from 1932, which gave 81 4 km 
The velocity of the clouds was 80-83 metres a 
second from east to west A series of waves with 
their crests orientated north and south apjieared, 
the distance between successive crests being fr-9 km 
As obscrvoil m 1032, sun mys jiassing nearei to 
the earth’s surface than about 30 km do not make 
the cIoikIs shine This may suggest that the clouds 
are chicflv itlummatcKl by ultra violet rays 

From different people 1 have received observations 
and photographs of luminous clouds on the followmg 
nights 1933 July 4-5, 7-8, 9-10, 19-20, and 
August 9-10. 23-24 19.34 Jiin' 30-Julv 1, July 

6-6, 6-7, 16-17, 17 18, 18-19, 30-31, July Si- 
August 1, August 7-8 

A very interesting case is the oeciim'iuc of such 
clouds over central Norway on July 19-20, 1933, 
because similar clouds wore observed 33 liouru luti'i 
over Canada’, coming fnira the oast-uorth-cast, 
which corresjionds to a drift of 48-.67 metres a 
second, if the clouds had drifted tnmi Norway to 
Canada For further details I must refer to the 
complete paper which is in print 

In oonfoniutj' to the opinion oxiiressed hj' Vcstine 
in his paper mentioned above, it seems to mo that 
tho himmous night clouds are hkelj- to consist of 
cosmic dust coming from interplanetary space into 
tho upiior atmosphere m tho same waj' as shootuig 
'stars and meteors The ai-guments in favour of this 
ojiinion are tho followmg . 

(1) Tho oociirronco of luminous night clouds after 
tho great Siberian meteor (1908), also adduced by 
Vostmo as an argument in favour of a cosmic origin 
of the olouds. 

(2) The occurrence of tho clouds in tho months of 
June and July, with a maximum near the end of 
June, which is comparable with the fact that shootmg 
star* apjiear at oertam fixed dates of the year. The 
reported ooourrences of such lummous olouds m the 
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summer months of southern latitudes, however, 
seems diffioiilt to expUun as the result of the same 
swarm of cosmic dust 

(3) The greatest intensity of the phenomenon after 
nudnight is then intelligible in the same way as the 
analogous maximum of fre<]uenoy shown by shooting 
stars after inidmght, duo to the fact that the morning 
side procodos in the earth’s motion round the sun 

(4) As shown by Vestine, there are mure 
ooincidoncos between lummous niglit clouds and 
meteoric showers and comets than between these 
clouds and volcanic eruptions, which pomts to a 
coamio origin 

(5) The blue-white colour points more to fine dust 
than to water drops and ico-crystals This was also 
pomtod out by Vestme 

(0) The sporadic occurrence of the clouds points 
to irregular precipitations of cosmic dust over limited 
areas, m particular on the side of the earth which pre¬ 
cedes in Its motion round tho sun Rt6rmkr 


Institute of Theoretical Astrophymes, 
Bhndern, Norway 
Dec 1« 

■NATDRK, 134, 219. Aiisunl 11, 1834 

• B H Viwtlnn, "Noctlluccnt Cloud*", J Roy Att l>or ( 
Jal>-Scptembcr, 18J4 _ 


Musical Atmosphencs 


atmospherics which occur only at night time, 
variously cliristened ‘twooks’ or ‘chinks’ lasting 
1/20-1/5 sec and covermg a gamut of frequency 
4,000 to nearly 1,600, can be adequately explamed os 
the multiple reflections between tho earth and iono¬ 
sphere The more interesting long-duration audio 
atmospherics, variously called ‘swishes’, ‘whistlers’, 
Pfetftone, have roceiveil no adequate explanation 
although many suggestions have been ofloretl I 
have mamtainwl for some time that the effect is 
due to tho dispersion of a pulse m tho ionosphere, 
and a theory has been developed which accounts for 
tho mam oliaroctoristins of such audio atmospherics. 

In this theory, a pulse onginatuig m the lower 
atmosphere os a lightnmg flash, or more probably 
produced m the upper atmosphere by a burst of ions 
from tho sun, produces a spectrum of electromagnetic 
waves which traverse the spherical channel formoil 
by the ionosphere and are reflected at the polar regions 

Tho theory supposes that it is possible that waves 
of such low frequency (between 400 c /see and 
4,000 c /sec ) can traverse tho densely ionised region 
of tho ionosphere There are two alternative theories 
of the dispersion in an ionised region accordmg as 
the LorenU-Hartreo correction is included or not, 
in which tho refractive index is either 

1 - or 1 - i;, where i; 


Thk characteristics of audio musical atmosphencs 
which are obtauied when an audio ompliflor is placed 
in a long Imo or oenal have been discussed from 
time to time* Messrs Burton and Boardman have 


Fio 1 1 requoncy curve of a 'awUb pair" 

given an account of then observations in which the 
musical atmosphencs aro considered to fall into two 
oategones distmguished mainly by their duration 
and the firequency gamut covered Tho short musical 


(No magnetic field ) 

If tho former is correct, then for freiiueiicies less 
than tlie critical frequency v, (over liense medium), 
V,* = Ne*c*lnm, tho ionosphere is completely lacking 
in transparency for either ordinary 
or extraonlinary ray whatever the 
direction and magnitude of the 
earth’s magnetic field If the latter 
IS correct, then the ionosphere is 
transjiarent to the extraordinary 
ray il v < v, — fTf/2mn and if the 
direction of tho ray is not too 
iicarlv perpendicular to tho earth’s 
magnetic field Clearly tho theory 
proiiosed is only possible if tho 
Lorontz-Hartree correction is neg- 
lecteii A consequence of the theory 
18 that tho frequency of the whistler 
at any time t after tho initial pulse 
should bo proportional to 1/t’ so 
long as all the waves traverse 
approximately the same path ir¬ 
respective of frequency 

Messrs Burton and Boardman 
have obtaineii a record shown in 
Fig. 1 of tho frequency of a whistler 
as a function of the time Tho 
dbttod curve shows the relation 
val/(J + 1 2)*, where ( is the time 
elapsed from tho observed start of 
the whistler. The 1 2 sec. should 
then represent the time between 
tho initial jHilso and tho start of 
tho musical disturbance. (The 
initial impulse was not audible m 
this case but intervals of tlus order 
are often observed.) Tho agreement 
between the theoretical and ob¬ 
served form IS quite close 

The results may perhaps be considered as evidence 
(1) that the whistler is caused by the dispersion of 
a sudden pulse travellmg through the ionosphere 
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(2) that the simple form of dispersion formula (with¬ 
out the Lorentz-Hartree correction) is correct for 
transmission in an unpolarised medium like the 
ionosphere. 

This IS the conclusion arrived at by Darwm* on 
tlieorotical grounds. T L Epkebsusy 


Research Department, 
Maruoiu’s Wireless Telegraph Co , Ltd , 
Chelmsford 
Deo. 19 


■ Bsrlcbauiien, rhyt Z .SO, il 
July 1V30 Shcllang, Beil Tel 
4», IZW), 1«26 Natveh. ir~ 


I Bunon, Katohi, IM, S& 


Over-Potential of the Hydrogen Isotopes 
Although the sejiaration of the two hydrogen 
isotopes which occurs on electrolysis must bo closely 
oonnoctod with their over-potentials, no measure¬ 
ment of these has boon published A oompariaon of 
the deuterium over-potential with that of hydrogen 
can be of value m elucidating the general mechanism 
of hydrogen over-jxitential itself and, as part of an 
experunoiital investigation of this, meusureiuonts 
have been mode on deuterium. In order to oliminate 
errors due to the rosistanoe of the oloctrolyte and to 
violent gas evolution, it is essential that very low 
current densities should bo U80<1, and tho electrolyte 
must bo free from tnwos of oxygen or dissolved 
impurities The over-potential measurements were 
mi^e under conditions similar to those described in 
earlier papers*, but it was a matter of some experi¬ 
mental diihoulty to realise those with the small 
quantities of electrolyte available (1 c c ). Tho results 
obtamed with a mercury cathode inaO 2 N sulphuric 
acid electrolyte are shown in Fig. 1 



It IS apparent that both isotopes give the some 
linear relation between current density and over- 
potential, and that the slope of the line is nearly 
the same in each case* (a — 2 3 RT diog t/dV => 
about 0 6). The irreversible potential of tho deutenum 
18, however, considerably higher than that of hydro¬ 
gen (c. 0 13 volts more negative) For 100 per cent 
heavy water the difference would be slightly greater. 
(The over-potential is, strictly, the potential difference 
between an irreversible electrode and a reversible 
electrode workmg m the same electrolyte. Measure¬ 
ments made in this laboratory by Dr, K. E. Grew 


show, however, that tho potential difference between 
a reversible deuterium electrode and a reversible 
hydrogen electrode is small ) 

From those measurements it is clear that the 
over-potential difference between the isotopes is 
sufficiently great to exi>lam tho separation which 
occurs on electrolysis From the curves wo may 
CHloiilato a possible separation factor under those 
optimum conditions For example, at a cathode 
potential of — 1 06 volts sat cal 
the rate of evolution of n, 9 23x 10-* amp 13 8_ 
tho rate of evolution of D, 0 008 X !()-* amp ^ 1 

Wo have also measured the temperature coefficient 
of the doutoriiun ovor-potential and finil that it is 
greater tlian for hydrogen, showing that tho efficienoy 
of separation wdl decrease as the temperature 
increases 

As would bo expected, the actual separation factor 
observed during the preparation of heavy water is 
considerably less than tho possible one suggested 
above. (It varies from c. 3 at a reversible electrode 
to c 8**‘) Under the usual conditions of electrolysis, 
there are many factors such ns high current density, 
high local tomjieraturo, concentration polarisation, 
low over-potential properties of the electrode surface, 
interchange, etc, all of which tend to lower the 
efficiency. Tho bearmg of these results on the 
meohamsm of over-potential will bo discussed else¬ 
where 

It IS with much pleasure that we express our 
thanks to Drs A and L Farkas for analysing the 
heavy water and to Imperial Chemical Industries, 
Ltd , for a grant 

F P Bowdhn. 

TT F Kfmyon 

Laboratory of Physical Chemistry, 

Cambndge 
Nov 27 


* Bowden, Broe Roy Soe , A, m, 446 , I Bit# 

• Bowden, Prve Roy Soe , A, 186, 108, 1829 

■-w and tarkne, Froc Roy iV , A. 1*9, 623, 1834 


• Kyrtng and Toiili v, J C 
Wolfenden, Natokb, 1», 25 


J Chm rhyi , it, ilr ," 


Fundamental Dimensions ci go and K, in 
Electrical Science 

Thu recent work of committees both national and 
international upon the fundamental units and 
definitions m electrical soionce has shown that a 
considerable further step in advance, by removing 
difflcultioB, would result from tho discovery of tho 
dimensions of (i, and Ke, tho magnetic permeability 
and electric permittivity or siiecifao inductive capacity 
of tho medium >Somo writers have recommended 
that tho dimensions of one of those sliould bo chosen 
arbitrarily in order to got this simplification, the 
result of which would be tliat the difference m physical 
dimensions of the various quantities, when measured 
, m electrostatic and electromagnetic units, would 
disappear. Difference m size of unit causes no con¬ 
fusion, but the differonpe m dimensions due to chang¬ 
ing the scale of measurement has been a groat cause 
of oonfusion. 

Eleotnoal science is based fundamentally upon tho 
dofimtions of quantity of electricity r, magnetic polo 
m and electric current t. Tho definitions of these 
three quantities are given by the three equations : 
force - ee'/K,r* . . (1) force - . (2) 

and » - d«/dt . . (3). 
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In these equations, n, and are dimensional 
constants the niunerioal value of which would 
depend upon the units of measurement, but their 
physical dimensions depend solely upon the medium 
In the historical development, i is, again, defined 
elootrodyniunically either by the action of n current 
upon a magnetic polo or upon another current, and 
the two systems of umts are thus introduced with 
their different (hmensionH for each quantity 

I am only concerned with the physical dimensions 
and not with the si^cs of the units Let us assume 
that the symbols used contain their own units, just 
as IS common practice in dynamics We have already 
defined i, and therefore there is no necessity to 
mtroilueo another definition for it. 

Ampere’s fundamental eijuation in electrotlynanufs 
IS given liy 

forco = «' ds d«' (1-6 cos 0 cos O'—cos t)jA'r* (4), 
representing the force between the elements (Is, ds\ 
distance r apart, carrying currents i, i'; 0, 6' and 
c being respectively the angles between the elements 
and r and between the elements themselves, and A' is 
a dimensional constant Having already defined i, 
let us take this as an empineal equation 

Maxwell states as a fact that an electric circuit 
IS equivalent to n magnetic sliell Ixiunded by the 
circuit, a discovery which he ascribes to Ampere 
The physical meaning of this equivalence is explained 
by modem oloctromc tlieory, which rwcribes all 
magnetic phenomena to the electronic orbits m the 
atoms, thus reviving a suggestion of Ampere’s m 
1820 that all magnetic phenomena might be duo to 
electric, currents round the particles of matter The 
molecular magnets of Ewing’s useful theory are also 
thus accounted for. 

The interpretation to be attachcxl to tho meaning 
of the word equivalent has a most important effect 
upon tho science The mterjirotation adopteil by 
standard practice is contained m tho equation 
mL corresponding to tho magnetic flux being 

p, times the magneto motive force, or tho current 
circuit and tho magnetic shell arc considered as cause 
and effect connected by tho modulus p. This in¬ 
terpretation leads to the present system having 
dual dimensions for each quantity, connected by 

I subnut that, m the light of electronic theory, 
another interpretation of tho phenomena and of tho 
meamng of the wort! equivalent, is that the magnetic 
flux 18 part and parcel of the current and is only 
another partial aspect of the phenomena, and, just 
as m vortex motion we speak either of the vortex or 
its core, so in electromagnetism wo may sjieak either 
of tho magnetic flux or of its core i The result of 
sucli an interpretation is that eoeh amjiero turn of 
magneto motive force produces its ijiiaiitum of flux 
just hke tho equivalent magnetic shell given 
by mL=t£*, and that all magnetic phenomena 
without exception may be regarded as the vector 
sum of all the magnetic shells duo to all externally 
apphed magneto motive forces, together with those 
duo to intenud magneto-motive forces arising from 
tho piolanBation of tho ok>ctronio orbits m iron or 
other magnetic material. 

Tho consequence of this interpretation is that the 
only permeability is that of vacuum, and it has no 
dimensions because of tho eijuivalence In dealing 
with circuits contaming iron, however, it is immaterial 
whether the increased flux be ascribed numerically 
to increased magneto-motive forces or to mcreased 


permeability, henoe the variable p may be retained 
but always as a numeric. 

Wo can deduce from the fact that Po"!- that 
c* = l/Xo and also that the electrostatic system of 
dimensions disappears, but let us develop this result 
more slowly 

A consequence of all magnetic phenomena beuig 
electromagnetic is that equation (2) becomes a par¬ 
ticular integral of equation (4), whence mni'/po ^ 
u'L'IA’, and if m = »!/, A' = po = 1 From equa¬ 
tions (1) to (4). eVKo-irt'/po-e'EVA', and if 
A'=po^l, then e*lm*‘=K„^llV' The velocity of 
electromagnetic waves derived from equations (1) to 
(4) IS given by c* = A'l\L^t^\IK„ which agrees with 
Maxwell’s oloctromagnetio system, since po is a 
nuinerio in that system 

Tho result of the sunplo assumption that all 
magnetic phenomena are in fact electromagnetic and 
that Faraday’s equivalence between an electric circuit 
and a magnetic shell is a real equivalence, m tho 
sense of being synonymous, or different aspects of 
the same phenomena, is that electrical science is 
rodiiceil to a singular sj stem of dimensional (juantities 
agroemg with Maxwell’s electromagnetic system, and 
tho eld trostatio system disappears The numerical 
values of tho units of course remam unaltorwl 

,Iambs B Hkndehsov 

38 Blackheath Park, 

London, 8 K 3 
Deo 27. 

Humidity m Relation to Sheep Blowfly Attack 

In a recent letter to Natuiib', Holdaway and Mul- 
hoam conclude that (in Australia) “there is a relation 
between sweat content and susceptibility to weather 
stam and body strike’* by blowflies It is not clear 
whether they regard the prodisposmg factor to bo 
tho accumulation of sweat constituents (siunt) in the 
wool (from the reference to yolk colour such would 
bo presumed) or tho excessive moisture produced by 
swoatmg 

In studios on tho blowfly problem in Groat Bntam, 
it seemed desirable at tho outset to investigate the 
r»)le of humidity in relation to sheep maggot attook. 
In vitro oxponmonts showed that eggs and first instar 
larva' of IaicaIui sencata, Meig , are higlily susceptible 
to dry conditions and would not bo able to survive 
on the sheep’s skin unless the humidity exceeds 90 
per cent for several hours The humidity of the 
fleece, therefore, is a vital factor in shoop maggot 
attack. A tochnicjnc was deviseil for measuring the 
hurmdity of tho microclimate at tho base of the wool 
and observations were made under various meteoro¬ 
logical conditions on Welsh sheep, a brood susceptible 
to blowfly attack It was,found that the humidity at 
the wool base was surpnsmgly low over tho back, 
ranging from 38 to 78 per cent but seldom oxceeduig 
70 per cent even in showery conditions However, 
in the region of tho breech, the humidity was often 
high owmg to the soiling of the wool with fiBces or 
unno ; this is the site of tho majority of atteuiks m 
this country. It can be concluded that normally tho 
humidity at tho base of the wool is too low for the 
development of larv« of LuetUa sencata. This was 
confirmed by placing eggs and young larvae on sheep, 
■when myiasis did not result unless the wool was kept 
wet by frequent watenng. Also, we have on several 
ocoasions found dosiocat^ eggs and larvae on sheep 
m the field. 

In Australia among Mermos, body strike ii 
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associated with an infootioiis condition of the wool 
producing “weather stain” and it is prevalent follow 
mg “excessive rams and humid conditions generally” 
Attacks on the back are not uncommon m this 
country , in fact, they were especially prevalent m 
North Wales during the dry summers of 1933 and 
1934, infestation usually beginning m the region 
between the shoulder-blades Clearly, the humidity 
at this spot must sometimes become abnomially 
high, perhaps owing to excessive sweating Tlie 
humidity at the wool base was occasionally foiiiid to 
be higher in this region than elsewhere on tho biu-k 
We have, thorofore, concludetl that in (Ireat 
Britain, whether faeces, urine or sweat be responsible, 
it IS the moisture in each instance which permits 
the c'stablishmont of sheep maggots 

These results will shortly be published in detail 
elsewhere 

W Maldwyn Damks 
K P Hobson 

Department of Agricultural Zoology, 

School of Agriculture, 

I’lnsi-rsity College of North Wales, 

Bangor Dec 4 
' Natuks. 1M, «13, Nov 24, 1934 


Mutations and the Ageing of Seeds 

M Navashin' and liis co-workers rofiorted in a 
sorios of papers that plants produced from old seeds 
in Crepus show a great percentage of ‘mutations’ 
Similar observations were reported by Cartlodgo end 
Blakoslee* and by Peto* in America working with 
yarioua jilants Thej confirmed the results found 
by Navashin and his co-workers All these authors 
state that Navashin mode this discovery. Hugo de 
Vries, however, in his “Mutationsthoone” (1901)*, 
reported that in one case five-year old seeds from 
Oenothera gave 40 per cent instead of 0 per cent 
mutations (p 186) He interpreted this [ihenomenon 
by postulating a longer viability of the ‘mutated’ 
seeds (p 186) 

More extensive studios on the agoing of tho seeds 
m Oenothera were reported by Nils Heribert Nilsson 
(1931)' He summarised his observations in a table 
and from the results obtamed he drew the followmg 
conclusion “Mit dein Alter des Samens, also init 
der herabgesetzten KeimfAhigkeit, geht das Ansteigen 
des Mutationsprozeiit aiisgesprochen parallel” (p 
326). 

Recent investigations (see, Cleland, Darlmgton, 
Oates, Renner, Oehlkers, and others) showed that 
some of the mutations m Oenothera are due to 
segmental mterchanges between non-homologous 
parts of the chromosomes Consequently the muta¬ 
tions reported by H. de Vnes and N. Heribert 
Ndsson are obviously due to ohromoeomal alterations 
Chromosomal alterations (but not gene mutations) 
were reported by Navashin too, that is, Navashin 
confirm^ cytologioally the observations reported bv 
de Vries and Honbert Nilsson 


Dontoho Kostoff 

Institute of Genetics, 

Academy of Sciences of U S 8 R., 

Moscow. 
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NavMhln, Katiiu, 181, 43S , 188, 488 , 1033. Plante SO, 833 . 

BUkMlee, adene*, 78, 328, 1933 Free Sat 


• Erto, bsnad J Itei, 8, £01, 1 #.. 
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Vitamin B, and Blue Fluorescent Compounds 
Fluorescence in ultra-\ lolet light (screened by 
W'ood’s glass) IS not a property of vitamin B, ; but 
I have found that the jiurest preparations in our 
possession (method of Kmnersloy, O’Brien and 
Peters, 1933') can be converteil bj oxidation in 
aqueous solution into substances showing an intense 
sky-blue fluorescence 

Blue fluorescent conijioiinds are stated to arise 
as breakdown products of the yellow fluorescent 
flavins (Kuhn, et al ') , hence the Bence Jones 
‘quinoidine’ substances in j-east c'xtroi’ts (Kmricrsley, 
Peters and Squires’) can originate from vitamin B, 
as well as from vitamin B, Arising from my observa¬ 
tion upon vitamin B,, it seems to be possible for the 
first time to {Xistulatc a relation between vntamin B, 
ami the pyrimidazme group In this connexion it 
IS mti'restmg to note that the empirical composition 
Ci,H,,ON 4S of vitamin B, (Wmdaus et al *, Holiday 
el al ') corresfKinds with that of a thio-hexahydro 
lumicliromc (lumichromo C.iHioOjNj) The hydro¬ 
genation of tho azine or benzene rings may account 
for tho strength of tho vitamin as a base and for its 
high water solubility 

Tho several lines of investigation thus indicated 
are being actively jnirsiied by oiirsolv es and eollcagiies, 
though it IS admitteillv difficult to ixx’oncile our 
working hypothesis with the formation of the par 
ticiilnr degradation products of vitamin B, recently 
describeil by Wmdaus, Tschesche and Grewe' So 
far. It has not been found possible to replace vitamin 
B, with flavm m tho s|)ecihc respiration of avitaminous 
brain tissue, which is catalysed by vitamin B,’ 
Rudolph A Peter-s 
Department of Biochemistry, 

Oxford 
Dec. 23 
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TesUng for Unconsciousness After an Electric Shock 
It has been definitely proveil that the tests of 
consciousnesa used in chloroform aneeathesia cannot 
safely bo assumed to be valid in the case of an ammal 
or person who has been immobihsed as a result of an 
eleotno stimulation of the brain Tho matter is of 
groat importance because, os a result of the Slaughter 
of Animals Aot, eleotno immobilisation is bemg 
extensively used in tho slaughter-house as an alleged 
aneesthetic , and its use for operations, both 
vetennary and experimental, has been proposed 
The object of this letter is to point out that there 
exists a strong tendency to stifle mquiry into this 
unsettled question, euid to discourage flirther mvesti- 
gation by making statements which imply that 
eleotrolethalling has been proved to cause genume 
anesthesia It is not difficult to explaui this ten¬ 
dency to brush aside unsettled questions, for there 
are strong motives for desinng to believe that electro- 
lethallmg, as practised in the slaughter-house, is 
humane Moreover, vested interests have grown up 
around the practice, and humanitarians who have 
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prematurely endorsed it are reluctant to believe that 
their judgment may have been wrong 

Many wild theories have been put forward with 
the object of explainmg the observed phenomena m 
accordance with the wishes of those who projiound 
them, and objective data on the subject are extremely 
restricted in their scope The followmg facts appear, 
however, to bo established — 

(1) It IS possible to jiroduco, by passing a suitable 
electric current through the brain, a nightmare state 
in which the subject retains his senses, but appears to 
on external observer to bo completely unconscious, 
the pupil reflex bemg absent The conditions under 
which this state can bo jiroducod have not been 
satisfactorily delumtod, but they appear to approach 
those employed in the slaughter-house The requisite 
range of conditions, whatever it may be, is one which 
sometuTies although very rarely occurs in electrical 
accidents 

(2) A weak interrupted direct oiirrent produces 
the same objective phenomena as smusoidal (olectro- 
lethaller) eorrent twenty times stronger as reml with 
an ammeter. Thus it is found that to get the desired 
objective effects on jugs in the slaughter-house the 
sinusoidal electrolothallcr current must ho roughly 
between half an ampere and one ampere, while 
Kegonsburgor gets similar results with 10-per-cent- 
interrupted direct current of from 31 to 63 milli- 
amperes 

(3) Controlled exj3oriments on human beings have 
not been carried quite up to the jxiint where the 
subject fails to recover his mobility immediately on 
the ceasation of the current In slaughter-house 
practice the curront strength lies just above this 
pomt, and it must have done so in the i-ase of those 
rare electrical occ idents in which the lughtmare state 
persisted after the accident. 

(4) Leduc submitted hiinself to interrupteil duwt 
current up to 4 milliampores but failed to reach 
unconsciousness, although his assistants supposed 
him to bo completely unconsc ions for twenty muiutes 
He felt sure, however, that if the current had been 
raised o very little higher unconsciousness would 
have ensued Dr J Hertz, in Pans, therefore re¬ 
peated the experiment on incurable invalids with 
currents up to 25 millianipioros (or 18 indliamjieres 
where the on ponod was 10 per cent) but Ijediic’s 
prediction was not fulfilled The subjects failed to 
pass beyond the nightmare state TTiey exhibited 
permanent dilation of pupils and were unable 
to respond to stimuli, but they retained their 
sensibility. 

(6) Breathing was sometimes inhibited durmg 
the nightmare state in Hertz’s subjects, and in sorao 
victims of electrical accidents. Zunmem m particular 
refers to an accident in which the victim knew that 
ho could not breathe voluntarily and dreaded that 
artificial respiration might be abandoned pre¬ 
maturely 

(6) The muscles in Hertz’s subjects were some¬ 
times contracted and sometimes relaxed The 
absence of sijuoaling m oloctrolethallod pigs is 
not therefore neooasanly due either to muscular 
contraction or to unconsciousness It may, for 
all we know, bo due simply to the nightmare 
state. 

(7) Whether the pigs, if conscious, suffer pam 
from the current must depend on whether their 
muscles are relaxed or violently contracted Both 
conditions may occur m practice. 

I mtend to publish before long a more detailed 


statement of the above points, the purpose of the 
present letter is to urge that every effort should be 
made to encourage inquiry mto an unsettled question, 
with regard to which wo recjuire now data based on 
research and not dogmatic assertions based on the 
will to believe. 

C W. Humk. 

14, The Hawthorns, 

Finchley, N 3 
Dec 1 

Magnetism of Tin 

S Ramacuandsa Rao has reported* that, on 
testmg colloidal powders of white tin magnetically, 
its paramagnetic susceptibility becomes diamagnetic 
as the particle size decreases, tins diamagnetism 
increasing as the particle size decroivses. A few years 
ago wo often observed the same phenomenon m the 
mvestigation of the effect of cold-workmg on the 
susceptibdity of white tin. In our case we found 
that the paramagnetic susceptibility of white tin 
changes its sign as the internal stress caused by 
cold-working mrreases, this value of diamagnetism 
increasing ui proportion to internal stress This 
change of susceptibility has been explamed by a 
slight exfjansion of tin by cold-working*. 

Thus the interesting phenomenon observed by 
iS R Kao may bo explamed as follows As a 
theoretical calculation shows, the lattice constant 
of a metal is somewhat larger in the surface layer 
than m the interior, the constant attaining gradually 
Its normal value at some hundred layers below the 
surface Henoe it is to be oxpeiiteil that, as the 
paiticle sue of tin dimmishes, its mean lattice 
constant increases ; the result of ooUoidalisation is 
therefore the some as that of cold-working Hence 
we may assume that through tho volume oxjiaasion 
duo to ooUoidalisation of tm, its magnetic suscepti- 
bdity IS affected in two different ways : 

(1) The decrease of parwnagnetio suscoptibihty 
due to the diminution of free electrons caused by 
tho expansion. 

(2) The mcroase of diamagnetic susceptibility due 
to the mcrease of bound electrons caused by the 
expansion 

In the cose of oold-working of white tm, its 
susceptibility is observed to change, for example, 
from 0 027 x lO"* to — 0-0040 x 10-*, oorrosponding 
to a change of density by cold-working from 7-291 
to 7 280 Tho calculated value of the susceptibility 
oorrespondmg to this change of density is from 
0-0270 X I0-* to — 0-0061 X 10-*; the agreement 
between tho observed and theoretical values is 
satisfeuitory. It may, therefore, bo concluded that tho 
ounous change of susceptibility from a positive to a 
negative value m the case of ooUoidalisation is duo 
to the mcrease of the mean lattice constant due to 
refinmg of tin particles; but a quantitative com¬ 
parison between tlie theoretical and observed values 
cannot be made, as tho change of density caused 
by colloidalisation has not yet been measured. 

Kotar6 Honda 
Yosomatsu Shtmizd. 

Research Institute for Iron, 

Steel and Other Metals, 

Sendai, Japan. 

Deo. 16. 
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Magnetic Induction in a Supra-Conducting Lead 
Crystal 

In our lost note^ we showed the relation between 
magnetic induction and field strength in the case of 
a polycrystalhne lead rod. We now report shortly on 
analogous exporunonts carried out with a lead single 

The moasuroments were CMirned out at various 
temperatures with the second method that we 
described, the magnetic moment of the supra- 
conductor being determmed in a constant field One 
may conclude from Fig 1, m which the results of 
our measurements at 4 24° K. are shown (full curve), 
that the destruction of supra-conductivity occurs ui 
almost the same way in single crystals and in poly- 
crystallmo load. The sudden rise of tho mduction 
begins ahuost exactly at the some critical field 
strength //* as in piolycrystnllme material , however, 
m single crystals the trsinsition region, that is, tlie 
field interval m which the transition from one state 
to the other begins and terminates, is considerably 
narrower, extending over merely 7 gauss In tho 
transition region, the mduction is obscrvetl to rise 
slightly with time in a constant magnetic field 



m different experiments varied between 0 and 2 per 
eent of the maximum of B in tho transition region. 
It was found that tho residual magnetisation sank 
noticeably with time 

The strong dependence on time and the small 
hysteresis in single crystals have convinced us that 
ail states of a supra-conduotor with an mduction 
differing from zero are unstable These experiments 
again confirm tho concept of two phases, on ordinary 
and a supra-condiictmg phase with an mduction 
equal to zero. The transition from the supra-con- 
ductmg to the ordinary phase occurs rapidly, whereas 
tho reverse transition takes place more slowly It is 
mtorostmg to note that the latter process occurs so 
gradually that a fairly sensitive telephone m con¬ 
nexion with an amplifier is insufficient to detect any 
spontaneous changes in the induction 

O N Rjabinin 
L W iShubnikow 

Ukraiman Physico-technical Institute, 

Kharkov 
Nov. 25 

; a N AJsblnin and L W Sliuliiilkow, Natdrb, 1M, 286, Am 26, 


Symbols for Chromosome Numbers 


Wbilp in I'ntiro agreement with Prof Gates’s 
view* that a convention should be agreed upon to 
distmguish between the basic and the haploid 
chromosome number, I am not oonvuiood that tho 
introduction of a new symbol is nei'essary. Tho use 
of X to indicate the basic number, leaving n for the 
haploid number, has been the standard practice in 
this laboratory for the last three years* In spite of 
Prof Gates’s fears, no confusion seems to arise from 
its use. I may also point out that a Greek letter has 
the grave pnvjtical disadvantage of being trouble¬ 
some to jirint and unpossihlo to type on an ordinary 
machine 


BBKNHILDA iSoUATBR, 
Librarian. 

John Innos Horticultural Institutif ii, 

Merton Park, London, S W 19 
Jan 1 
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However, the reverse process, tho appearance of 
supra-oondiictivity on moving from strong fields to 
fields less than Hjt, is found to bo different for single 
crystals and polycrystollino rods For oompanson, 
the dotted curve on the same figure shows the 
relation between B and H for polycrystalhne lesul 
It appeared that m this transition the mduction 
followed a change in the field strength slowly, the pro¬ 
cess dependmg strongly on time The dependence on 
time was particularly strong m the transition region of 
the field strength—^the same field strengths as those at 
which the supra-oonductivity was destroyed—^where 
even after waitmg for half an hour wo did not succeed 
m roaohmg a state of equihbnum, the mduction still 
changing with noticeable velocity. As tho period of 
our experiments was limited by the speed with which 
the helium evaporated, the curves which we obtained 
in deoreasmg magnetic fields do not correspond to 
the eqmlibnum state On decreasing the field strength 
to zero a residual magnetisation is observed, which 


Pubheation of Nomina Nuda 
Wic wish to support tho appeal of Sir Snfney 
Harmer in Natitbk of December 22 (p 973) for tliu 
suppression of norntna nuda by editors of scientific 
publications 

Editors, however, cannot always bo expected to 
recognise tho character of names which, like the one 
that has caused Sir Sidne> Harmer’s protest, may 
perhaps be called nomina aemmuda We would further 
appeal, therefore, to writers of zoologica* papers to 
avoid usmg names that ore not formally miroduced 
according to the rules of zoological nomenclature 
C. Tath Rboan, N. D. Rilkv, 

Director. Keeper of Entomology 

W. T. Caiman, W. D. Lang, 

Keeper of Zoology. Keeper of Geology 

British Museum (Natural History), 

London. S.W 7 
Jan 7 
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i'oints trom ro: 

X Hay invuHtigrttiun of thin (ilma of myomn, tho 
j)rot«"in aubst^ce of the miisolo, by Mr W T Astbury 
and Mrs Sylvia Dickinson, shows that this substance, 
when stretohod, bohavea very much like a keratin, 
which IB deriv^ from hair. Keratin diftoirB from 
myosin mauily in oorilatnmg the 8uli>hnr compound, 
cystme the authors raise the question whether hair 
might not be considered as ‘vulcanised’ muscle 

Pro! (1 Hcvesj points out that, while the isotopes 
of potassium of atomic weight 40 or 41 may bo 
responsible for its radioactivity, there still remains 
the difficulty of reconciling tho computed long life 
of those isotopes with the lialf-indlion volt energy of 
tho electrons emitted by (lOtasBium. Prof F H 
Newman and Mr H J Walko suggest that the 
radioactivity of potassium may be due to extremely 
.small amounts of an isotope of weight 40 hitherto 
imdetectisl, which may have arisen from tho action 
of iicutruiis upon the abundant cah lum isotope of 
the same atomic weight 

G'ofiper and leiul Ihoiigli of greath' different 
atomic mimber (20 and 82) are found by Dr Giulia 
Alooco to absorb the more penetrating comiiic par¬ 
ticles to tho same extent The softer cosmic shower 
producing 'radiation’ is unequally absorbed bj sub¬ 
stances of different atomic number 

Certain irregular variations with tunc iii (he 
amounts of cosmic rays are found by Prof V F Hess 
and Dr. W llhiig to be due mainlj to the softer 
components and to be related to variations, in the 
opposite sense, in the horizontal component of the 
earth's magnetic field 

Dr Loo S/ilard and Mr T A Chalmers report that 
the heavy olcinent indium, when boinbardinl with 
neutrons, yields radioactive substances of three 
different life pcruMls Since indium has only two 
known isotopes (113 and 115), one of them must bo 
activated with two periods This had Iwen observed 
previously only with light elements. 

The railioactivation of iodine by means of neutrons 
liberated from heavy water by tho gamma rays of 
radium is reported by Dr T K Banks, Mr T A 
Chalmers and Prof F L Hopwood This raises 
interesting questions concerning atomic transmuta¬ 
tions that might he brought about within the living 

The ordinary liydrogen molecule (H,) is the siinpiest 
known molecule, and the first task of any physical 
theory that aims at explammg the nature of matter 
18 to account for its stnieture, os indicatcil by its 
spectrum Prof O VV Richardson reports several 
new systems of bands iii the H, spectrum, and dis¬ 
cusses the elef tronic configuration that might account 
for them 

Europium bichloride gives in ultra-violet light a 
brilliant purplish-pink fluorescence, tho spectrum of 
which contains a brood band iii the blue, identical 
with that given by fluorite under the same condition 
This 18 considered by Dr K. Przibram as additional 
evidence that the blue fluorosconoe of fluorspar m 
ultra-violet light is due to the presence in that 
mmoral of the rare element europium, in the form of a 
bivalent salt 

In the spectrum of the light scattered by liquids 
(Raman effect) two ‘wmgs’ of contmiious light 
usually appear at the sides of the primary lino. 


regoing Letters 

Dr E Gross and Mr M Vuks bring evidence from 
the light Hoatteruig behaviour of diphenyl ether to 
show that these ‘wings’ are not due to tho rotation 
of tho molecules, as usually assiimcHl, but to tho 
vibrational Raman effect 

Synthetically prodtictxl auxin, tho hormone re 
M£ionsihle for growth by tho elongation of tho cells, 
18 found by Dr K V Thimann and Mr, J B. 
Koopfli to bo also fully active m promoting root- 
formation on poa cuttmgs From this they deduce 
that the growth jiromotmg and root-forming sub¬ 
stances of plants arc identical 

From the rate at which eyes arc regenerated ui 
de<-apitated (well fe<l but previously starved) flat- 
worms (Dendrocoelum), Dr A A Wolsky dodiicos 
that starvation rixluces tho amomit of formative 
material available for regeneration 

Cosmic dust coming from inter-planetary space is 
probably responsible for tho luminous night clouds 
observed m Norway and Canada Prof Carl Stdnner 
gives jiarticulars of thoir heiglit (82 krn ) and velocity, 
as determined m Norway during 1933 and 1934 , 
he suggests that the clouds are chiefly illuminated 
by ultra-violet rays 

The ‘swishes’ or ‘whistlers’ sometimes heard in 
radio rocoivors aro produeetl, aoeordiiig to Mr T Ii 
E< kersley, by tho dispersion of a sudden jiulse 
travelling througli tho electrically-conducting layer 
of the upper atmosphere (ionosphere) and reflected 
at tho polar regions Mr Kckersley brings evidence 
to prove that the obsorvorl t hiingo in frequency with 
tune m tho «ase of a ‘swish pair’ agrees with that 
to be expected from his theory 

The usual method of separation of heavy from 
ordinary water deiiends upon the fact that, durmg 
electrolysis, ordinary water is decomposed first, 
leaving the heavy component behmd Dr F P 
Bowden and Mr H F Kenyon have measured the 
over-potential of heavy liydrogen as compared with 
tho ordinary variety and from its value calculate that, 
under optimum conditions of electrolysis, about fotur> 
teen times more H, than D, is liberated at the 
cathode 

Sir James Henderson proposes to simplify the 
duneiiHions of electrical and magnetic quantities, 
basing his suggestions on the view that all magnetic 
phenomena are due to electronic motion He postu¬ 
lates that tho only permeability is that of vacuum 
and that it has no dimensions This makes p, — 1 
and Kf « l/o*, so that the eleotrostatiu system of 
dimensions disappears ' 

A sky-blue fluoroscenco in ultra-violet light is 
develop^, upon oxidation, m the anti-benbori 
vitanun (B,). Prof. R. A Peters reports this change 
wxd indieates its boarmgs on the, as yet undeter¬ 
mined, chemical constitution of vitamin Bj 

Tlie cliange in the magnetic susoeptibdity of white 
tm from para- to diamagnetic when it is reduced to 
a oolloidal powder, as observed by Dr 8. R. Rao, 
IS analogous to the same magnetio change produced 
by cold working, according to Prof K. Honda and 
Dr. Y Shuiuzu. These authors explain both phe¬ 
nomena as due to the different atomic arrangement 
m the surface layers from that in the interior, 
the lattice constant being larger in the surface 
layer 




January 19, I9:i5 


NATURE 


111 


Sir John Flett, director of H M Geological Survey, for 
hiH researches “concerning the mmeral structure of 
the Earth” in the realms of petrological, paleoonto- 
logical and stratigraphical geology , Murchison Medal 
to Prof E B. Bailey,profosaorofgeologym the Univer 
sity of Glasgow, for lus researches in stratigraphical 
and tectonic geology ; Lyell Medal to Prof D M S. 
Watson, Jodrell professor of zoology and comparative 
anatomy in University College, London, m recognition 
that he has “deserved well of the Science” in the 
fields of pakeontological and stratigraphical geology , 
Bigsby Mt«lal to Prof H H Rcail, George Hordman 
professor of geology m the University of Liverpool, 
“as an acknowledgement of eminent services” to 
petrological, structural and stratigraphical geology 
The balance of the Wollaston Fund has boon awarded 
to Dr. W J Arkoll, of the Murchison Fund to Mr 
J V Harrison, and of the Lyell Fund to Mr J J 
Hartley and Mr L K Wager 

Edison Medal Award 

The Edison Medal for 1934 has been awarded by 
the American Institute of Electrical Knginoors to 
Prof Willis R Whitnoy, “for his contributions to 
olootrical science, his pioneer inventions, and his 
inspiring leadership in research” The Eihson Modal 
was founded by associates and friends of Thomas A 
Edison, and is awarded annually for “meritorious 
achievement m olootrical science, electrical enginwT- 
ing, or the oloctnoal arts” by the American Institute 
of Eleotnoal Engineers Prof Whitney has been vice- 
president m general charge of research of the General 
Electric Gimpany, Sohenectady, Now York, since 
1932 

Equivaltdce of Energy and Inertial Mass 

On December 28, durmg the meeting at Pittsburgh 
of the American Association for the Advancement 
of Science, Prof, A. Einstem delivered the Josiah 
Willard Gibbs Lecture of the American Mathematical 
Society. The accompanying summary was provided 
by Prof Einstein for the use of Science Service • 
“It is well known that the equivalence between 
ottergy and inertial mass is one of the most important 
consequences of the special theory of relativity, 
this prmciple forms at present a useful tool of research 
m the physics of atomic nuclei. The theoretical 
derivation of this principle of equivalence, while 
restricting myself to what is conceptually necessary, 
18 the subject of my lecture. iSwra the Lorentz 
transformation and the assumption of the impulse 
and energy prmciple for material particles, the form 
of the impulse and energy of the movmg particles, 
as well as the equahty of mass and rest-onergy, is 
derived. The whole proof is based on tlie considera¬ 
tion of an elastic and an melastio collision between 
two identically constituted material particles.” 

Limits of Industrial Employment 

Db. E. C Snow, in a paper read before the Royal 
Statistical Society on January 16, discussed “The 
Limits of Industrial Employment—the Influence of 
Growth of Population on the Development of 
Industry". The first part of the paper dealt m oon- 


Hiderablo detail with the tacts of growth of jiupulation 
in the ninotoenth century and up to the outbreak of 
War During a conaidorablo part of that period, the 
jKipulation of England and Wales was moroasing at 
the rate of 300,()(H>-360,000 per annum—entirely duo 
to the declmo in the death rate This decline in 
mortality was not peculiar to mdustnulisod Great 
Britain, but was equally markeil m other agricultural 
countries The analysis of the statistical evidence 
seems to justify the view that the growth of mdustry 
m Groat Britain was not the direct cause of the 
incrooso in jiopiiiation The jiojiiilation circumstances 
of England ami Wales at the present tune are widelj 
different from those ruling up to the time of the War 
The population at ages under thirty-five years is 
doclinuig At ages over sixty it is still increasing, but 
the net effect is an annual increase of population of 
not more than a quarter of that before the War The 
economic effect of the smallitr rate of population 
growth now is indicated by the fact that the quantity 
of foodstuffs imported since 1924 lias increased at less 
than 1 per cent per annum The overseas countries 
which rely on this market for an outlet for a large 
part of their pnxluttion of foodstuffs are living in 
the expectation that Great Britain can increa.se its 
imjKirtH of food at the old rate of 6 per cent jier 
annum, whereas, in fact, it has for some time onlj 
been inereasing at the rate of 1 per cent per annum, 
ami before long even this small rate of increase is 
hkoly to decline 

Russian Academy of Sciences 

'I’he recent decision of tho Soviet Government to 
transfer tho Russian Academy of Sciences and its 
aiiiliateil institutions from Leningrad to Moscow 
marks the begmning of a new period in the history 
of the Academy, which dates back more than two 
hundred years As is pointed out m tho IzvMtia, the 
transference is not a measure dictated merely by 
consideration of convenience Indeed, the accom¬ 
modation which has to bo provided at short notice 
for more than a hundred institutes, laboratories, 
museums, etc , formmg tho Academy is only obtain¬ 
able m the alrcttuly overcrowded Moscow mainly at 
the exfiense of other mstitiitions, which are being 
moved elsewhere New and spacious buildmga ore 
bemg erected at a 'shock speed’, hut mostly just 
planned, wlule many of the institutions are actually 
movmg. In addition, living quarters have to be 
provided for the thousands of academic offloials and 
their families, smee all flats, rooms, eto m Moscow 
are under the strictest State control. All these 
difificultios have resulted from the recent decree 
'by which the Academy has been brought under 
the direct control of the Soviet of th< People’s 
Commissars Now statutes for the Academy are 
bemg prepared in order to replace “the old trad.tions 
of purely academic outlook” by work on problems 
connect^ with the “socialistic reconstruction” of the 
country. While the new order will possibly mean 
increased material support for some of the acadenuc 
institutions, the decision as to whether or not a 
certain branch of abstract research deserves support 
will i^parently be now in the hands of laymen officials. 



112 


NATURE 


January 19, 1935 


Assocution of British Zoologists 
The annual mooting of tho Association of British 
Zoologists was held on January 5, in tho rooms of 
tho Zoological Society in Rogcnt’s Park, imder tho 
proHidoncy of Prof F. Balfour Browne Tho morning 
session was given to a discussion of tlio general 
trends of zoological scionco at the present time In 
opening tho discussion. Prof D M S Watson definiHi 
zoology as the science of animal life in all its aspects 
He emphasised the recent tendency of zoologj' to 
return from the strictly taxonomic and morphological 
outlook of the latter jiart of the last century to tho 
more biological outlook of pre-Darwinian zoologists 
He concluded that the reason for this tendency, in 
spite of the undeniable importance of a knowledge 
of comparative morphology for all bmnehos of zoology, 
18 that the time is now past when important altera¬ 
tions m our conceptions of morphology are hktdy 
to occur Ho thinks that the greatest noeil to-day 
IS a wider knowledge of tho animal as a living thing, 
and of those branches of zoology, such as comparative 
physiology, embryology and genetics, on which 
knowledge of animal life must rest In recent years 
this noeil has been brought oven more clearly to tho 
front by the great extension of the oconomie applica¬ 
tions of zoology 

In the discussion which followed, there was almost 
complete agreement with Prof. Watson both m his 
dofimtion of zoology, and m the emphasis which he 
laid on the development of zoology eis tho study of 
the hvmg animal Dr. J Gray dwelt on the need 
for teachers to treat tho animal as a living thing. In 
the past, and still to a large extent to-day, zoological 
teaching has, he thinks, failed to give a broad picture 
of animal life • to repair this failure is its most 
pressmg need In comparative physiology, which 
provides a largo proportion of the essential know¬ 
ledge for the science of ammal life, tho aims of the 
zoologist are similar to those of the medical physio¬ 
logist, and he must follow similar methods Dr E S 
Russell agreed with earlier speakers in regardmg 
zoology 08 the science of animal life, and stressed 
tho necessity in such a science of returning to the 
earher conception of the animal as &n organism and 
discarding tho analytical outlook which originated 
with tho development of the cell theory Prof. E W 
MaoBndo also accepted the study of animal life os a 
definition of tho aim of zoology He emphasised tlie 
importance of habit in the life and evolution of animals 
and therefore in zoological soienco. In the afternoon, 
several members of tho association demonstrated 
applications of photographic methods to biological 
research Mr F. S J Hollick descnbeii an apparatus 
for recording tho movements of insect wings in flight 
and the air currents set up by their movements, while 
Mr. A. G Lowndes gave an account of his most recent 
methods of photographmg tho movements of small 
animals by means of an instrument in which the 
stroboscope and cinematograph are combinoil 

Cancer Research 

At the quarterly meetmg of the Grand Council of 
the British Empire CancCr Campaign held on January 


14, tho followmg additional grants for 1936 were 
approved —£200 to Dr Ralston Paterson for the 
part-time services of a radiologist at tho Holt Radium 
Institute, Manchester ; £260 to the i^trangoways 

Research laboratory, Cambridge, for tho services of 
Dr A Glucksmann , £200 to Dr Edith Paterson, at 
Manchester and £1,000 to the Railium Beam Therapy 
Research for the salary of ipiahfied rcscarcli workers 
Tlio Scieritilic Advisory Committee has been allotted 
a sum of £600 for tho year 1935 for the salary and 
expenses of a research worker to carry out, under its 
suiiervision, an investigation of the action of riuiiation 
on colloids. Tho National Cancer Association of 
South Africa, which is ropresi-ntative of the research 
organisations of the Uafie, Transvaal, Natal and 
Orange Free State, has been approved as a body 
aflihated to the British Empire Cancer Campaign 
Tho Ottawa corresjHindont of The Times states that 
Canada will commemorate the twenty-fifth anni¬ 
versary of tho accession of King George to the throne 
by establishing a national fund for a campaign against 
cancer in Canada 

Decreasing the Number of Motor Accidents due to Skidduig 
Conclusions on this topic arrived at by Prof. 
R. A Moyer, of Iowa State College, as set out m a 
paper read to tho Highway Research Board, Iiave 
been rejMirtod by Science Service, Waflhmgton, 
D C An exhaustive study of tho skidding char¬ 
acteristics of motor-car tyros on various types 
of rood surface indicates that the most important 
anti-skidding factor on the highway is to cover its 
surface with gntty particles so that it acts like sand¬ 
paper The marked increase m the speed of vehicles 
on highways has led to a serious problem. The 
coefficients of friction botwoon road surfaces and 
rubber tyres become smaller as the speed mcroases, 
and BO skidding becomes easier. All stoppmg dis¬ 
tances and centrifugal forces on curves increase as 
the square of the speed; that is, if the spieed is 
doubled the shortest possible distance for stoppmg 
18 mcroased four times and the necessary road friction 
is also increased four tunes Highway engmeors have 
been considermg the possibility of building curves m 
spiral transmission fashion when the speed exceeds 
fifty miles an hour. In fast driving, m order to 
negotiate curves, the driver finds it easier to move 
from one side of the road to the other, but on blind 
curves this is a danger to approaohmg oars. En- 
gmeers are considermg the possibihty of building 
curved roads of such a shape that this tendency of 
drivers of fast cars may cease to be a menace to oars 
coming m the opposite direction. Prof. Moyer also 
pomts out that the application of the brakes when 
the car is gomg round a curve moreasos the tendency 
to skiddmg sideways but that the ^plication of 
power decreases this tendency For uniform brakmg 
the distribution of the load should be such that more 
weight fails on the back wheels than on the front wheels. 

Position of the American Negro 
Racial umty, racial pnde and racial traditions 
have been of late subjects of disoussions in which 
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passion and prejudice have been more conspicuous 
than exact knowledge From Vanderbilt University, 
Nashville, Tennessee, one of the smaller privately 
controlled universities of the United States, we have 
received a volume of abstracts of theses presented 
during 1933-34 by candidates for advanced degrees 
and, among them, a study by a candidate for the 
doctorate of philosophy ot a movement for fostering 
these elements of culture among a ‘non-Aryan’ group, 
namely, the Amerii'an Negro It seems that since 
towards the close of the nineteenth century a sus¬ 
tained effort to develop race-conscious feeling so as to 
achieve “the internal unity and sentimental solidarity 
necessary to give the race a life more or loss separate 
from other groups” has accompanied a vigorous 
struggle for recognition and status Ksjiectally m the 
five years 1910-1.5, the aims and purposes of the 
movement became definitely est^ablisbed, a rocognisod 
leader oinei-ged and formal machinery for its further 
promotion was create<l At the present tune, extensive 
provision is made by Negro colleges ami umversitios 
for courses of instruction in Negro life and history, 
and numerous activities liave dcvolojieil outside the 
class room designed to make students better ac- 
quamted with Negro trivdition (lageants depicting 
Negro progress and achievement, essay competitions, 
the celebration of Negro History Week, exhibitions 
ot Negro art and literature and music festivals 
toutunng Negro folk music. By making his history 
and tradition extensively known outside the oom- 
mumty, it is assumed that the Negro will gam a 
lewger measure of recognition and respect from the 
world at largo for his worth and capacity. 

History and Uses of Paraf&n Wax 

In hiB paper read before the Institution of Petro¬ 
leum Technologists on December 11, 1934, on the 
“Utilization of Paraffin Wax and Petroleum Ceresin”, 
Mr. P G. Higgs outlined the history of petroleum 
wax from its discovery m 1830 to its production 
on a commercial scale Its use for a long time 
was restricted, since combustibility alone of all its 
useful properties was universally acknowledged as 
of market value Time has shown, however, that 
paraffin wax can be used m coses where its 
characteristics of resistance to water, inertness, 
good electrical properties, etc., arc invaluable. 
Thus to-day, apart from its chief function as an 
illuminant, it is employed, for example, eis a 
proofing agent for porous materials, in the manu¬ 
facture of waxed paper and paper boards, as an 
external coating to wooden receptacles for the pre¬ 
servation of foodstuffs, as an mgredient of polishes 
and m the electrical industry for insulating purposes. 
In addition, it is used m the form of an aqueous 
emulsion in the sizmg of paper, as a size in the weavmg 
of cotton, and as a glossing agent m the laundry trade 

Pbtbolxum ceresms, the most reoent addition to 
the range of paraffin waxes, are characterised by a 
relatively high setting pomt and micro-orystallme 
structure. Experiments have shown tiiat the addition 
of 0-3 per cent or less to oommeroial paraffin wax 
alters the structure of the whole practically to micro¬ 


crystallinity. Moreover, m the coso of candles rnaile 
from paraffin wax to which a sunilar small percentage 
of ceresm has been added, resistance to bending is 
substantially mcreased Initially, the strong colour 
of petroleum ceresm was a disadvantage m this 
connexion, but this is overcome by incorporation of 
the ceresin during the manufacture of tho paraffin 
wax and refining the two together The resultant 
product, whdo having a pleasing colour, also lacks, or 
has m a much lesser dogrt'o, the defects usually con¬ 
sequent on marked crystallinity of the paraffin wax 
It 18 reasonable to suppose, therefore, that tho useful¬ 
ness of paraffin wax could bo still further extended 
by the addition of small quantities of petroleum 
cerosm Whether it is hotter to manufacture ‘doped’ 
waxes or leave the ‘dopmg’ process to the user is, 
however, still an open question 

Water Purification by Ozone 

In Engineering of January 4, Mr T Rich gives an 
account of the development of the treatment of 
water by ozone which has resulted from the researches 
made by P Otto m 1898 m connexion with his thesis 
for a doctor’s degree at tho Sorboiine. When Dr. 
Otto was carrymg out Ins experiments, the question 
of potable water supplies in Franco was becommg a 
matter of concern, and, encouraged by Pasteur, he 
took up the design of ozone water sterilisation 
apparatus for outputs varying from that through a 
smglo tap to that required for large cities. One of 
the first important installations laid down to his 
designs was that for Nice, and suioe this was con¬ 
structed many other places on the Riviera have 
followed tho example of Nice, owmg to senous out¬ 
breaks of typhoid. In 1932, the scientific commission 
for tho study and control of tho water supply of 
Paris decided to siijpersedo the use of chlorine by the 
use of ozone for treatmg water taken from the Seme 
and tho Marne, while quite recently an important 
ozone-stoTilisation plant has b«vn put mto com¬ 
mission for the water supply of Nancy, a manufac¬ 
turing city of 120,000 inhabitants. There are otlier 
plants m operation m Belgium, Italy, Rumania and 
on tho Congo, and the system has been applied to tho 
water supply of large passenger vessels. Tho pnncipal 
apparatus m a plant is the electrically-worked Otto 
ozone generator, and of this Mr. Rich gives a full 
description 

Gray and Red Squirrels m England 
In the report on animal numbers, issued by the 
Oxford University Bureau of Animal Population at 
the end of 1934, tho director, Mr A D. Middleton, 
states that the evidence from tho Bureau’s three 
hundred or so observers m various parts of Great 
Bntein points to another senous increase of 
the American or Carolma grey squirrel (Sciurua 
carohnenaia, Gmehn) and also on mcreaso of the 
native British red squirrel {Sewrua leucoroua, Kerr) 
after the setback due to disease outbreaks of a species 
of Etmerta (Ooccidia) noted in 1931. During the 
last three years, the report points out, tho British 
rod squirrel seems to have been steaddy regaimng 
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its former status iti most parts of the country and 
m now commonly soon in many districts where the 
American grey squirrel is not piosont Even within 
the area occupied by the grey squirrel, red squirrels 
have frequently boori seen during the past two years 
The American grey squirrel, after its severe set¬ 
back in 1931, duo mainly to disease, was m com 
paratively low numbers during 1932 and 1933, but 
there arc now many indications that a perioil of in¬ 
crease IS well on the way It has gradually extended 
Its range, spreading outwards from the mum 
ureas proviniislv occupied (home counties. Midlands, 
(Jontrai Yorkshire, Cheshire, North Wales, Duni- 
burtonsluTO, Fife and the environs of Bournemouth, 
Exeter and Edinburgh) ; several have bixMi found 
in an isolated wood near Woodbridge, in .Suffolk 
“Should the numbers mcreose greatly over this large 
area," ailds Mr Middleton, “it seems probable that 
the grey squirrel may become of more serious 
•x'onomic importance tluui hitherto ” The Oxford 
University Jliireau is now extending its national 
investigations of animal numbers to the Japanese 
doer (Verviie atka) winch have escaped from many 
English parka and taken to living wild in the woods 
of the homo counties and the south, and of harvest- 
bugs {Trombultidae) 

Scientific Correspondence of Sir James Smith (1759-1838) 
Thb mam portion of I’art 1 of the Catalogue of 
Manuscripts in the Library of the Linneau Society 
of Ixmdon is devoted to the sciontifio corrcsjiondoneo 
of the first president of the Linnean Society, and 
Mr. Warren Dawson has abstractoil the more im¬ 
portant matters referred to in more than 3,000 letters 
received by .Sir James Edward Smith (1769-1828) 
((Jatalogue of the Manuscripts in the Library of the 
Linnean Society of London, Part 1 The Smith Papers 
The Correspondence and Miscellaneous Papers of Sir 
James Edward Smith, M.D , F R S , First Prosnlent 
of the Society By Warren R Dawson, F R .S E 
Pp 114. London The Linnean Society, 1934 
Iflij not) It 18 a careful piece of work, the completion 
of which confers a benefit on all who are mterested 
in the natural liistoiy of the period immediately 
foUowmg Linrueus’s death, and the transference of 
hiH collections to England six years later The 
correspondents mclude many distmguished naturalists 
both at home and abroad, and some of their letters 
are valuable documents from the pomt of view of 
the history of biology Sir James Fldward Smith 
was primarily a botanist, but as possessor of 
Linnffius’s collections for about forty-five years he 
had wide interests as a naturalist Ho was one of 
the founders of the Linnoon Society of London, his 
co-founders bemg the Rev. Samuel Qoodenough, 
afterwards Bishop of Carlisle, and Thomas Marsham, 
an entomologist 

International Aspects of Drug Addiction 
Ik the Norman Kerr Memonal Lecture on this 
subject published in the January issue of the BrUxth 
Journal of Inebrxtty, Sir Malcolm Delevingne, late 
Deputy Permanent Under-Secretary of State and 


British representative on the Opium Advisory Com¬ 
mittee of the League of Nations, showed that the 
international treatment of the problem durmg the 
last fourteen years has afforded a striking example 
of what can bo aceornphshod in a difflcult field by 
international co-ojioration, aided by the machinery 
of the League of Nations. After a historical sketch 
of the subject with 8jH>cial roforonce to the con¬ 
ferences at the Hague and Geneva, he dealt with the 
present position, showing that a system of control 
over the export and import trade is m operation, 
which if universally and effectively adopted is 
practically watertight The illicit traffic however still 
oontmiies to flourish, owing to a resort havmg been 
mode to clandestine sources of supply or to parts of 
the world where control is less strict or non¬ 
existent In dealing in conclusion with the meilical 
and scientific aspevts of the problem, Sir Malcolm 
biiefly alluded to the treatment and after care of the 
addict, the possibility of replacmg the drugs wholly 
or partly by less dangerous substances, the rate of 
consumption of the drugs m diSerent countries, and 
the iiuestion as to whether new drugs are habit- 
forming or not 

Engineering Research in Japan 

In vols. 10 and 11 of the Japanese Journal of 
Engtnetnng recently issued by the National Research 
Council of Japan (Imperial Academy House, Veno 
Park, Tokyo), abstracts of varymg length are given 
of some 400 papers on civil ongmoonng, naval arohi* 
tocture, technology of ordnance, oloctnoal engmeer- 
ing, mine engmeermg and motallurgy The abstracts 
are printed m English, and about three-quarters of 
them relate to various asjieots of oleclrioal engineer¬ 
ing. Some of the papers have been contributed to 
the Institution of Electrical Engmeors of Japan, while 
others contain reports of researches earned out at 
the Eleotrotochnioal Laboratory, Mmistry of Cenn- 
mumoations, Tokyo, and at research institutions and 
imiversities Corrospondmg journals issued by the 
National Research Council contam abstracts of 
papers on astronomy, chemistry, physics, botany, 
zoology and other branches of soienoe 

Contour Maps of the East 

Among the latest additions to Bartholomew's 
Coneral World Series are maps of the Middle East 
(Persia, Iraq, Palostme, Syna, Turkey and North 
Arabia) and the Far East (Chma, Japan, Korea and 
Manohukuo) on scedes respectively of 1 .4,000,000 
and 1 : 6,000,000 The maps are contoured and layer- 
coloured in green, brown and purple. Political and 
provincial boundaries are clearly marked, and on the 
map of the Middle East the chief roods, routes and 
caravan tracks are shown, as well as airports All 
railways and the principal steamer routes are givoi. 
The scale allows a considerable amount of detail 
and a large number of names. The printing is clear, 
and the maps should prove most useful. The pnoe 
of each map mounted on cloth and folded is six 
shillmgs 
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The Cape Naturalist 

In November there ttp]«iared the first number of 
the Cape Naturaluit, whicli is designed to increase 
the interest of non-techmeal readers in Nature and 
arolueology in South Africa A striking cover repro 
duces the flower of Stapelia, the colour and carrion 
like odour of which attracts blowflies which pollinate 
the flowers, and sometimes, doceiveil by the smell, 
deposit their eggs upon tlie petals The articles iiie 
short and varicsl enough to make a general appeal 
(Pyi 24, price Id post free, liom Mrs Stophnis, 
Alma Road, Rosebank, Cape Town ) The maga/iiii 
18 issued by the Cape Natural History Club, and should 
it moot a demand it will be issued quarterly, or 
possibly in time monthlv 

International Hospital Congress 

Thu. h'ouith Intomational Hospital C'ongroas, 
which has boon organisoil by the Italian Cotornment, 
will be held at Romo on May 6-12, tvh<>n the following 
subjects among others will bo iliscussod tho hospital 
as part of a system of public health , the equipment 
and bx'hnical installation of hospitals , the work of 
tho hospital and its protection m times of disaster 
'1 he Congress will bo precodod by a tour of inspection 
of some of the largi' towns in northern Italy, and be 
followed by excursions in southern Italy, Sicily and 
Tiijioli Furtlier infonnatioii can be obtained from 
the International Hospital Association, Luccnie, 
Switzerland 

First Comet of 1935 

A MKSSAUR iniblislied ill The Turn's ot January 10 
announces that a comet has boon discovered by 
Mr E L JoluiHon of tho Union Observatory, 
Johannesburg This comet will bo called Johnson’s 
comet, 1036A The comet is presumably faint 
Some half dozen faint comets are soon every year 
For example, in 1933 there wore six, ranging ui 
magnitude at brightest from 8 to 18 (this was tho 
faintest ooiriet winch has yet been observed) Of 
these, throe were periodic and recognised as returns 
of known comets. It is some years since a notable, 
naked-eye comet appeared 

Scientific Meetings in Australia 

Many of tho Australian scientific societies have 
arranged meetings for January m Melbourne, the 
natural centre during its centenary celebrations for 
conferences and congresses of all kinds. The 
Australian National Research Council hold its annual 
session on January 16, when important questions of 
future policy wore debated It has been suggested 
that its scope be altered somewhat, and that it take 
the title of Royal Society of Australia, recently 
bestowed on a smaller scientific society ostablisheil 
at Canberra On January 16-23 the Australian and 
New Zealand Association for tho Advancement of 
Science is holdmg its biennial meetmg under the 
presidency of Sir Douglas Mawson Public addresses 
are being delivered by Dr. P. Marshall on volcanoes 
of tho Pacific and by Sir George Julius on certain 
aspects of the unemployment problem. Sir David 
Orme Masson is giving the Liversidge Memonal 


Lecture to Section B on crucial advances in chemical 
theory durmg the last half century Immediately 
following these sessions, tho half-yearly meeting of 
the Council for Scientific and Imhistrial Research will 
take place while many minor societies and groups 
of workers are arranging gatherings for discussion 
of matters of common interest 

Announcements 

Tub Council of the Physical Society has awardetl 
(he twelfth Duddell Meilal to Dr W Ewart Williams, 
lecturer in physics at King’s College, London 

We regret to announce tho death, on January 13. 
of the Rev S. A McDowall, chajilain and sen 101 
sticnce master at 'Whiiehester College, aged fifty two 

The Huxley Memorial Le< turo of the Royal 
College of Silence, South Kensington, for 1936 will bo 
dohverod on May 6 by Sir Honry Dale, director of 
the National Institute foi .Minlical Research, who has 
chosen as his subject “Viruses and Helt'rogenesis 
an old Problem in a now Form’’ 

The following ajipointmonts liavo recently boon 
iiiado by the Sooretaiy of State for tho Colonics 
Mi M W Gibbon, Mr J R Miller and Mr E W. 
Momber, to bo superintendents of agriciiUiire, 
Nigeria, Mr W F Baldock (assistant consorvatoi 
of forests), to be senior assistant conservator of 
forests, Taiigany ika, Mr C B Bisset (assistant 
geologist, Nyasalaiid), to bo field geologist, LTgnnda , 
Mr A <lo K Frainpton (agricultural siqierintondent, 
British Guiana), to bo agricultural offii’er. Straits 
Settlemonts and Foiieratod Malay States , Mr 
G L R Hancock (assistant entomologist, Agri 
cultural Department), to bo biologist, Makereio 
Colloge, Uganda , Mr E F Peck (vetoiinary officer, 
Nigeria), to be veterinary and ugrioultural officei, 
Somaliland, Mr C Smith (ileiuitj' conservator of 
Forests, Federateil Malay States), to be conservator 
of fori'sts, Johore, Mr A J Wakofielcl (senioi 
agricultural o(Hcer), to bo deputy director of agri¬ 
culture, Tanganyika 

Apriiit'ATloNs arc invited for tho followuig appoint¬ 
ments, on or before tho dates mentioned —An 
agricultural lecturer and wanlen at tho Kent Farm 
Institute, Bordon, Sittingbounie (Jan 21) Teachers 
of science subjects and mathematics and engineering 
at tho Willesden Technical College—Tho Secretary, 
Willesdon Local Higher Education Committee, 
Education Office, Dyne Rood, Kilburn, N W 6 
(Jan 26) A head of the Jumor Technical Silionl 
for Boys, North-Western Polytechnic, Prince of 
Wales Road, Kentish Town, London, N W 6—The 
Clerk to tho Governors (Jan 31). A veterinary 
pathologist m Malta—Tho Director of Recruitmwxt 
(Colonial Service), 2 Richmond Terraco, Wliite- 
hall, S,W 1 (Jan 31) An assistant entomologist 
at the Rothamsted Experunental Station, Har- 
pendon, Herts—The Secretary (Feb 16) A 
professor of botany in the Egyptian University, 
Abbasia, Cairo—The Dean of the Faculty of Science 
(March 15). 
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Queensland Aborigines. Further notes on the aborig- 
moB of Princess Charlotte Buy, North Queenslcuid, 
have been publislied by Messrs Herbert M Hale 
and Norman B. Tindule (iJec S. AuttrcU Mu«, vol 6, 
No 2) A study of the language and vocabularies 
of four tribo.s are included Two typos of canoe are 
m use, one in which a smglo outrigger is placed on 
the starboard side, and the other a double outrigger 
The canoes are made from trees hollowotl out, 
formerly by axes of stone, and the outriggers are 
supportlxl by booms In the first, the booms are 
lashed to crossed sticks which are attached to the 
outrigger , in the latter the booms are directly 
attached in pairs to each outrigger The view held 
by Roth that the single outrigger is a local modifica¬ 
tion of the double is not accepted It is tliought 
that they are both duo to external cultural influence, 
differmg in time. The comps are both temporary 
and semi permanent The former may be constructed 
by small parties when away huntmg Their shelters 
differ oonsidorably from thoso whicli are erected in 
the semi permanent camps and may be occupied for 
weeks or even months. The temporary shelters are 
semicircular, and only four or five feet in ihamotor. 
They are fonned ot a framework of thin saplings, on 
which strips of bark are laid Leafy boughs afford 
additional slieltor from the sun In the more enduring 
form, the huts aie larger and higher. They are built 
in a rounded dome-shaped form with a circular base 
about ten feet in diameter Bark completely covers 
the framework, except for the small doorway only 
twelve or sixteen inches in lieight The bark is 
covered witli thick tussocks of grass This affords 
efficiont shelter from all but the lioaviest rains The 
only shelters to which the terra ‘permanent’ can 
properly bo applied are caves and rock shelters 
These are otcupiod by large bodies of natives for 
long pcrioils, especially during the wet season The 
surfaces of large rook shelters usually bear a number 
of paintings, many representing anunals and other 
objects, winch can readily be identified 

Ecology of a Bahaman Fresh-Water Lake. An interest¬ 
ing research by Mr O M Breilor, Jr , “Ecology of an 
Otoanio Frosh-water I,ake, Andros Island, I^hamas, 
with special Roforonco to its Fishes’’ {Zoologtca, 18, 
No 3, 1934) IS the result of short expeditions m 
January 1932 and 1933 This island represents a 
certain ecological condition that should be of par¬ 
ticular mtorest to biologists It is truly oceanic and 
of coral reef formation The fishes in I^ake Forsyth 
have already been listed (Brodor 1932) and are the 
only vertebrate group which may bo considered 
abundant. They are all typically marine, or at least 
brackish-wator forms, and are apparently entirely 
supported by the dense beds of the peculiar brackish 
and hardwater plant Batophora floormg the bottom of 
the lake, or by tho microscopic or nearly microscopic 
organisms livmg on its fronds , a certain number 
bemg predaceous and feeding on tho former. The 
fish population m such frosh-watere as those on 
Andros Island may be accounted for by their ability 
to withatiuid fresh-water m which a sufficient amount 
of calcium is present The few invertebrates present 
are mostly fresh-water forms, marme invertebrates 
in general not sharing the adaptability of the fishes 
and being much more susceptible to ^ight chemical 
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changes “Lake Forsyth may bo considered as repre¬ 
senting a ‘new’ fresh-water environment m which 
invadmg forms are just commencing to establish 
themselves Various gradations from this condition 
backward to purely marmo conditions are represented 
in other Bahama Islands, Andros Island representmg 
the most advanced position chiefly because of its 
greater drainage area.” 

Fish Gills Specialised for Oxygen Deficiency. Accessory 
respiratory organs in fishes are somewhat seldom, 
and then in a secondary sense, related to living out 
of water In all fresh-water fishes with such accessory 
structures, tho development of tho stmotures has 
been correlated with existence in oxygen-doficiont 
water, as Carter and Beaille notably showetl for the 
inhabitants of the (Iran Chaco swamps Gernt 
Bovolaiider has examined Atnia from this point of 
view, and notes that the gills are m many respects 
different Irom those of other fishes. The lamell® 
are highly modified into sieve plates, which are 
presumably highly efficient in ahsorlmig oxygon 
under low tension, and possibly serve also m atmo¬ 
spheric respiration (Copeia, p 121 , 1934) He 

suggests that this specialisation is corrolatod with 
continued existence and activity in stagnant marsh 
waters, which would explain not only the habitat 
selection displayed by Amia, but also the survival of 
this 'livmg fossil’ into present times. 

Digestion of Wood by Insects, bince Lyonet m 1762 
earned out the lirst crude experiments designed to 
discover how wood is digested by insects apparently 
feeding on it, a largo number of investigators have 
attacked this fascinating problem. The history of 
these researohes and the' latest conclusions are very 
concisely surveyed in a recent paper by K Mansour 
and J J Mansour-Bek {Bxologvoal Revvews, 9) 'Phe 
mam conclusion is that the role m the digestion of 
wood of mtracellular micro-organismB, often present 
m xylophagoiis insects, is not so important os was 
thought by many authors, particularly by Buchner 
and his school Indeed, some wood-eating msects 
proved to be free of micro-organisms and yet able 
to survive on a wood diet, bemg able to secrete 
cellulose The micro-organisms of others have been 
cultivated %n vUro, and found to bo unable to break 
down cellulose In wood-oating termites, the in¬ 
testinal Infusoria are utilised os a direct source of 
food, so that these msects should be classified as 
feedmg on micro-o^anisms, not on wood Many 
true wood-eaters do not depend upon cellulose and have 
no oellulase, but utihso starch and soluble sugars m 
the wood. Nitrogen is obtained probably from 
proteins which are practically always present m 
wood, while proteolytic enzymes have been found m 
most wood-eatmg insects. This makes superfluous 
the assumption that micro-organisms fix atmospheric 
nitrogen tor tho use of their host 

Wood Anatomy and Angiospenn Origin. Prof. O. K. 
Wieland has an mterestmg discussion from the 
ptdmobotamcal point of view of recent contributions 
bearing upon this problem m “Tropical Woods’’ of 
1934, the journal published by Prof. Reoord of 
Yale Umvorsity. He deals especially with the new 
investigations of Hagerup, in whioh developmental 
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studies hiive l)eoii matie of the cojnfer mfioroseonee 
by the method of serial soetions Those rosearclies 
have strongthonod tho viow that tho conifer phylum, 
mcludmg both Ptnm and Araucaria, is a very 
homogeneous group But Wieland dissents from tho 
view that it is a necessary conclusion that tho mam 
source of tho Angiosjinrrns luvs to bo found along a 
lino from Conifers to (inotalos to Piporaceae and 
Juglandaceae Ho recalls again tho anatomical 
resemblances bi'twooii the C\ c ads and tho Cycadooids 
winch have been his own mam interest, and the 
\ngioHporms, especially those vessel loss members, 
tho HomoxylosB of van Tieghem which are again 
coming into tho forefront of botannal intoi’est 
(liipta’s rcsssit review of the homoxyloiis woods is 
examined, but Wieland dissents from his tendi ucy 
to put Mcu/nolia and Cyeadeoid into parallel rathei 
than convergent linos Wieland still evidently 
ssnipathisos with Lemeslo’s conclusion {Her gen de 
Hotnnique) that tho Magnoliaccai aw very ancient as 
compared with other Angiospcrms (J,.omesle regards 
the groiiji as showing clear transition from sialariform 
tracheids to vessels) and that the '(’ycaikoid theory’ 
of Angiosiierni origin must still be ns koni d with 

Cold Weather Planting in Northern India. In Forest 
Hullotin No 80, “(Jold Weathor IManting in Northern 
India” (I)elhi Manager of Publications, 1934), Mr 
H G Champion, sylvicultnrist at the Roscarcli 
Institute, Dehra Dun, deals with the planting 
problem in tho United Provinces Except where 
irrigation is an economic proposition, practically the 
whole of jilaritation work has to be done at the 
break of the rams, when tho necessary labour is 
usually veiy difficult to [irocuie and, even if obtained, 
IS very liable to leave the work or bo largely in¬ 
capacitated by inalaiia and other (oinplaintH due to 
tho general dampness, and to tho unsatisfactory 
condition of tho drinking water After an allusion 
to tho taungya methods of obtaining now orojis, 
which are provmg m some cases so great an assistance. 
Mr Champion says that were it possible to <lo any 
appreciable jiart of tho work in tho cold or early hot 
weather, it would be most ovlvantageous Cokl 
weather work would bo of value because, for nearly 
all species, tho most rapid growth occurs in tho hrst 
week or two of the rams, or oven before the monsoon 
has sot m definitely enough for most planting work 
This jienod is lost if tho plants are only recovering 
from transplantation oi the planting out work r«nnot 
all bo completed ui tho very few early favourable dajs. 
This 18 on uiteresting comment since experiences m 
West Afnoa, uniler rather different conditions, are 
pointmg m tho same direction The bulletin descnbon 
experiments made between 1927 and 1932 nt Dehra 
Dun on planting out entire plants or stumps of 
thirty-three tree species after good winter ram, and 
a few trials of planting at regular interv als throughout 
the cold weather. As would be expected, the results 
varied greatly with the amounts of rainfall during 
tho year of experiment, but very few species proved 
satisfactory. Teak stumps planted m March m tho 
shade give good results provided tho monsoon is not 
delayed, which has happened only twice m the period 
at Dehra Don, but they may sucooed in most years 
m more favourable localities 

The Alkah Metals. H Alterthum and R Rompe 
have prepared (PAgs Z , Oct 15, 1934) a long sum¬ 
mary of work done on the alkali metals m the years 
1930-83. The summary includes nuclear properties 


atomic weight, mechanical and magnetic nuclear 
moments, natural and artihciivl nuclear diaintegra 
tion , electronic properties oi tho atoms and mole- 
eules, including spectroscopic data, fliiorcsconco and 
gas-dischargo work , chemical, olectraal and optical 
data of the dispcrsorl and of the iniissive metals 
There is a special section on laboratory methods for 
the pi-oparation of tho pure metals The lists of 
references given should be extremely useful to those 
working with these metals 

Non-Linear Mechanics Three monographs on this 
subject, by Prof N Kryloff and Dr N Bogoluiboff, 
liave been published at Kioff by tho Academy of 
Sciences of the Ukraine, makuig a total of seven¬ 
teen published there or elsewhere since 1931 Some 
aie in French or German , those in Russian or 
I'kramian usually have a Freni b suinmaij The 
goaoral problem is the solution ot differential eiiua- 
tions relating to motion which is npproximatoh 
simple luumonie, but not exactly so It is i loselj 
related to H Bohr’s theory of almost jicriodit 
functions, that is, of funi tions having no periods m 
the strict sense, but having nn unliinitefl number of 
thorn to any given degree of approximation How¬ 
ever, tho Russian authors are not, like Bohr and 
many others, concentrating on tho purely mathe- 
iiiatieal and functional aspect, but aie developing it 
from tho point of view of diffenuitial oi(uatum8 and 
tlii'ir physical interpretations Among tho wide 
range of their applications may he noticixl astronomy 
(celestial mechanics), ongmeeniig (vibrations of 
syncliroinscsl machines), aviation (longitudinal 
stability of aeroplanes), and radio-telephony (pro¬ 
perties of radio valves) They show that a phenomenon 
analogous to the Raman effect, which is usuall) 
regarded as explicable only by quantum mexlianica, 
can bo explained by classical mechanics as a simple 
consequence of the oiiuatuiris of motion not being 
exactly linear 

Characteristic Solution of a Differenual Equation It is 
well known that an mtogral equation can be found 
equivalent to the system modi up of a linear 
differential equation and certaui ooundary conditions, 
and that tho appropriate Green’s function of two 
variables is closely ooimectod with either system A 
method of finding an mtegral equation corresponding 
to a Uifforonlial equation witnout boundary conditions 
18 now given by H Nakano {Japanese J Math , 11 , 
1934) Again a function of two variables plays an 
important part. It is called the characteristic solu¬ 
tion, but it must not bo confused with the oharatter 
istic functions (of one variable) arising from a 
differential equation involving a parameter Tho 
oharaotenstio solution, unlike tho complete primitive 
ol tho differential equation, contams no arbitrary 
constants ; but if eitlier is knowm the other oan be 
.easily obtameil. Usually, of course, both are un 
known, but wo oan obtam a certain amount of in¬ 
formation about the characteristic function by means 
of an integral equation which oan be set up in terms 
of the functions ocourrmg as ooeffioiente in the given 
differential equation The author imposes severe 
restnctions upon those ooefflcients, and one wonders 
whether the methods could not have been extendeil 
so as to molude an investigation of singulanties 
Tho later port of the papier applies tho properties of 
oharaotenstio solutions to a certain class of differential 
equations called volletgenthch, which may perhaps bo 
translated as 'wholly proper’. 
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Geographical Studies and Teaching 


Ueoobaphioai- Association 
HE aiiniml meeting of the Geographical Associa 
tiou was hold at the Ixindon School of Economics 
on January 2-5 Lord Moston in his presidential 
address dealt with tho “Geography of an Indian 
Village”, referrmg particularly to his own experience 
as a settlement oflicer in the Uniled Provinces m the 
early days of his service in tho Indian Civil Service 

This careful description of tho work of a settlement 
odlccr has a groat importance as illustrating tho use 
of a thorougli local gisigraphical stiiily ns a basis lor 
property valuation, taxation and loial administra¬ 
tion When the assessment or roassessinent of a 
District (using that term in its Indian sense as 
meaning an administrative unit, commonly 1,00(1- 
3,000 stpiaro miles in area) becomes necessary, the 
work, whiih IS likely to oi cupy throe or four years, is 
entrusted to a 'settlement oflicer’ He starts by 
securing a/general view of the whole area, and in 
the careful descriptions prepared there exists, hidden 
away in Government othcos throughout India, a vast 
store of unpublished material of great geographical 
value Ho then undertakes hystomatically tho aurvoy 
of eaoh village—a ‘village’ designating the tract of 
land (in tho United Provmcos oommonly 60-1,1X10 
acres) round the hamlet or residential centre A 
base map—usually on tho scale of 16 inches to one 
imlo—IS prepared either by tho Survey of India or 
by an ml hoc survey party controlled by the settle¬ 
ment oflicer. Eaoh field is numbered and a doscniition 
of it made by the village accountant The record 
includes the character of tlie soil, crops, ownership, 
occupation, taxable value and taxes paid. The soil 
classification commonly used is into block cotton 
soil, lirst-class loam, second-class loam, sandy loam, 
sand, gravel and uncultivable. It is not perhaps 
fully realised that there exists for practically tho 
whole of settled India this accurate soil and land 
utilisation survey 

Tho nucleus of the older typo of Indian village 
in the United Provinces is usutdly the oncoetrol homo 
of the chief landowner surrounded by its mud wall 
Around it is an irregular ring of houses—arranged 
with very little planning and no sanitation , then 
the hovels of the depressed classes. Tho village pond, 
which servos as a public bath for man and beast as 
well 08 for a supply of drinking water, completes 
tho picture Surrounding tho hamlet is a rmg of 
richly manured land but which, because of tho source 
of its manure, is only cultivated by tho depressed 
I'lasaes, and then finally the arable land of the 
villagers Keferoni'c was mode by Lord Meston to 
changes in soil and sod values which are tending to 
result from the extension of irrigation—moludmg tho 
impoverishment consequent upon the accumulation 
of alkali 

Two sessions of tho Assuciation were held m con- 
jimotion with the Le Play Society At one, Mr. 
A E Moodio gave an account of studies carried out 
m the Stubaital m tho Austrian Tyrol At the other, 
imder the ohairmanslnp of Sir Jolm Russell, the 
leader of the party m tho field, throe short jiapers 
were presented on Russia. Mr R A. Pelham gave 
a historical mtroduction. Dr A S J Raster, an 
economist’s view, while Mr Leonard Brooks gave a 
fasematmg account of recent educational develop¬ 
ments He emphasised tho central place that the 


factory oicupies in the life of a community and that, 
like other activities, tho school is attached to it. 
As vocational education, the system is good in the 
essentially close contact which is mamtamed. The 
children are given a conspectus of tho whole working 
of the factory, and can afterwards take their places 
m different parts of the works Similarly, tho 
university hits almost entirely given place to 
specialised technic iil research or traiiimg institutions 
There are already signs, it would appear, of the 
desire to return to a more general educational system, 
at least in placcTS, hut the general progress in literal y 
made in tho last five years is so uinaziiig as to be 
almost incredible 

Dr G P Gooch m liis address on “Geography and 
International Problems” indicated clearly the iin- 
jKirfjince attachixl by historians to tho geographical 
background, but at tho same time illustrated the 
need for closer co-ojMiration between specialists His 
sketch of the geogiaphieal background of (Jlima could 
not possibly be accoptod by geographers, nor could 
his description of the Soar 

Dr Dudley Stamp m his lecture on “Planning the 
Land for the Future” referred particularly to recent 
studies m land utilisation in the United States At 
present, out of a total area of 3,000,000 square miles, 
the proper use of roughly a third is not yet decided 
For the beat types of land in the country—for 
example, the bolts of good soil m the Middle West— 
it IS olear that they must remain m agriculture 
Similarly, for the poorest lands the proper use is 
clearly desert, forest or grazing The problems arise 
m areas of intermediate value Amongst the reasons 
for existing mal-utilisation of land some of the chief 
are : (o) those consequent upon tho history of settle¬ 
ment—tho clearmg of poor land in the East before 
the better land was discovered ; (h) the ravages of 
soil erosion ; (c) the development of communications 
throwmg all areas into ready contact and rendering 
cultivation in poorer tracts uneconomic ; (d) 'ovor- 
proiluction’ of agricultural commodities consequent 
upon technical progress combmod with dimmution 
of foreign trade ; (e) tlie depletion of forest lands , 
and (/) social changes—the need for more land for 
recreation or for seini-subsistonce cultivation A 
summary was given of work undertaken, especially 
under tho Roosevelt administration, to combat tho 
difficulties. Of tho varied planning schemes, those 
based on the economic no^s of the moment are 
fraught with danger; those based on a careful 
investigation of the potential capacities of the land 
are working on a'sure foundation 

Among the intorestmg lectures of a general nature 
must be mentioned that by Brigadier H. St J. L. 
Wmterbotham on the history of the Onlnance 
Survey, Dr. Bernard Smith on water supply and Dr 
Allen Mawor on place name study 

Institutk of British OEooEAPHKBa 

Tho formation of the Institute of British Geo¬ 
graphers was recorded in Natuhe of January 14, 
1933, and the Institute hold its third annual meeting 
at the London School of Economics on January 1 
and 4 of this year. 

Dr. H. A Matthews dealt with the "Seasonal 
Distribution of Rainfall m the Mediterranean Region 
of California” by a oarefiil analysis of dispersion 
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diagrams Tlie results, in this area, oonfinn the 
general simplicity of the regime and do not therefore 
add greatly to the information obtained by usmg 
mean monthly ramfall values, but a clear demon¬ 
stration 18 afforded of tlio value of a logarithmic 
scale in plottmg seasonal variation Variability 
of monthly precipitation increases markedly («) 
fioni north to south and (6) from lower to higher 
elevations 

Mr E O Bowon showed the results of attenijiting 
h) map the ‘spheres of influence’ of the missionary 
saints of the Dark Ages, choosing St Samson and 
St (!olumba, in Celtic Britain These spheres seem 
to coincide with cultural provmcos detemimcd on 
the basis of arcliieological distributioiiB, but m the 
disciiHsion various reasons were suggestwl for this 
Mr K H Huggins’s paper on “I'ypos of Settle¬ 
ment in the Scottish Highlands” was concerned 
to a considerable degree with the delimitation of 
the Highlands’ as disfmct from the ‘Liowlaiids’ 
Bv using such criteria as structure, elevation, ‘amount 
of iclief’, proportion of moorland, type and ilonsity 
of settlement, diffcroiit ‘limits’ to the Highlands are 
obtained, ami there is clearly a < entral an*a where 
all the Highland characteristics are present, fringed 
by a broad transitional area 

Mr K C Edwards dealt with the conseipiences 
of locont improvements in the Kiver Trent as a 
watemay—mcludmg the growth of Nottingham as a 
leading distribution centre for ijetroleum products 

The distribution of settlements, pennanont and 
temporary, and of cultivated crojis m Alpine vallojs, 
IS a subject of considerable importance and concern¬ 
ing which there is an extensive literature But an 
irriportant advance in knowledge is marked by Miss 
Alice Garnett’s careful and suggestive study of 
insolation A formula for tho calculation of msolation 
intensity at any given sjsit (based on slope, aspect 
and the sun’s elevation) has been devised anil it is 
possible to construct ‘intensity maps’ Special 
imiiortance is attached to spring noonday mtensity 
values At the same time ‘time poruKls of insolation’ 
arc mapped and tho results are oorobinesl. 


This method of investigation seems to demonstrate 
a possible law of alpine settlements, namely, that 
above c 1,100 ra , all permanent settlements avoid 
tho areas of winter shade, while uhim villages follow 
tho edffe of the winter noonday shmlow line For 
regions studied m lat 40" N , above 1,400 m , wheat, 
barley and rye reijiiiro at least an 80-90 jier cent 
spring noonday intensity Wheat can ripen up to 
c 1,600 m. where a noonday equinox intensity 
oxciwkIh 00-05 por cent of the maximum jrossihlo at 
that time, provided these areas also have long time 
jienods of insolation Aroius with a 50-70 jier cent 
intensity are generally given mcr to meadow, while 
land with an intensity v'ahic of less than 50 per cent 
IS loft to forest It is abundaiitlv clear that this study 
bos an important bearing on land iilaniung m alpine 
areas and is capable of extension to regions of lower 
relief III higher latitudes—for example, to tho High¬ 
land valleys of Scotlanil and Antiim, where tho in¬ 
tensity and time period of uisolatioii would seem to 
have a bearing on bealtli problems 

Dr S W Wooldridge, b_\ a preliinuiarv analysis 
of areas in the Boiidon basin, dealt with the ‘facet’ 
08 the ultimate unit of geographical analysis The 
facet IS difficult of delinitioii though the concept is 
clear A river terrace, a diji slope, a plateau (oven 
if only a fragment) are ‘facets’ whifh thus correspond 
in general with geoinurphologicol units, but in detail 
have different boutulanes Thus the ‘Taplow Terrace 
facet’ as a geographical unit clocs not coini ide with 
the distribution of tho 'I’aplow I’crriu e gravels of 
the geological map 

'fho last session of the meeting was devoted to a 
discussion of Prof G B Fawcett’s paper on tho 
relations between the advance of science in geograpliy 
and tho life of the conimimity, reivl before the 
British Association at Abonleun in Sejiteinbcr last. 

Tlio Institute, in acoordance with its avowed 
policy of publishing memoirs too long for inclusion 
Ill existing fioriodicals but unsuitable for publication 
in book form, has issuixl, as its first volume, Dr 
R O Buchanan’s study of the pastoral industries 
of Now Zoalanil L Dudley Stamp 


Annual Meeting of the 
~'HE annual mooting of tho Mathematical Asso¬ 
ciation was held at the Institute of Kdiic^vtion, 
London, W C 1, on January 7-8, under tho pre¬ 
sidency of Prof E H Neville, of the University 
of Readmg The following distinguished mathe- 
inatioians wore elected honorary members ot the 
Association • Profs E. Borel (Paris), J Hadamard 
(Pans), O H Hardy (Cambridge), D E Smith (Now 
York), E. T Whittaker (Edinburgh) Mr. A W. 
Siddons, of Harrow School, was elected president of 
the Association for the forthcoramg year 

In his presidential address, entitled ‘‘The Food of 
the Gods”, Prof Neville dealt with a problem in 
muthematioal education which is of considerable 
importance and difficulty. From the fact that tho 
preparation given to a schoolboy a qutwter of a 
century ago for an entrance scholarship exaiiunation 
at Cambridge would bo adequate to this examina¬ 
tion as It 18 at present, while the undergraduate of 
those days would find many of the questions m a 
modem tnpos incomprehensible, he deduced that the 
imiversities of to-day build a different mathematioal 
stmoture, but are content to build it on foundations 
which have not ohanged smoe tho beginnmg of tho 


Mathematical Association 

century Since this differoiiee is due to the direct 
influence of changes in emphiwis in creative mathe¬ 
matics on the teaching at the universities, lie urged 
that such changes ought to have a greater and far 
more rapid inftueneo on teaching at the schools than 
they seem to have. Room for now ideas can only be 
found by omissions or condensations, by the expulsion 
from the ournoulum of methods and ideas once 
valuable but now outworn, kept in place through 
inertia To demonstrate tho possibility of such a re¬ 
form, Prof Neville gave some oxiunples illustrating the 
successful working ol a similar process at tho under- 
'graduate stage. To bring this about at the school 
stage, the young teacher has tho knowledge of what is 
important, the old teacher has the experience of what 
IS practicable and the influence to effect the changes ho 
desires, and Prof. Neville sees in tlus an opportumty 
for tho generations to co-operate At present, each 
advance is followed by a score of years in which tho 
backward schools and the popular textbooks creep up 
to the leaders , he envisages a responsiveness every¬ 
where to the ferment of current ideas, which should re¬ 
sult in a mathematical nourishment requiring no long 
periods of aoooramodation, the true ‘food of the gods’. 
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Kollowinn the [irosulential address. Brigadier 
H St J U Wintorbotliam, Diroctor-Goiieral of 
Ordnanoe Survey, siioke on “Ui'ography an<l Matho- 
matios”, detailing tlie many and vaiioiis ways in 
wtiK h a knowliHlge of niathomaties assists goo- 
graphual progress 

Of the four papors wliii h oiciipiod the iiuiriiiiig of 
January 8, that which attractisl most attention was 
given by Mr (1 L Parsons, ot Merchant 'J'aylors' 
Sfhool, under tlio title “The Work of a Junior 
Mathernatieal Assoi latioii” The misnliers of tins 
Assoc lation are some eight public schools in the 
Tsmdori area , live rni'etings are held each year, and 
a goml attendaneo of tlic' inatht matii ally niiridisl 
pupils m the higher forms of these schools is obtained 
Occasionally the mootings are addressed by dis- 
tingiiisbisl adult mathematicians, but more frei|ueiitly 
by the boys tliomsolves, who arc thus enioiiragisl m 
habits of independent thought and research Sir 
James Joans is the president of the Association, and 
the president’s animal essay pricie attracts many 


In the afternoon, Prof L) R Hartree, of the Univer¬ 
sity of Manchester, gave a paper on “The Bearing ot 
Statistical and Quantum Mechanics on School Work” ; 
after asserting that the new mechanics has no direct 
bearing on school work, he explained m elementary^ 
terms some of the basic conei'pts of the subject in 
such a way as to illustrate the indirect mfluonco the 
new ideas might bo expected to exert on school work 
III mathematical physics Following this, the warm 
uitorest which members of the Association invariably 
take 111 points of teaehmg prac tu e was again donion- 
stiated by a lively discussion on “The First Encounter 
with a Limit”, m which teachers from the schools and 
universities took part The meeting enileil with a 
delightful hx-turo by Prof (! H Hardv on “The 
Theorem of the Arithmetn anil (Jeomotne Means”, 
m the course of which he discussed several different 
proofs of the fundamental mociuahty connecting 
tliese two moans, and uicidentally dirccb'd attention 
to some very important, hut much neglected, work 
by Ur R F MiiirheiKl on meipiahties of a more 
general tyjic 


Work of the Rothamsted Experimental Station 


A s knowledge of jilaiit growth accnmiilatas, the 
number ot points from which the jiniblem of 
crop production can bo attacked increases Since the 
foundation of the Rothamsted Experimental Station 
in 1843, the activities of the Station have been 
steadily oxtendcHl so as to make it possible to follow 
up some of the new problems wliieli are continually 
brought to light by tho work there and olsowhoro 
The study of (juality m crops, for example, has led 
to a oonsiderablo amount of work in conjunction with 
tho Institute of Browing, the Millers’ Research 
Association, sugar beet factories, cti- The work on 
malting barley, for example, has outgrown the 
acPommodation at Rothamsted, and, having reached 
the stage whore closer contai-t with the brewing 
industry was necessary, has been transferred else¬ 
where 

Tlie Rothamsted rejiort for 1033* gives a brief 
summary of tho various problems under mvostigation 
during the year at Rothamsted and Woburn, and 
also includes trials carrieil out at outside centres. 
Though tho field and laboratory work arc roally one, 
they are, for tho «ikn of convenience, dealt with 
separately m tho report Tho report moludes results 
of some sohemes of experiments oondiicted on a 
imiform basis at a number of centres, for example, 
results of ten years experiments with malting barley, 
and of experiments on the effect of fertilisers on tho 
yield and quality of sugar boet A list of papers 
published from tho Station is also inciiidod, together 
with oomments on the contents of each 

The problem of soil organio matter continues to 
receive attention, the plan of mvestigation being one 
designed and begun some years ago This problem 
IS important in view of the jxissibilities of mechanised 
cereal growing, and the Rothamsted experiment will 
help m answering tho question which will inevitably 
be asked by those oontomplatmg farmmg under the 
new conditions—how far it is possible to practise 
mechanised com-growuig and pay no attention to 
replenishing the stocks of soil organic matter by the 
addition of farmyard manure, sheep folding, etc 


* Rothainxted ExpcrimuiiUU SUUon, HarponOen Lawea Agtt- 
onltural Treat Report for 19J3 Pp 200 (Harprndeo Rothsmsuid 
ExperinnnUl SUiUon, 1034 ) 2< U 


That tho solution of this jiroblcm is not so sunplo as 
was once considered is gathereil from the observation 
in the report that green manures do not keep up the 
productiveness for wheat of tho light soil at Woburn, 
and that the residual values of farmyard manure and 
of cake and com fed to animals at Woburn appeared 
to bo much less than is indicated by tho recognised 
tables Tho latter observation has also an important 
bearing on the existing method of assessing certain 
compensations duo on tho termination of tenancies. 

Dr R A Fisher, who left in October 1933 to take 
up his new duties as Oalton professor in the Uni¬ 
versity of London, has written a short account of the 
contribution of Rothamsted to the development of 
the science of statistics. One development, nmnely, 
the realisation that it was necessary to treat the 
question of field procedure and that of statistical 
analysis ns but two aspects of a single problem, has 
resulted m definitely increasmg the value of experi¬ 
mental work To quote Dr. Fisher, “By applying 
statistical methods not only to the mterpretation but 
also to the design of experiments, it is not uncommon 
for the value of the experiment to be increased five 
or ten fold, a result which could not bo obtamed from 
improved methods of interpretation only” It is 
doubtful, for example, if the capacity of superphos¬ 
phate and sulphato of ammonia for reinforcmg each 
other's effect could have been detected and estimated 
if it were not for the improvements in plot technique 
and interpretation i5f results I'he Statistinal I,Abora- 
tory has tackled tho problem of technique in live¬ 
stock trials, having commenced by a successful pig 
feeding experiment ; tho pens and feetimg arremge- 
ments have been designeil so that all typos of rations 
are distributed otjually over all the groups of pens 
mstead of all the pigs on one treatment being m the 
same pen. 

The report is essential for those engaged m teach- 
mg or research work. The long-term experiments 
and the thoroughness of tho liaison between field and 
laboratory work give added value to tho work at 
Rothamsted Tho practical farmer will also find the 
report intorestmg, but most of the results will doubt¬ 
less reach him through the medium of the agn 
oultursl Press. 
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University and Educational Intelligence 

Liverpool —Prof H H Road, George Ilerdman 
professor of geology, who lias just boon awarded the 
Bigsby M<«lal of the Geological Society of London, 
has worked largely on the geology of the Highlands 
He has made a number of important discovonos on 
the complicated region of lower Banffshire and north 
Abordnensliire, anil has just pubhshiHl a paper on the 
geology of Urist, in the Shetland Islands 

EnucAriONAL problems in India are, porhajis, 
more various and moni bulfliiig than m any other 
country, and among the most difhcult are tlioso of 
the education of the Anglo [ndiaa child Also, at 
the jireaent time, they are of i>ccuhar urgency owing 
to the progressive limitation in re<*ont years (and 
the prospect of still more drastic limitation in the 
near futuie) of the fields of employment open to the 
Anglo-Indian community and the simultaneous in 
ireiW) (from 1921 until 1931, 22 per tent) in their 
numbers some 2(),l)(K) who ought to be earning 
their living are actually unemployed A valuable 
and timely thsciiHsion of the subjin t is reported m 
the Journal of the Royal Soi lely of Arts A paper 
load oil November 9 before the Indian Section of 
the Society by the Very Rev J A Graham, honorary 
sinierintendent of St Andrew’s Golonial Homos, 
Kalimpong, Bengal, describes what has proved to be 
an oflicient enterprise for enabling needy Anglo- 
Indian children to develop into worthy members of 
society Beginning m 1900 with six children, it hew 
grown into an educational colony in which 575 boys 
and girls boused m cottages are being trained for 
such occupations as agriculture, engineering, the 
railway, telegraph and forest services, business, 
teaching and uursmg. In the course of the discussion 
which followed the reading of the paper, attention 
was directed to the recent inauguration of a ton 
thousand aero colony at Lapra in Biliar Tina was 
doscribod os one of the most hopeful of projects 
hitherto tried for providmg openings for Anglo 
Indians, 


Saence News a Century Ago 

Translation of Cuvier's ‘‘Animal Kingdom" 

Cuvier’s “Animal Kingdom’’, which had been 
imblished m fifteen volumes by Edward Griffith and 
others, was reviewed at length in The Ttmes of 
danuary 24, 1835 The whole of the Baron’s “BAgne 
Animal’’, said tho reviewer, has been translated with 
a vast addition of supplementary matter, including 
a full description of all the species, calculated to render 
the work “not merely useful to tho naturalist, as a 
book of pure science, but also mterestuig to the 
public at large, as a genend zoological biography, 
and omomenteil as oontaming original and well 
executed illustrations. . . Tho gentlemen who have 

been associated with Mr. Griffith m this arduous 
undortakmg are Mr Edward Pidgeon, Colonel Charles 
Hamdton Smith, Mr John Edward Gray and Mr 
George Gray. TTieir competency and qualifications 
are sufficiently well known. . . Without entenng 
into a more elaborate examination of the work, we 
may confidently oharaoterise it as one which cannot 
fad to recommend itself to a very high rank in pubhc 
estimation. It appears to have been executed with 
great oate ; it evmoes a large share of aoientifio talent 
and research in the editors ; and the plates, some of 
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them from drawmgs by LaiidBoer, arc diHtingiiished 
by great neatness and fidelity ” 

Of the authors of this work. Griffith (1790 1858) 
was an original member of tho Zoological Society, 
John Eilward Gray (1800-75) was a keeper at the 
British Museum and Col Smith (1770 1869) served 
in the Army in 1797-1820 After the appearance 
of tho review, a correspondent nroUi to The Ttmes 
saying that Eilwaid Biilgeon liod dieil in jioverty 
on October 14, 1834 

Beaufoy's “Nautical and Hydraulic Experiments" 

Col Mark Bcaiifoy (1764 1827), the son of a 
Quaker brewer, was a jiliysicist and astronomer, but 
he will bo remembtreil longest for his exjxiriments 
on ship resistance, and os the founder in 1791 of the 
Society for the Improvemoiit of Naval Arcliitocture 
His experiments wore made m Greenland Dock, 
Rotherhithe, during tho jienod 1793-98 After liis 
death, his son piibhsheil at his own exponae his 
"Nautical and Hydraulic Experiments with niimerons 
Seientihi Miscellanies’’, the book being printed at 
Bcauloy’s private jiress m Lambeth In a review of 
tho first volume of this work piiblisliisl in the 
Athenatwn of January 24, 1835, many pitssages wore 
quoted One of these said “For some years the 
lalculations were mode at Colonel Beaufoy’s residence 
at Hackney Wiek by himself, assisted by his wife, 
who contnbutoil no inconsiderable sliaro to tho 
progress and success of the exjicnmcnts , for favoured 
alike in person and m mind she was a good 

mathematician and astronomer familiar with all the 
details of the observatory, tho calculation of cohpaes 
etc she was never at a loss for leizure m tho 

furtherance of her husband’s pursuits ’’ 

In concluding Ins remarks, the reviewer said, “we 
liave only to express our obligations to tho publwher 
for tho munificent gift he has laid on the altar of 
science By the tune liis work is completed, it will, 
it 18 reported, have cost together with the experi¬ 
ments It reeonls, a sum of 60,0()()£, the value of 
thirty years assiduous labour not being counted in 
this estimate There is a munifleenco and devotion 
about this gift, which have, wo believe, no parallel 
in the history of scienco’’ 

Records of General Saence 

In January 1836, the first number appeared of a 
Record of General Science, a monthly journal edited 
by Dr R D. Thomson, lecturer m t homistry m the 
Blenheim Street Medical School, with the assistance 
of Prof Thomas Thomson, regius professor of 
chemistry m the University of Glasgow. It was 
published by John Taylor, 30 Upper Gower Street, 
London, bookseller and publisher to tho University 
of London In the preface, after some remarks on 
the general history of periodicals, it was said “A 
few years have only elapsed since not loss than six 
Soientihc Journals wore published in Great Britain ; 
these have now dwindled mto two one of which is 
published monthly in London, and the other quarterly 
in Edmbiugh”. The number opened with an article 
by Prof 'Thomas Thomson “On Calioo-Pnnting’’, 
illustrated with actual samples of materud pasted in. 
Other articles dealt with respiration, tho composition 
of the blood, vanadate of lead, transmission of heat 
through bodies, distdlation of pit-ooal and the mag¬ 
netic intensity of the earth. Some of the articles were 
ongmal contributions, while others wore reprinted 
from the leading scientific journals published on the 
Continent 
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Soaeties and Academies 

Paris 

Academy of Sciences, December 10 (C K , 199, 1345- 
1463) * Walter M. Klsasser Forcea and nuclear 
linkages Joseph Laissus The cementation of 
ferrous alloys by beryllium. Cementation by beryl¬ 
lium increases the superficial hardness of ferrous 
alloys, reduces the oxidation at high temperatures 
and mcreases the resistance to corrosion. Jean 
Cournot and Marcel Chatjssain • Study of the 
influence of the mode of immersion of tho test-pieces 
in corrosion exporimonts Jacques Lefol Tho 
hydrates of calciiun alummatea, aulphoaliiminato 
and chloroalumiTiate Suinicjii Kjkuchi Lithium 
cobaltinitrite The jireparation and properties of 
lithium cobaltinitrite, LiiCo(NO|), 8H,0 Pierre 
Dubois Tho hydrate and allotro])ic varieties of 
manganese sesquioxido O Zknoh]£i is and Simon 
EvANOELiDfes The action of tho silent discharge on 
nitric oxide (NO) The lirst pliase of tho reaction 
gives nitrogen (partly in the ac tive fonn) and oxygen 
with some ozone Subsequent recombination gives 
nitrogen peroxide and nitrogen pontoxido Si^bastikn 
Sabetay a rapid method for the determination of 
primary and secondary alcohols m essential oils 'J’ho 
method is baseil on acetylation w ith acetic anhydride 
usmg orthophosphonc acid as catalyst Pebrhe 
Carr^ and David Libermann . The jireparation of 
acid chlorides by means of thionyl chloride Pyridine 
facilitates the reaction between thionyl chloride and 
certain organic acids and allows the prejiaration of 
some acid chlorides not formed in the absence of 
pyridine Fernand Kayser . The two 1, 2-diphenyl- 
l-projianols and the two 1, 2-dipheiiyl-l-butanol8,dia- 
stereoisomers G Darzens and Andr6 L^vy Tho 
synthesis of a tortiarybutyl mothyltetraliydrona- 
phthalonic acid and of tho oorresjiondmg butyl- 
methylnaphthaleno Joseph IIoch The preparation 
of the N-siibstitutod unines of tho fatty kotonos 
Arnaldo Peres de Carvalho A y-jiyran of 
simple function, 2, 4, 4, 6-tetraphonylpyran Marcel 
Fh4bejacqite The m(>ohaniHm of the autoxidatiou 
of uric acid Andr^: Dfmay ‘ Tho southern edge of 
tho granite-gneiss massit of SiSgala Robert Laf- 
FPITK The stratigraphinal limits of tho Sononian m 
oostorn Aiirds (Algeria) G. GRENErandJ Coulomb 
New forms of electromagnetic soismographs V. 
Frolow The propagation of tho elementary com¬ 
ponents m tho Yugoslav basm of the Danube. 
Pierre Danokabd The structure and evolution of 
the nuclei with chromooentres Henri Ebhart 
The influence of the podological origin of soods in 
the culture of cereals Ren^i Mobicabd Study of 
the modifications of tho Golgi zone of tho penovooy- 
tary (i 11s in thoir relations with the develojimont of 
the ovocyte and of tho release of the procossivo 
maturation mitosis of ovulation and of the formation 
of the yellow body in tho rabbit. A Paillot • 
Cytological and organic modifications brought about 
in aphids by parasitic Hymenoptera Maurice 
Fontaine : The relation between the ossification of 
tho skeleton and of the state of tho blood calcium m 
fish. Ph. Lasseub and M A Renaux : The agglu- 
tmation of various bacteria by lemon juice The 
facts cited suggest that tho agglutination is caused 
by the hydrogen ions rather than by an antibody. 
Gaston Ramon, R6my Richou and Miloutinb 
D/oubiohitch • ‘General’ and ‘local’ antitoxic im- 
muiuty. Exjierunents showmg that the idea of a 
*Continu€d from p. 70 


strictly local immunity is untenable Jean SABRAzks 
and Jean Jacques Bounhiol . Exjiorimental re- 
seorelies on post traumatic nephritis m tho rabbit. 
Mllb Andrpk Miohaux The amounts of chlorine 
and total phosphorus in the brain of gumea pigs, 
either normal, starv'od, attackixl with chronic or acute 
scurvy The amounts of magnesium m tho striated 
muscles 

Brussels 

Royal Academy (BtM. Classe iSci , No 10) Cl 
Servais On tho geometry of tho totrahetlron (11). 
Lucien Godbaux (1) On Zoiithen-Segre’s mvariant 
of an algebraic surface Tho author points out that 
a theorem ooncermng Zouthen-Segre’s invariant 
recently published by Campedelli was discovered by 
Godeaux iii 1914 and publishoil in 1920 m the journal 
of a local scientihc society (2) Remarks on the 
rational oorrosjxindenees between two surfaces of 
gonus one P Stroobant . Contribution to tho 
study of tho local system • galactic distribution of 
helium stars The great majority of helium stars 
(tyjie B stars) form a flattened agglomeration m 
confirmation of Charlior’s views. The median surface 
of the system is not quite piano its intersection 
with the plane of the galaxy is situated at 49'’ and 
264°, while the maximum inclination is found at 
176° and 320° of galiwtio longitude E. Henriot 
Angular momenta m olootromagnotio theory (2) 
Tho oloctromagnetio theory of a refractive mwlium 
18 oonsidereil and the angular momentum of a rotating 
electntiod sphere is calculated Pol Burniat . On 
tho birational transfonnations of space having two 
isolated associated fundamental pomts (2) The 
transformations T, and T, O Rozet • On the 
oongruoncos of straight lines belonging to a Imear 
oomjilex. A db Waklb Researches on tho migra¬ 
tions of Costodos (4) A study of Coenurue cerebmlta 
m the living state and a comparison of its behaviour 
with that of Cyaticercus pmfonnia Marcel Flor- 
kin • On tho activity due to anhydrase of the 
interior medium of invertebrates An exammation 
of the blood, etc , of numerous invertebrates for tho 
presence of the ferment, carbonic anhydrase, fre¬ 
quently with negative results Z M Baoq and 
Henri Fbedebicq : An attempt to identify the 
chemical transmitter liberated m the mctitatmg 
membrane of the cat by sympathetic stimulus. The 
experiments show that natural Ladrenahn is the only 
substance which is able to reproduce with fidelity 
tho phenomena shown by tho ohemical transmitter 

Geneva 

Soaety of Physics and Natural History, October 18 
Ch Euo. Guye ; Tho propagation of imbibition. F. 
Battklli, Don Zimmet and P Oazel • The existence 
m muscle of a state Qpjxising tho stimulatmg action of 
a contmuous current. There appears to exist m tho 
musole of the frog a state which is opposed to the action 
of tho contmuous ourrent dunng its passage This 
condition may be represented by a voltage of from 
one to three volts If the musole is submitted to a 
much higher voltage, its own potential is dommated 
by the potential imposed on it and it remams half 
contract^ Tho myogram shows a plateau. 

November 1. M. Oysin • The presence of dipyro 
in the motamorphio formations of the Kimdelungu 
of Haute-Lufira (Belgian Congo). Tho Houte-Lufira 
basm IS constituted essentiaUy by the lower Kundel- 
ungu arranged in folds parallel to the direction 
west-north-west. The antiolinals ore marked out 
by faults and by_ zones of breccia with numerous 
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outcrops of diabases. The sediments of the Kundel- 
ungii are strongly raotaraorphosod and oontam dipyre 
crystals. This metamorphism appears to be duo to 
the porimagmatic action of the diabases H. Saini 
N ote on the thermodynamics of the phenomena of 
imbibition and of amalgamation Tlio problem of the 
propagation of a liquid by imbibition m a porous 
body, or by spreading out on a surfitce (mercury 
on gold) may bo treated from a thermodynamical 
point of view by oonsideruig the free energy by the 
Helmholtz equation. If the phenomenon is endo¬ 
thermic (amalgamation of gold), it is found that the 
external work E against gravity and frictional forces 
should increase when the temperature T is raised 
If the phonornonoii is exotliennic, E may either 
mcrcase or dimmish when T18 increased A Mkrcieu 
T he relations between the distribution ot the densities 
of the earth’s orust and the values of gravity. Liken¬ 
ing the continents to blocks of sial umnersed in the 
Sima and applymg to them the laws of hydrostatic 
ofpiilibriura, the anomalies observed m measure¬ 
ments of the intensity of gravity are approximately 
iw'countod for. The calculation is made for the region 
of the Alps and gives a value for the anomalies within 
the limit oftho experimental results F Battei.i:,i,D 
ZiMKET and P. OrAZEL . The liaunolysmg action of 
tobacco smoke and of the smoke from other plants 
on the blood m mtro, R. Wavrb The representation 
of certain uniform functions W Sohopfeu Action 
*of growth factors con turned in untie The action on 
a micro-organism. The author shows that normal 
luunan urine contams a substance, differmg from the 
usual substances and acting as a growth factor for 
a micro organism This substance is soluble m 
ethyl alcohol, dilute acetone, methyl alcohol aiul 
chloroform but insoluble in ether and benzene It 
IS thermostable and is adsorbed by animal charcoal 
It differs from auxino and may arise from plant foml 

Leninobad 

Academy of Sciences (C if , 3, No 8-9). N Kosu- 
LiAKov . Some summation formulas connected with 
the theory of numbers (2) P Novucov: Some 
aggregate systems invariant m relation to the A- 
operation R. Kuzmin : Theory of the L {a) senes 
of Dinolilet G Gubbvitch Tnvectors in a space 
of seven dimensions P Rashevskij ; Infinitesimal 
properties of geodesic linos in a two-dimensional 
space, in connexion with the measurement of an area 
I Kurchatov, G Shchepkin and A Wiebe . High¬ 
speed electrons hberated from fluormo after bom¬ 
bardment by neutrons V Cherdynobv Ssmtem- 
atios of atomic nuclei N Vedeneeva and S. 
Gbum-Orzhimailo : Spectro-polariscopio method of 
Umov as applied to the examination of minerals 
under the microscope H Shpakovskij • Disjiorsion 
of ultra-some waves in a liquid. V. Alpatov and O. 
Nastjukova . Susceptibility of Paramecium oauda- 
tum to ultra-violet rays m relation to the colloidal 
properties of theur protoplasm as it is affected by 
different physico-choraioal methods Resistance of 
protoplasm to the destructive action of ultra-violet 
radiation can bo mcreasod by using electrolytes 
oausmg condensation of colloid, and reduced by 
, usmg electrolytes which cause swellmg V. Kud- 
biavobv a new apparatus for the dotermmation 
of the vapour pressure of solutions by the dew¬ 
point method I, Krotov : Methods of obtaining 
and mvesti^ting stannic and stannous sulplio- 
oyanides. I. Nazarov : Sphttmg of di-tertiary 
alkylcarbmols by dehydration. The dehydration of 


tertiary butyl-tertiary amyl and tertiary butyl- 
tertiary hexylcarbinols. A Bbodskij, V. Alex 
ANDBO vicH, M. Sluokaja and M Sheludko 
O oiu-entration of heavy water Some improvements 
in the method suggested by Lewis and Macdonald 
{J C/iem Phys , 1, 341 , 1933) are doscribeil. A 
Lozovoj and M Hjakova . Chemical composition, 
properties and methods of treatment of the primary 
tars of the Tcholiabmsk lignites A Par-shin (1) . 
Formontativo splitting of adonylpyrophosphate in 
heart muscle (2) Metabolism of adonylpyrophosphate 
m isolated frog’s heart A. STumrsKU • Mechanism 
of the formation of regulating structures m the 
embryonic skeleton. Work oxocuted on cluoken 
embryos suggests that an organism m the embryonic 
state piossossos mechanisms that aie capable ot com- 
plicat^l autonomous regulatory proi esses J 
Kerkis . Development of the soxuid glands in inter¬ 
racial hybrids of Drosophila pseudo-obacara A 
Zavabickij Psoudoloucitic and cpileucitio rocks 
D Beljankin Albito with small angular separation 
of optical axes from the Druzhnaya Gorka works 
N. Annenkova : Paroonidae of tho Far Kostom 
seas of Russia Descriptions of three new species 
of worms of this family A Svetovidov Growth 
of the Baikal whitefishos and graylings Tlie rate 
of growth in Lake Baikal is considerably greater 
than elsewhere S Chernov Subspecies and the 
distribution of the lizard Eremuia arguta, Pal) I 
Olbnev • Pasture ticks (Ixodoidea) in the north¬ 
west of Russia A Taranec Species of the genus 
Hypomeaua in the basin of the Sea of .Tapan 

Pbaoub 

Czech Academy of Saences and Arts, December 14 
K VoTO^EK • A detailed study of tho fucohexonic 
and rhodoohoxonu acids and tho configuration of 
their a-carbon K VoTodKK and F. Valentin . 
Mercaptan condensation with 6-kotomothylpentonii 
aoids Now sulphur deiivativos obtained by con- 
ilensation of 5-ketomotliy Ipontonie acids with dif 
foront alkyl morcaptans This reaction roprosonts n 
now transition from sugars to the furan senes K 
Cnjr Now finds of Saprolegnialee iii Bohemia. V 
Hovorka Separation of selenium from cadmium, 
lead, bismuth, antimony, molylxlemun, tungsten and 
vanmhum V Hovorka . Tho loss of selenium m the 
reduction of seleuites by hydra? ino P" KratochvIl . 
Beryl from Mochov near PobS4ovico. P’. Prantl 
Carbomfeious Bryozoa of DobSma V. ZAzvurka 
and J SouKUP • Cretaceous fossils of the BSlohrad 
country. V. PospISil • Measurements of the influence 
of light on Brownian particles (dork groimd illumina¬ 
tion). V PospISil : Meohamcal^ theory of white day- 
aeemg and night-soemg R Ru2i6ka ; Barrandien 
trilobitos B BouCbk Tnlobitos from the Czech 
Gotland (2) J. SlAdek and M. LipsohOtz . Polaro- 
graphic effects of some ammo-ooids. This sensitive 
tept for the sulphydryl group of peptides is obstructed 
by aiginme, tryptophane, histidme, p-phenyl-a- 
alonine, and P-phenyl-P-eJanme, contained m reme¬ 
dies for pernicious oiuemia Tho P-phenyl-P-alanme, 
oontaimng a labile hydrogen, gives a sensitive 
oatalytio effect J. H. KAepelka and J. Kubib 
Study of ter- and quadrivalent manganese At 
—70® a purple solution of manganoeo trichloride m 
other was prepared, which formtd a black precipitate 
with benzene or carbon totraohlonde. ^lid man¬ 
ganese tetrachloride cannot be prepared under these 
conditions. K. Urban : The basic magma of the 
south slopes of Dumblor in the Low Tatras. 
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Evolution and Human Origins 

E very year bnngs to light ovidenwi which 
imphos a far greater ambiguity tor man 
than that given to him m the book of Genesis 
The eaves of Mount Garmel, tor exampli', have 
(piito recently been found to contain deposits, 
fully sixty feet ill thickness and laden with fossil 
hones ot man and boast, to say nothing of a suc¬ 
cession of stone implements The ancient Pales¬ 
tinians represent a breed of the extinct Neanderthal 
spoeies , tho stone tools are of the kind used in 
Europe long before the onset of the last glaciation 
Even more revolutionary are the contributions 
which Africa is now making to tho solution of tho 
problem of man’s origin East Africa i.s proving 
to he particularly nob in dcjiosits laid down during 
Post-Pliocono times In the oldest of these deposits, 
Dr LS B Leakey has discovered crudely worked 
hand-axes, on the overlying beds ho has traced a 
giadual rohneineiit of this typi* of tool H(‘ has also 
found fragments of the East African tool-makers 
Yet the oldest of tlieao deposits were laid down at 
least half a million of years ago So it has been 
with every part of tho Old World Ohiua, Java, 
.Australia, Italy, Spam, France, Germany, Belgium 
and England, each has contributed its quota of 
evidence 

Why IS It that all the antliropologists who have 
had to interpret the evidence of those discovcnos, 
have presumed that tho theory of evolution is true, 
and that tho Mosaic tradition is wrong * The first 
reason is that tho Bibhcal background of time is 
too restricted , the ovidonee now at tho disposal 
of anthropologists requires a time-scale which 
runs into hundreds of thousands of years The 
second reason for the rejection of .sjiecial creation 
as a manner of origin, is man’s mode of develop¬ 
ment Ho anses, as do all other vertebrates, from 
a fertilised egg his development within the womb 
IS almost identical to that pursued by tho groat 
anthropoids Piltdown man, Heidelberg man, 
PithecarUhroptia (Java man), Sinanthropus (Peking 
man), and Rhodesian man, have never been ro- 
gardbd by anthropologists as special creations 
they have presumed that such fossil specimens 
wore twigs which had fallen from the evolving 
tree of humamty They have made many attempts 
—most of them purely tentative—to reconstruct 
man’s evolutionary tree 

Anthropologists are prepared for criticism 
directed against tho form they have given to 
their trees of human evolution, but they did not 
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anticipate that anvoiK* would attempt to sweep 
out of existence their evidence and the 8U|)er- 
structuro they have built on it This, however, 
IS what hwt happened Sir Ambrose Fleming, m 
his presidential address* on January 14 to thi' 
Victoria Institute, asserted ‘ that this sedulously 
propagated hypothesis of man’s age-long evolution 
by Darwinian Natural Selection is the pro¬ 

duct rather of the imagination than based on 
inchsputable evidence . The canlinal error is 
that it substitutes as the ultimate source of nil 
things an impersonal sc>lf-actmg or automatic 
process of improvement, in ])laoe of the Will and 
Power of a |h rsonal. Self-conscious Crt*ator and 
Father of Mankind Adherence to Ihe doctrine of 
evolviion is entirely ineoimfilent with belief in the 
fundamental doetnne.i of Christianity ” We 

have Italicised the last sentence of this quotation 
because it seems to us that Sir Ambiose has loaded 
his dice ver\ lu'avily against those wlio lK*la‘ve 
in evolution 

How, then, does Sir Ambrosi- deal with the 
ovidonce on which the anthropologists have built 
so much t First he sweeps away th<>ir time-table , 
ho describes it as an “uiijustihed assumption” and 
as a “guess” Yet it is the kind of “guess” we all 
make daily when we seek to assess the age of the 
man, woman or child wo may pass on the street 
We have no difficult} m distinguishing laitwoen 
the ages of a boy of ten and a man of fifty Geo¬ 
logists and anthrojiologists will oertamly be 
astonished by Sir Ambrose’s assertion that the 
history of Hemw sapiens can be fitted into the 
calendar of Bibhcal dat<“s Ho prefers the chnmo- 
logy of William Hales, who assigned the creation 
of Adam to the year 5411 b 0 to that of Archbishop 
Usher, who gives 4004 n o as the eventful date 
He regards “the ])ala'ontologioal or fossil evidence” 
as being “painfully siiiaU” He makes short work 
of the “discovcnes” on which students of man’s 
origin rely so much “The few scattered remains 
roprosented by the Java, Heidelberg, Piltdown and 
Pekin ‘man’, ns far as they are not tnily aiumal 
may rather bo regarded ns biological abnormalities 
or cases of decadence rather than stages m an 
upward development ” 

Having dismissed these fossil remains from his 
consideration, Sir Ambrose is left with only two 
early forms of humanity to be fitted into the 
inspired scheme of special Creation—namely, 
Neanderthal man and Cro-raagnon man The latter 
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he hails as real sons of Adam , he recognises m -■ 
them the moral and spiritual attributes of true ' 
man Seeing that the Cro-magnons ap|)eared in 
Europe long before the ice-age had ended, and that 
Sir Ambrose aiimits that “there is evidence nOt 
altogether negligible that a last glacial epoch may 
have ended not much more than seven to ten 
thousand years ago”, it is difficult to see how they 
could have made their way into Europe from the 
Garden of Eden if the event of man’s creation di , 
occur at the date jKistiilaU'il by him, namely, 
5411 BC Ho apparently forgets, also, that the 
evidence from Egypt indicates that men were not 
oiilv living III the valley of the Nile at that time, 
but were already sowing and reaping, spinnmg and 
weavmg and burviiig their dead in the expectation 
ot a life hereafti'r, for how otherwise can we 
explain the ‘goods’ which are found in the graves 
of the early Egyptians 

Vi'ry different is the position which Sir Ambrose 
assigns to Neanderthal men, who were m existence 
liefore the onsi-t of the lost glacial epoch. Ho, 
refuses to reganl them as true men , ho maintam., 
that they were destitute of “the mental and 
spmtual power” of true men In this he is not 
just, for one of the most mprosontative specimens 
of this species of extinct humanity, namely, the 
man of La Chapelle, was buried with weapons and 
fcMxi—^which wo may justly interpret as evidence 
of a behef on the part of his people that the dead 
had a hfe when the earthly one was over 

In connexion with the origin and nature of 
Neanderthal man. Sir Ambrose puts forward a 
“v'lew” which rai.ses a very interesting question. 
Is it permissible to alter in oven the shghtest detail 
the inspired word of the Bible ? To do so is to 
bruig the “inspired word” down to the level of ar 
scioiitifio hypothesis, for it is of the nature of a 
hypothesis that it may be altered to meet fresh 
facts as they arise “There is another view,” he 
said, “which may be put forward very tentatively 
and that is that between the anthropoid apes and 
true man with his psychical and spmtual as well 
as bodily structure, there may have boon some 
species of horn molds created with more than ape 
mtelligeuee, but not ‘man’ in the sense of the word 
used m the Bible ” This view is put forward 

as an alternative to the “view” that Neanderthal 
man is a degenerate form of true man Sir 
Ambrose’s cntics may fairly complain that he has^ 
gone beyond any justification obtainable firom the 
Mosaic record They may also complain that he 
cites only one version of the creation of man firom 
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tlie book of Genesis—namely, Genesis, i 26 “I^t 
us make man m our image, after our likeness ” 
The fact that the hook of Gimesis is a composite 
work, and that it includes two versions of creation 
derived from separate sources has, of course, long 
been recognised by Bibhcalscholars More instructive 
than the above version is the different description 
of the creative act given in Genesis, ii 7, “and the 
Loid God formed man of the dust of the ground, 
and breathed into his nostrils the breath of bfe, and 
man became a living soul” We should have 
expected, too, mention of the manner in which 
fbe came into being, and how tho ])redilnvial 
])opulatinn of the world had aiisen from a single 
pair 

Wt' are sure that Sir Ambrose Fleming would 
not wilfuJlv misrepresent the case of his opponents , 
I'et there is no doubt he has been unfair to the 
Bishop of Birmingham “There are,” said Sir 
Ambrose in his lecture, “no sufficient reasons for 
declaring the evolutionary origin of the human race 
a definitely certain fact C-ertainly none for 
Assuring a general i ongrc*gation m Westminster 
Ablxiy, as dul Bishop Barnes, on Sunday, Sept 
2), 1927, that ‘To-day there is among competent 
men of science unanimous agreement that man 
has been evolved from an ape-like stock’ ” In so 
fai as anthropologists were unammous m 1927 as 
they arc to-day in regarding man as a proiluct of 
e volution and not of special creation, wo hold that 
the statement made by the Bishop of Birmingham 
vas amply justified We rejoice, too, to note that 
th(> new dean of St Paul’s, Dr Matthews', supports 
the evolutionary doctmie of man’s ongm and in 
opposition to Sir Ambrose Fleming sees no incom¬ 
patibility between the doctrine of evolution and 
*tlio precepts of Ohnstianity 

' DaxlyTekgTaph,}avi 18,1935. "EvoluUon and the Huoian Rac« " 

Malaria in Ceylon 

HERE 18 unfortunately no doubt about tho 
senous nature of the epidemic of malaria in 
Ceylon. The telegrams in tho Press report that 
in tho affected provinces no less than 3,435 deaths 
from malaria and fever occurred dunng the month 
of December, compared with a monthly average 
of 631 for the first nine months of the year It 

admitted, however, that these figures are not 
final It has been reported that there have been 
more than half-a-million cases of malana, and if 
the death-rate was 6 per cent, that would give 
us something like 25,000 deaths 


The first need in an outbreak like this is medicine 
and food, and tho Government of Ceylon has lieen 
in the happy {losition of being able to draw 
supplies of quininn from both India and Java 
There is, however, another greatly complicating 
factor, and that is famine 'The drought which 
has prevailed—and is generally regarded as the 
fRuso of the epidemic—has led to a serious failure 
of irops, and, even if the rain had not failed, the 
jieople themselves have lieon so weakened by 
disea.so that thi'V have not Imhui able to cultivate 
their fields Wo ma\' therefore OKpect that, in 
a people weakened hy want of food and by 
malaria, this I'pidemic will 1 ki followed by a serious 
outbreak of dysentery and a rise in tho general 
death-rate from all causes 

Tho epidemic itself has not been caused as 
<'|ndeinics frequently are by the introduction of 
non-immune people into a malarial territory Tho 
outbreak is in a part of Ceylon which is normally 
healthy The new factor has in all probability 
been an increase in tho number of mosquitoi^s 
Among any healthy population in tho tropics 
there is always a ix-rtain number of people curry¬ 
ing the infi'ction , and when, as appears to be 
tho case m Ceylon, there is a largo increase in tho 
numlmr of mosquitoes, it is easy for the mosquito 
to acquire infection and to start a serious epi¬ 
demic Once a mosquito is infected it remains 
infected for life , and, further, as this epidemic 
18 occurring among people who aro not accus¬ 
tomed to malaria, tho epidemic is so much the 
worse 

Valuable entomological work ha.i boon done in 
Ceylon by tho Government Entomologist, but in 
view of this groat epidemic there must be a full 
romvestigation Until we get that, everything is 
necessarily speculative 

One hypothesis is that, owing to the drought, 
rivers are not flowing so rapidly as they usually 
do, pools remain in tho rocky and sandy bods, 
and A cultctfactej) is breedmg profusely That 
may be so, but we must not forget that there aro 
some thirty species of Anopheles in Ceylon and 
that they include species of tho A mimmus group 
and A maculcUua, which m other countrieo are 
important camera of malana A grave mistake 
might be mode if a full investigation is not made 
into what mosquito, or mosquitoes, have been the 
active agents in producing this epidemic in the 
vanous parts of Ceylon to which the epidemic has 
spread 

Obviously the people of Ceylon were not 




128 


NATURE 


January 28, 1935 


prepared for a great epidemic , it will be necessary possible extent, or have they mailo no special 

for them to take stock of their position The effort, thinking that nothing could bt' done ' 

ancient cities buried in the jungle are a reminder Clearlysonio sort ofinqiiirywill inevitably be held, 
that malaria is no new disease inCiiylon Governing but what is required is not so much a search for a 

authorities should ask themselves Have they used scajie-goat or an inquest, as a constructive scheme 

the knowledge that Ross gave them to the fullest for the future, built on a sure scientific foundation 


e V 

Newton’s Prmcipia 

iSir Isanc yewUm’s Mathematical Princtplca of 
Natural Philosopln/ and his System of the World 
Translated into Knglish by Andrew Motto in 
1729 The translations revised, and supplied 
with an Historical and Plxplanatory Appendix bv 
Prof P’lorian Cajon Pp xxw 1 680 (Cam¬ 
bridge At the University Press, 1934) 36s 

net 

A ndrew MOTTPI’S translation ol the “Priti- 
cipia” IS not so well known as it deserves 
to bo It was supplied to his brother, the pubhsher, 
soon after Newton’s ileath One might expect it 
then to he no more than a publisher’s hack work, 
of which wo have so many dismal examples But 
Motto appears to have understood the “Prinoipia”, 
and his language does not date noticeably, and 
never falls below a good level The present work 
IS really a rcpubhoation of Motto, with some 
improvements, and—it is regrettable to add—one 
most serious omission 

Prof Cajon died in 1930, so that the book has 
boon seen through the press by Prof R T Craw¬ 
ford, of the University of California, Berkeley But 
the changes in Motto’s text, the notes, and the work 
generally, is credited to Cajon. The notes seem 
to be complete, but might perhaps have been put 
into a compactor form, hod the author lived In 
their present shape, they give a certam number 
of references, but scarcely advance any of the 
subjects Along with the “Pnnoipia” is a trans¬ 
lation of the lectures given at Cambndgo and called 
•'The System of the World”, which Prof Caj'on, 
apparently with good reason, also puts down to 
Motto It IS quite worth presenting, for, though 
it IS not so complete as the “Principia”, it is less 
guarded and less austere 

One distinct improvement upon Motto is found 
111 printing the diagrams among the text, as they 
were in the various editions of the “Phncipia”. 
Motte, no doubt m the interest of economy, 
collectoii them together and put them mto folders 
Most of Prof Cajon’s changes are modernisations. 
One requures to think a little, now, before one 
remembers the meaning of ‘‘sesquiplicate ratio” 
and the like But nothing can be done to improve 
the awkward, old analysis, nor is Prof Cajon quite 


e w s 

consistent Thus [quantitas] yemta, retained by' 
Cajon as “a genitum”, is simply what we now call 
a function, and “square or culie sides” for 
“kUera quadrata, latera cuhtra” is retained where 
the modern equivalent would bo square root or 
cube root Nor does ho always correct Motto’s 
mistranslation.s In Newton’s celebrated experi¬ 
ment upon appanmt and absolute rotation, situla 
means a bucket, wliercas Motte translates it a 
vessel, and Cajon retains this It is a pity that 
the work <lid not fall into the hands of a stricter 
scholar 

But these are minor matters The risk of a 
translation is that it may be more obscure than 
the onginal I’he “Ihnncipia ’ was considered rf 
hard book by people ol the time, and Newton 
dchberatoly refused to mak(' it men' jiopulnr In 
many places ho wrote with the extremest com¬ 
pression An examjilc is the Second Definition, 
which nins "Quantilas motus esl mensura ejuadem 
orta ex velocitatc et quantitate matenae conjunctim" 
This figures here—scarcely changed from Motte— 
as "The quantity of motion is the measure of the 
same, arising from the velocity and quantity of 
matter conjointly" This seems to mo more obscure 
than the Latm onginal The comma and the 'tho’s 
have spoiled it As one pores over the ongmal 
words, one reflects that Newton was a geometer, 
who said, when he pleased, evorythmg at once, 
so that all parts of his statement must lie taken* 
together Newton picked his words, and in many 
places one will prefer to see what Newton himself 
wrote, not what Motte or Cajon made of it 

Yet the book is a pleasant book, and to the 
largo but not universal class who read Enghsh 
more easily than Latin, it presents distinct ad¬ 
vantages m findmg one’s way about It is doubtful 
whether it will be read by so-called ‘students’, 
which may be taken to mean young men in a 
hurry The great defect of the book is that it 
has not an index. A fairly good index was added 
to the second edition, and Motte gave one too, 
but Cajon has suppressed it There are multitudes 
of details dealt with here, some of them mosfi 
unexpected, such as remarks upon the finite 
velocity of light, and significant both for what 
Newton said, and what he did not say In 
fact, the “Principia” must be easily the most 
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interesting scientific book ever written It 
18 nearer to our own time than Euclid’s 
‘Elements” Besides, those that have read Sir 
Thomas Heath’s translation and notes on the 
original text know that the versions that have 
reachctl us are very much doctored 

The original “Elements” wore not at all a school 
book, but were of philosophical intention , and 
most of the questions treated by Euclid are 
now unintcrestuig The “Prmcipia”, on the other 
hand, besides being the bible of the miHlorn 
scientific method which has now overrun the whole 
world, discusses a host of questions that are still 
alive A short reminder of its contents proves this 
It begins with a brief philosophical discussion 
Newton is always bnefest when he has thought 
mast and has made up his mind Then the laws 
of motion The principles of dynamics, including 
some significant forecasts Absolute and relative 
rest The interpretation of Kepler’s laws The 
geometry of conics The calculus The law of 
gravitation Detailed inferences as to the disturb¬ 
ances of the sun and moon upon the earth—one 
of the propositions has as many os twenty-two 
corollaries, many of them of lustmg importance 
Resistance of b^ies The form of the “body of 
least resistance” Many detailed and admirable 
descriptions of experiments The velocity of 
sound Some important reflections upon light 
Apphcations of the law of gravitation to the 
heavens. The proof that it is gravity which 
retams the moon in its orbit The precession of 
the eqmnoxos. The tides The lunar theory, 
giving a very adequate e^lculation of the variation 
and of the motion of the nodes, and a less adequate 
calculation of the change of excentnoity and the 
motion of the apses The motions of comets, show¬ 
ing that they obey exactly the law of gravitation 
Numerous personal references Numerous general 
schoha, containing remarks at largo upon all kinds 
of (luestions, such as the relations of the Deity 
to human affairs. 

This IB a brief and imperfect list, but it will 
serve its purpose Surely never was such a 
torrent of thought produced by eighteen months’ 
work The mam points may have been ready 
before, but many of the details must have been 
added as the book was written No one really 
knows what may be in the “Principia”, and one 
IS likely to forget one part while one puzzles over 
another, deciding whether Newton was right—^for 
there are mevitably a good many errors—and 
picking out the gems of profound thinking from 
the old-fashioned analysis and mode of expression 
Not to give an mdex to a book like this largely 
defeats the purpose of the volume. The ongmal 
index ought to have been enormously extended 
in place of suppressing it altogether. One would 


willmgly have saenfiood the fifty pages of notes 
for the purpose 

Motte did not try his hand at Halley’s verses 
In the secxind edition, Bentley touched them uji, 
improving their latmity, 1 suppose, but I prefer 
them as Halley left them They are worthy of 
the book, and of the jmrt Halley played m pro¬ 
ducing it The eloquent passages seem to me to 
have Imjoii meant Here we have a translation by 
“Leon J llichardson. Professor of Latin in the 
University of Cahforma” It is a poor affair and 
gives no evidence that the writer knew what he 
was talking about “far remeant nodx curque 
attgea jrrogredtuntur” was left untouched by 
Bentley, but does not figure here—the evil-mindtsl 
may suspect that Prof Richardson did not know 
that the apses moved forwards and the nodes 
backwards, nor thought it remarkable when it was 
mentioned No ancient that wrote on astronomy 
would have missetl the point There is also a 
photograph of the portrait in Magdalene College, 
Cambridge, which Edleston published , and a 
reproduction of the title page of the first edition, 
somewhat reduced laterally to make it fit 

_ R A S 

Tea and Tea Production 
The CvXlure and Marketing of Text By Dr 0 R 
Harler Pp xii i plates (Ijondon 

Oxford University Pn-sH, 1933) 12s M not 
R HARLER informs us that “the first 
authentic account of tea was written by 
Lo-yu who lived about a d 7H0 Ho describes tJie 
preparation of the loaf, which, ho says, must only 
bo picked during cortam moons and not when it 
IS raining or the sky cloudy” that “China, the 
classic tea country, gave both the word ‘tea’ and 
the beverage to the world” , and that “the words 
te,, chta and cha denote tea in various Chinese 
dialects and in one or other of those forms has 
been transposed into most other languages” The 
first pound of tea imported into England is 
attributed to Lord Arluigton in the year of the 
Great Plague of London (1666-66) It cost his 
lordship sixty shilhngs and was brought by him 
from Holland His residence, Arhngton House 
(demolished in 1703), at that time was on the site 
where Buckingham Palace now stands (sec “Old 
and New London”, by Edward Walford, vol 4, 
P 62) 

“Tea was known in Europe in the middle ot the 
sixteenth century and the Dutch began importmg 
it early in the seventeenth century. In Queen 
Anne’s reign, tea drinkmg in England became 
fashionable and rapidly spread In 1703 the 
import into England was 100,000 lbs About a 
century later m 1806 it was 7J milhon lbs Tea 
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was still then a ‘China dnnk’ and remained ao for 
many years,” Now, out of a world’s production 
of about 900,000,000 lb the British Isles takes 
approximately half the amount Dr Harler 
(p 373) furmshes the interesting facts that “the 
annual tea consumption in Great Bntam is about 
9 lbs per head” and that “in Russia in normal times, 
the annual consumption per head m the towns is 3*7 
lbs , in the villages 0 37 lb , in Siberia 1 8 lb and in 
Russian Central Asia and Turkestan 2 7 lbs ” 

A correspondent some time ago in the Tea 
and Coffee Trade J&umal gave the British Isles 
as the largest consumer m Burope—9 87 lb per 
annum • at the same time quoting the figures for 
Germany, 0 20, Italy 0 009, Trance 0 09, and 
Holland 3 17 lb per head respt'ctively 

London is the most important market for tea, 
and it 18 practically the centre of the trade for all 
oountnos and, as with spices, so with tea the 
market is concentrated in Mincing Lane and 
immediate neighbourhood, where the stocks at 
any one time may lie between 100 or 200 milhon 
lb and upwards 

At the present time it woukl seem that the tea 
trade, bke certain other groat agricultural indus¬ 
tries, 18 sufTcring from over-production, and 
according to the work under review (p 382) 
‘‘drastic stcjis were taki'ii at tho end of 1932 to 
rwluoo stocks”, and an agreement was mode 
between India, Ceylon and the Netherlands East 
Indies, which was calculated to put about 120 
million lb of tea less on tho market in 1933 The 
scheme is subject to modification from time to 
time for five years, and although the early eflFoct 
on pneos, it is considered, has been highly bene¬ 
ficial, the ultimate advantages would appear to be 
somewhat indefinite 

In the preface, the author states that his book 
does not pretend to bo an exhaustive treatise on 
tea, but records his experience durmg the fourteen 
years he had been connected with the tea mdustry 
in north-east India as a scientific worker in tho 
service of the Indian Tea Association Neverthe¬ 
less, the volume produced is serviceable and com¬ 
prehensive On page 73 he records the facts that 
“when tea cultivation was introduced first mto 
Java in 1826 and India in 1836, Chinese methods of 
preparation were employed The industry de¬ 
veloped steadily in Assam and Northern Bengal and 
in these areas, collectively referred to with regard 
to tea as north-east India, hand methods wore 
gradually replaced by machinery from 1870 on¬ 
wards and distinct modifications in the Chinese pro¬ 
cess were introduced In Java and Ceylon the in¬ 
dustry developed at a later date, and these 
countries have taken the methods of north-east 
India and adapted them to local conditions ” Four 
chapters are devoted to north-east India, dealing 


with general aspects of tho country, geology, 
ohmate, soils, etc , tho development, culture and 
manufacture of tea, in the third part of the work. 
The whole subject is dealt with in four parts, the 
first givmg a general description of the tea plant 
and tea production, the second on chemistry and 
pharmacology of tea , the third part—in addition 
to tho four chapters—as above referred to, also 
includes chapters on tea in (’hina and Japan, 
Formosa, Ceylon, Java and North and South 
India, and the fourth part, in two chapters, deals 
with the “British Tea Trade”, the marketing, 
production and consumption of tea 

There are eight good illustrations, and two 
maps—of north-east India, showmg tea areas, 
and south-east Asia, including the tea distncts 
of China and natural tea tracts 

The useful modem works on tea are not 
numerous, and the author is to lie congratulated 
on making an excellent addition to our store of 
knowledge on tho subject J H H, 


Science and Social Welfare 
L’ficonomte humaxne par la m^de^xne aociak Par 
Rene Sand Pp vn-|-306 (Pans Les Editions 
Ricdor, 1934 ) 30 francs 

T would be difiScult to over-praise this book, 
which ought to be promptly translated into 
tho chief European languages. Nothing similar 
has yet been attempted, although, when done, 
one wonders why it has been left to Dr Reni 
Sand Tho reason no doubt is that ho is a French¬ 
man, with tho French gift for clear arrangement 
and for makmg the abstract attractive Within 
three hundred pages one has a perfect conspectus 
of what science, especially medical science, has 
done to raise the general health, and promote social 
welfare, within the last few decades Though the 
general oonolusions are amazmgly encouraging, 
there is no attempt to gloss over the black spots, 
which are desenbed here and there with a poignant 
pen 

Tho most useful is tho earhor part of the book, 
in which 18 given a oompanson which could soaroely 
bo found elsewhere, of vital statistics with other 
conditions of life, sex, race, economic position and 
so on Two or three general conclusions stand out 
m startling uniformity One is, the umversal 
agreement of better health with ^tter economic 
conditions Another is the similanty of the 
movement in all countries, just in proportion to 
the degree in which they have organised their 
social services. The third, and most hopeful, is 
tho steady increase in improvement in all the years 
under review—except, of course, in certain obvious 
oases duo to the War. Even the two recent years. 
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>whioh the author refers to as ‘la crise’, have not 
seriously abated the upward trend. 

The knowledge shown of all the agencies at 
work, in what is usefully defined as ‘la m4deome 
sooiale’, is colossal Every author, every society 
and every movement m the civilised world comes 
under review and yet there is no crowding and no 
tedium The book is as easy and attractive to 
read as it is comprehensive and convincing It 
18, of course, what would in a loose sense be called 
sociahstio’, and towards the end the author 
adopts the ‘ought’ tone rather more frequently 


than is quite consistent with a strictly scientific 
point of view. One feels here and there that 
something might be said in defence of more 
individual liberty and m qualification of the all- 
embracing paternal r61o which is assigned to the 
State and the oommimity. But this is no place 
to discuss a very large philosophic question Let 
118 bo thankful for the mdisputablo evidence of 
vital progress which the book affords, and hopeful 
for the continued benefits which science, whole¬ 
heartedly appbed, holds forth in the future 

F S Maeviw. 


Short Notices 


('ollecled Papers oj Charles Sanders Peirce. Editexl- 
by Charles HartHhonio and Paul Weiss Vol. 3 
EmcI Logie Pp xiv-f433 24s M not Vol 4 
The Simplest Malhernattcs Pp x-|-601 26s nel 

\'<)1 5 • Pragmatism and Pragmalictsm Pp 

XU-1-465 21s net. (Cambridge, Mass Harvard 

University Press, London Oxford University 
Press, 193.3-1934 ) 

■yr IS difficult to deal ailequatoly, even in a longer 
notice, with the oxtraordmary diversity of topics 
touched ujxm or discussed in those volumes They 
fully support the editor’s opinion that Peirce was “one 
of the most origmal and prolific logicians of the 
nineteenth century” Vol 3 contains mainly papers 
on the algebra of logic and the logic of relatives, 
in which several improvements on Boole’s method 
are suggested There is also an excellent pajier on 
the logic of number, and an essay on ‘‘The Regener- 
atml Logic” which contams some pertinent remarks 
about the ndations between mathematics, logic and 
philosophy For example, Peirce draws a distmction 
between logic and mathematics, to which he denies 
the character of a positive science in so far as it 
does not deal with any aspect of reahty , while 
plulosophy does deal with reality, if not through 
Special observations, yet by the study of the uni¬ 
versal phenomena of experience 

Vol 4 deals with the various aspects of the logic 
of quantity and with the use and mterpretation of 
existential graphs as aids to logical theory. The 
remarkable chapter on the "Simplest Mathematics” 
begins with an mterestmg discussion about the 
essence of mathematics and its main divisions. There 
Peirce defines mathematics as “the study of what is 
true of hypothetical states of things” (p 193). 

Vol 5 18 perhaps the most important one for the 
history of thought, m view of the fact that it contams 
practically everything of importance which Peirce 
IS known to have written ooncemmg his famous theory 
of “how to make ideas clear”. Half this volume is 
composed of hitherto unpublished papers. Someofhis 
fhost strikmg conclusions are that logic is subsidiary 
to ethics and sesthotics ; that pragmatism is a 
method of logic rather than a pnnciple of meta¬ 
physics , and that pragmatism entails scholastic 
realism which, in its final pragmatic mterpretation. 


means the ascription of purposive habits to Nature 
These main theses are supported by a wealth of 
arguments covering the various aspects of the theory 
of knowledge A consi'iontious study of tins volume 
would no doubt help the reader to discover a certain 
mteriiretation of pragmatism which is not generally 
(•III rent among the followers of this doctrine 

A natomy of Animal 'Types for Students of Zoology 
By Prof E A Bnggs Pp xix-f260 (Sydney- 
Angus tmd Kobertson, Ltd ; London Australian 
Book Co., 1934 ) 10« 6d net 
Practioal courses doalmg with animals are a strong 
feature m the teaching of olomontary zoology such 
uH IS required for medical students Many guides, 
doalmg with suitable local ommal types, have been 
{lubhslied Most of these are dry-as-iluBt ‘anatomies’, 
the use of which is preceded by lectures These in 
the writer’s student days deejt mainly with the 
forms of the different organs in a number of dead 
corpses, with notes on their evolution deduced from 
the same, whereas to-day the oentre is the hvmg 
animal in relation to its mcxle of life 

Here for Australia, especially Sydney, is a httlo 
textbook for the practical work The animals chosen 
are Australian species, or oosraoixihtan forms that 
have been mtroducod. Each is described as the 
student should examine it, proceedmg from external 
features to internal anatomy, and suggestions are 
made as to drawings, dissections, microscopical 
examinations and so on. ’Tliere are happily no illustra¬ 
tions m the book to distract the student’s attention 
from the animal, the dissection of which is mamly 
of use m teachmg observation and mterpretation 
The author’s views are sound; he wishes to 
approach his animal from two pomts, “firstly, that 
of structure, and, secondly, that of fimctlon”. but 
we fear he has largely forgotten the latter—and such 
simple exaramations of function as might be possible 
—m his maze of anatomical fact His book is, never¬ 
theless, an advance on most suuilar textbooks, but 
he should recast it on thoroughly modem hnes so 
that Austrahan students may be freed from out-of- 
date manuals on practical zoology that are a curse 
not only to them but also render ineffective the best 
efforts of their teachers. 
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27»6 Htddle of the IJniveme To-day By JoHeph 

McCabe. Pp 1x4-260 (London Watts and Co , 

1934 ) 6«. net. 

'I'hk autlioT points out quite rigidly that, m spito of 
some [lopiilar pronouncements about the idealistic or 
spiritual character of iiiesont day science, the 
materialistic mtcr[iietation of knowledge continues 
to flourish as it did in Victorian days A rapid siirvi'y 
ot recent adiances in every branch of scionie helps 
him to illustrate his contention, anil to conclude 
that “neither jiliysics nor mathematics could cvi>r 
discover anytlimg that would disturb the materialist 
You might 08 well liofio to dis<o\er a spiiitual world 
by the use of the spectroscojsi” (ji 226) This is 
ob\iou8 if wo rastrict our knowlislgc artiiicially to 
the immediate data of tlio external world But this 
18 not the sense m which should bo interpreted the 
assertion that materialism has lost the predominant 
position It held some years ago This assertion simply 
means that the recent ailvances in the various 
sciences, coupled with the analysis of their possible 
uitorprotations, ic\eal in the world of inanimate 
things 08 well as in the mental and social life of the 
individual, a purjioso, an order, a nianiiestation of 
causality which caruiot be exilusively and ultimately 
accounted for in terms of matter llowo\ or important, 
necessary and immediate matter is for tho ordering 
of our knowledge, we are hound to admit its allegiance 
to a higher jirmcijile, that is, to s]iint, with all its 
iinplications T (! 

Raumchenuf, der feMcn Staffr V'on Wilhelm Biltz. 

Pp X4-338 (Leipzig Leopold Voss, 1934) 

22 50 gold mill ks 

pBOf Un.TZ IS well known for liis long senes of 
researches on the physical chemistry of solids In 
this book, which brings together much previously 
pubhshed material and also many detormmations 
which ha\ a not otherwise been published, he attempts 
a systematic survey of the whole field, tho primary 
object bemg the detonnmation of tho absolute 
volumes of the ions ui crystals. The first pait of tho 
book consists of a niunber of detailed tables, in which 
the rich exjierimental material is collected m an 
easily appreciated form, and in the second part a 
detailed discussion of this quantitative material is 
presented 

Prof Blitz has hod tho assistance of other special 
ists, and tho resulting volume is one which possesses 
an unusual mtercist not only for chemists but also for 
physicists who ere concerned with crystals. Full 
references to tho hterature are given, and the collec¬ 
tion of numerical data in the tables would in itself 
make the book v ory useful When this is accompanied 
by a systematic and detadod attempt towards the 
mtorpretation of the results, the value of the book is 
considerably enhanced. Tlie relations with valency 
are particularly emphasised, and m this direction 
tho monograph will appeal to both chemists and 
physicists The book is one which can be recom¬ 
mended os both rich in uiformation and also in 
theoretical discussions which roach mto many 
fields. 


Hydrology and Ground Wat«r; a Practical Text- \ 
Book for the use of Ctml Engvneera, Survey ora. 
Students, and all those who deal vnth the Control of 
Water By J M. Lacey Pp viii4-169 (London. 
The Toclimcal Press, Ltd , 1934 ) 10a. 6ci 
This is tho re-issue of a textbook wluoh was first 
published about eight years ago, and is based on a 
senes of articles which onginally appeared m the 
oolutmis of Engineering It is a conveniently sized 
manual affording a good general survey of the 
subject 111 twelve chapters, which deal m turn with 
sources of water siqiply, measuroment and variations 
of rainfall, evaporation, sod permoabdity, ground 
water and springs, run-off or surface yield, storage, 
floods and wells 

Within its limits, the book provides quite a service 
able guide to those who have to deal with questions 
of water supply and control, but, as it professes 
to cater for tho needs of '‘engineers who are ongagcil 
m Water Works, Irrigation, and Drainage schomee", 
it must bo said that there are several respects 
in which tho mfomiation supjihed on those sub- 
j«>cts 18 somewhat meagre Apart from floods, 
for example, land dramago receives no very con¬ 
spicuous treatment If one were disposed to be 
cajitious, excojition might be taken to the opening 
statement that “tho source ot all water i.' 

rain”, ignormg the existence of snow, had and dew 
as distinct forms of atmospheric moisture It is true 
that snow and had are mentioned on tho succeeding 
page, but only casually and without explanatory' 
comment The fonnation of dew is loft undesenbed, 
and there is no mention of dowponds as a jiossiblc 
(though limited) source of supply The section on 
wells IS jxirhaps the best, as it is the most extensive, 
constituting 40 jier cent of tho volume, with examples 
of calculation of yield, which assume a knowledge 
of the calculus on tho part of the reader The authoi 
illustrates very largely from Indian practice 

B C 

Indian Psychology Perception By Prof Jadunath 
Sinha Pp XVI4-384 (London. Kogan Paul and 
Co , Ltil , 1934 ) 16s. net. 

This very lulerostmg work outlmes and discusses 
the most important topics of Indian psychology with 
special reference to doctrines of perception. As there 
18 scarcely any experimental psychology in India, 
introspection and observation are the basic methods 
displayed This fact, coupled with the synthetic and 
metaphysical oharactenstics qf tho Indian mmd, 
points to tho dependence of psychological doetnnes 
on tho fundamental currents of Indian philosophy 
Yet, observations and doctrmes on spociflcally 
psychological questions are numerous and ongmal 
enough to justify its special treatment Prof Smha 
thus discusses the various aspects of Indian psyoho- 
logy in their proper settmg Subtle analyses of mental 
processes are revealed both in normal and in abnormsd 
psychology The three chapters on illusions, dreams 
and abnormal perception are very striking in this 
respect. Philosophers will welcome Prof Sinha’s 
book 08 an important addition to their library. 
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A Condensation Theory 6f Meteoric.Matter and its Cosmological Significance 
By Prof. Bbrtil Lindblad, Dmwtor of Stockholm Observatory 


I N connexion with a theory on the constitution 
and development of stellar systems, I have 
recently directed attention' to the significance of 
the great difference in temperature between the 
interstellar gas and solid interstellar particles as 
an explanation of the origin and growth of 
meteoric particles If we assume with Sir Arthur 
Eddmgton* a tomperature of 10,000° for the inter¬ 
stellar gas and, on account of the low energy 
density, a temperature of about 3° for solid 
particles, the latter must be assumed to grow by 
the condensation of subhmed matter on their 
surface This conclusion is in accordance with 
the conclusions drawn by I Langmuir* concerning 
the nature of the process of condimsation of metallic 
vapours on solids In the present case, the energy 
of impact of atoms on the surface of the particle 
will be rapidly radiated into space, or perhaps to 
some small extent transformed into sub-atomic 
energy, so that the particle romama cold Wo 
assume that the mterstellar gas actually contains 
all the elements in about the proportions formed 
in the earth’s crust and in the sim, and that the 
apparent predominance of CRloium and sodium is 
duo to the eaay accessibility of very strong spectral 
Imes duo to these elements, namely, the H and K 
Imes and the D Ime For atomic weight 60, the 
temperature 10,000° gives a moan speed of the 
atoms of 2 km per sec , and assuming a density 
of 5 for the sohd particles formed, we readily 
obtain the formula 

m = 10>'(Pt)», 

for the mass m of the particle in grams after the 
time t since the formation of on ‘mfinitesimal’ 
nucleus expressed m years. For the density p of 
the interstellar gas we may adopt Qerasimovic 
and Struve’s* value, lO"** gm per cm • In the 
tune t — 10* years we then get particles of the 
size lO"'* gm , which is the order of magnitude of 
the particles in the obscuring clouds of the Milky 
Way oooording to the recent results derived by 
C Sohal6n‘ from an investigation of the absorption 
effects in the photographic spectrum of early type 
stars in various Milky Way regions and an apphea- 
tion of Mie’s theory of the absorption of light by 
colloidal particles It is remarkable that the 
moan density derived by Sohal6n from the number 
of particles per cubic centimetre agrees well with 
flcrasimovio and Struve’s value for the interstellar 
gas. We may further remark here that the time 
of 10* years agrees with the average order of 
magnitude of the age of meteorites derived by an 
analysis of radioactive material. 


The result obtained for the small interstellar 
particles encourages us to apply our formula to 
the formation of meteoric matenal in somewhat 
denser regions in space as well Before leaving 
the small obscuring particles, we may add, how¬ 
ever, that these particles will mlopt motions 
corresponding to the mean motion of the inter¬ 
stellar gas, which we know follows closely the 
rotation of the stellar stratum around the centn> 
of the stellar system situated in the direction of 
the constellation Sagittarius (The distance to 
the centre is estimated to be 10,000 parsecs, 
or about 30,000 hght-yoars The period of rota¬ 
tion at the position of the sun in the system is 
nearly 2 x 10* years ) The consequence will be 
that the particles will get only small velocities 
relative to the circular motions, and will show a 
strong galactic concentration, presumably much 
stronger than the galactic concentration of the 
interstellar gas itself This result is quite in 
accordance with the empirical data reganling the 
region of obscuration in our stellar system 
For an accumulation of matenal through 
gravitational forces to be possible in the case of an 
angular velocity of rotation corresponding to the 
period of revolution just mentioned, we should 
have a minimum density of about lO"** gm. per 
cm * In lO* years wo got with such a density 
particles of lO"’ gm , which seems to be the 
mimmum moss of observed meteors We assume 
here throughout a tomporaturo of about 10,000° 
for the gas and a temperature near zero (absolute) 
m the case of the particles Even rather large 
changes in the temperature of the gas, however, 
will not affect the order of magnitude of m 

If we assume the sun and the planetary system 
to have evolved from a gaseous nebula, stretching 
at a certain time over the orbits of Neptune and 
Pluto with a reasonable concentration towards the 
central nucleus, wo might estimate the density in 
the outer regions of such a nebula to be something 
Uke 10~“ gm per cm • We should then expect 
particles of 10" gm , that is, one milhon milhon 
tons, to develop in 10* years This is about the 
mass of one of the smallest asteroids We do not 
suggest, however, that bodies of this size will go 
on condensing in this way undisturbed We must 
expect particles of various size to combine occasion¬ 
ally to form still larger formations. On the other 
hand, espeoially in the denser r^ons near the 
central nucleus, the particles will run a great risk 
of being volatilised by violent encounters, and with 
increasing energy-density the temperature of par- 
tiolee wiU be too high to admit condensation 
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Farther, inside Roche’s hinit around the centre no 
formation of large particles is possible Therefore 
there will probably be an optimum region for the 
formation of large bodies in the solar system, and 
we may assume this region to occur around the orbits 
of the giant planets Jupiter and Saturn We may 
mention here the well-known fact that the planet 
Jupiter contributes about 60 per cent of the total 
angular momentum of the solar system 

The objection by H Jeffreys* to the ‘planotesimal 
theory* of Chamberlain and Moulton that the 
planetesimals are likely to volatihse entirely before 
contnbuting essentiaUy to the formation of larger 
bodies of small orbital eccentricities and inchna- 
tions does not apply generally m our case, since 
the condensed particles arc hkoly to possess from 
the beginning only small velocities relative to the 
circular orbits m the piano of rotation of the 
nebulous mass In the extended solar nebula, 
viscosity will have produced at least roughly 
regular conditions, and because the pressure 
gradient is not hkoly to contnbuto much to 
support the gaseous matter agamst gravity, the 
mean motion of the gas, and hence the motion of 
the condensed particles, is likely to follow fairly 
closely the circular motion. I have further shown 
as a general theorem’ that mild encounters leadmg 
to a dissipation of kmetio energy of the particles 
will, in the mean, lead to a concentration of the 
particles towards circular orbits in the plane of 
rotation. Still, owing to the large free suHaoe per 
unit mass of the small particles, a very great 
number of these corpuscles will actually be evapor¬ 
ated by encounters, but some particles which suc¬ 
ceed m growing without senous interruption will 
increase in size by accumulation of smaller particles 
at a rate probably exceeding considerably that of 
our condensation formula given above It appears, 
therefore, that the net result of the condensation 
process will ultimately be a rapid growth of a 
comparatively small number of large bodies We 
of course at once identify these bodies with the 
planets and their satellites 

We may ask, incidentally, if there are m the 
universe typos of objects which m any way 
resemble the primordial solar system as depicted 
above In actual fact, it is not unreasonable to 
assume that certain stars of early type with nebu¬ 
lous envelopes showing the reflect^ oontmuous 
spectra of the stars involved, which are not seldom 
observed in the Milky Way, constitute systems of 
a similar nature , that is, they consist of a stellar 
core mside a thin gaseous envelope which in the 
outer regions passes over mto a meteoric cloud 
When, however, the central nucleus reaches a 
very liigh temperature, there must be a strong 
radiation pressure on particles of a certain size* 
In such a case we should expect not only an out¬ 
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going stream of small particles, for which radia¬ 
tion pressure increases with mcretwmg size, but 
also an incoming stream of larger particles, for 
which the radiation pressure decreases with in¬ 
creasing diameter It is possible, further, that 
larger particles have formed at some tune before 
the nucleus acquired by contraction a very high 
surface temperature Modem evidence* seems 
actually to indicate reflection by fairly large 
particles in the nebulous envelope We may assume 
that the typos of objects in our stellar system which 
show the strongest galactic concentration have 
actually formed in the ‘present phase’ of the 
stellar system, that is, during the time in which 
the stellar system has jHissessed its present mass, 
angular momentum and mvariablo plane The 
muumum amount of time passed m this phase may 
perhaps be set down as 10‘* years This seems to 
be near the upper limit of the ago of the earth’s 
crust If the sun, or rather the solar nebula, 
became diiferontiated out of the mterstellar 
material in the present phase of the system, or 
dunng an earhor phase, seems therefore doubtful 
Returning to the formation of the planets from 
the gaseous and motoonc material of the solar 
nebula, m accordance with the linos of thought 
just outlined, we assume that the earth has been 
formed around a heavy core by accumulation of 
a great number of particles of various sizes. In 
addition to the considerations dealt with earlier, 
we may direct attention to the circumstance that, 
between neighbounng particles formed by con¬ 
densation of atoms of very large mean free path, 
and by accumulation of free particles of larger 
size, there will bo a certam additional pull due 
to their shielding one another with respect to the 
fine atoms or corpuscles falhng in towards their 
surfaces As the accumulation may be thought 
to have been especially rapid at certain stages of 
the process, for example, in encounters with com 
paratively large bodies, the planet may ultimately 
have become heated to such an extent that at 
least the surface layers have been entirely in a 
fluid state, perhaps even mcandesoent A tem¬ 
perature of 2,000° of the radiating surface may 
be upheld, if matbnal of a mean space density 
about 10^ gm. per cm • falls in towards the radi¬ 
ating surface with a mean velocity of 10 km. per 
sec. At a later stage, through loss of heat by 
radiation, simultaneous sohdifioation all over the 
surface has taken place 
The formation of satelhto systems is explained 
on general lines in a way analogous to the theory 
of formation of the planetary system itself. The 
fusion of particles of vanous sizes, leading to the 
formation of a massive planet, will in the first 
stage produce an incandesoent nucleus with an 
extended gaseous atmosphere. The an gular 
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momentum due to the satelhte system and the 
rotation of tho planet taken together correspond 
to the angular momentum of the matter which was 
suflScientiy near a planetary nucleus to be retained 
m its neighbourhood by gravitation, or in the 
course of time has been caught in encounters. 
The direction of rotation should therefore be 
the same, as that of tho system as a whole, and 
thus that of tho planetary orbits , the few 
exceptions to this rule are readily explamed 
as accidental deviations due to local conditions 
(tho Uranus system and the satellite of Neptune) 
or capture m recent times (Jupiter VIII and TX, 
Saturn IX). The strong correlation between tho 
angular momentum of rotation of the planet and tho 
mass of the satellite system is readily understood 
Apparently singular objects like the satelhtes of 
Mars may be understood without making the 
assumption that these bodies have ongmated 
directly out of the mass of the planet. 

The rmgs of Saturn are perhaps beat explained 
directly as small particles formed by condensation 
inside Roche’s hmit for tho planet in question 
The extremely flat formation is explained partly 
by tho condensation of tho particles out of a gaseous 
cloud, which causes tho particles to follow ongmally 
nearly circular motions with low inchnations, but 
mainly by the influence of mild collisions between 
neighbounng particles, as explamed by Jeffreys'* 
and on somewhat different Imes by myself in a 
recent paper". 

The corpuscles of the zodiacal light have 
possibly been formed fairly recently" out of the 
last remnants, perhaps reformed by volatilisa¬ 
tion, of tho nebulous cloud surrounding the sun 

Finally wo must mention the probable statue 


of the meteorites. Their division mto, roughly, 
two widely different kinds, stony and iron 
raoteontes, suggests that they can scarcely be 
considered exclusively as direct condensation 
products We may perhaps get a general explana¬ 
tion of their physical nature, as well as of their 
motions, which obviously differ very much from 
tho circular orbits m the invariable plane of the 
solar system, by assummg that they are, generally 
speaking, remnants of larger bodies, shattered by 
violent encounters in the manner which has been 
considered above Like tho planets, these larger 
bodies have therefore formed to a great extent by 
accumulation of smaller particles Wo can then 
assume, in conformity with tho views put forward 
by geophysicists", that a cortam sedimentation 
of tho various minerals has taken place at a fairly 
high temperature in the bodies in question before 
their disruption Those meteorites which did not 
originally belong to our system have probably 
emanated from analogous systems m other regions 
of tho Milky Way, formmg showers of particles 
traversmg the voids of interstellar space much like 
the stars themselves In regard to their ongm 
they are, according to our pomt of view, largely 
a sort of by-product in the process of formation 
of planetary systems 
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Deep Diving and Under-Water Rescue 


OIR ROBERT DAVIS delivered the Thomas 
^ Gray Memorial Lectures for 1934 of tho Royal 
Society of Arts, and spoke on deep diving and 
under-water rescue The lectures have now been 
jiublished, they form a valuable study of 
the development of apparatus and technique, 
admirably illustrated and lightened by comments 
and anecdotes ansing out of the author’s lifelong 
experience of the subject 

Divers have always wanted to get a little deeper, 
)ut the particular obstacle to be overcome has 
varied in successive generations. At first it was 
he matter of air supply, when the eighteenth 
entury mventor and Ids victims "discovered by 
litter experience that the leathern bellows, which 
vorked so admirably when blowing an organ or 
'uuth’s forge, were qmte incapable of foromg air 
lown to a diver” working at more than two or 


three feet deep Later, when tho mtroduotion of 
metal air pumps enabled a supply to bo delivered 
at high pressure, came the mysterious, onpphng, 
‘diver’s palsy’ which we now call compressed air 
illness Later still, when physiologists had eluci¬ 
dated tho cause of this trouble and devised methods 
of slow decompression to avert it, came tho 
eoononuo difficulty that at depths of thirty fathoms 
and upwards, so much of the diver’s time under 
water had to be used in decompression that only 
a fraction remamed aveulable for useful and paymg 
work Now the invention of the Davis Submeiged 
Decompression Chamber (sec Natubk, August 29, 
1931) has eased this situation and made salvage 
work in the rubber dress a practical procedure up to 
300 feet depth; and there for the moment we rest. 

The deep diver of to-day receives a measured 
supply of clean air from steam compressors An 
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injector circulates the air from his helmet through 
an absorbent which removes carbon dioxide a« 
fast as his breathing produces it He is m constant 
telephonic communication with the organisation in 
the salvage ship above, which not only controls his 
decompression but also, through the agency of such 
devices 6is grabs and pneumatic tools, takes over 
an increasing share of the manual work tn bo 
done on the bottom Expensive plant, once st.arted, 
should run continuously, hence a succession of 
fresh divers is required who have to subordinate 
their procedure to the common plan of the team 
The lamoiis divers of the past, some of whose 
feats Sir Robert described, workixl almost single- 
handed m far greater danger and discomfort, only 
the fittest mentally and physically could attempt 
the deeper work and these few acquired out¬ 
standing skill and experience It may bi- that we 
shall not see their like agam 

More than fifty years ago one of these men, 
Alexander Lambert, struggled through 1,000 feet 
of the wrecked and flooded Severn tunnel m 
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oomplete darkness to close an iron door and 
enable the water to bo pumped out As it was 
impossible to drag such a great length of air pipe 
be^nd him, ho used H A Fleuss’s newly invented 
self-contained divmg-dress, putting it on for the 
first time that day This was the prototype of the 
now familiar type of breathing apparatus in which 
carbon dioxide is removed from the expired air 
by passing it over caustic alkali, and the oxygen 
oonaumeil by the user is replaced from a high 
pressure cylinder This system is m use in mine 
rescue and fire brigade smoko helmet apparatus 
all over the world to-day, but has porliaps been 
carried to the highest point of development and 
portability in the compact Davis Submanne 
Escape Apparatus, which now provides each 
member of the crow of all British (and many 
foreign) submarines with the means of breathing 
in suffocating gases or under water until the 
escape hatches can be opened, when it will waft 
him gently to the surfaei' and support him there 
until help amves 
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The Future of Tropical Australia 
By Dr L Dudi>ky Stamp 


F or more than a century the British Govern¬ 
ment, the colony of South Australia, and the 
Austrahan Commonwealth have attimipted to 
develop the half million square miles contained 
within the Northern Territory More than 
£17,000,000 has been exjx'nded in the effort, yet 
to-day the entire population consists of some 3,000 
whites, 8(X) yellow persons, 900 half-castes and 
probably 20,0(X) abonginals The minmg and 
cattle industnes, once promising, have declined. 
The same state of afi'airs is found m the tropical 
parts of Western Australia, where the total non- 
abonginal population is less than 2,000 It is 
only on the patches of richer soil along the coast 
of Queensland that the population of tropical 
Austraha is relatively flourishing and increasing. 

A few years ago, Prof Griffith Taylor* was 
almost alone in declaring that only three per cent 
of tropical Australia—entirely in the coastal belt 
of Queensland with its well-distributed rainfall— 
was smtabh' for tropical agnculture and con¬ 
sequent close settlement His views are gradually 
becommg generally accepted, but there is still a 
wide divergence of opinion on the reasons for the 
lack of settlement Sir James Barrett in a recent 
article* says, “It is generally assumed that there 
IS a medical, or rather physiological, reason for 
failure to settle parts of tropical Austraha So 
far as investigation goes there is nothing of the 
hind. The failure to settle some ports of tropical 
Austraha and the successful settlement of other 


portions of the tropics is solely economic ” In 
his consideration, ho nghtly divides tropical 
Australia into four regions (1) the coastal dis- 
tricts of Queensland with good soil and abundant 
rainfall, (2) the western portion of Queensland 
suitable for grazing , (3) the Northern Territory 
and (4) the northern portion of Western Austraha 
similar in character to (3) Ho shows that in the 
last ten years the annual increase of population in 
tropical Queensland has been 2 per cent per 
annum, against 1'6 per cent for non-tropical 
Austraha He finds that birthrate, infantile and 
general death rates in tropical Queensland com¬ 
pare favourably with those of many non-tropioal 
countries, arc better than those of metropohtan 
non-tropioal Austraha and are little if at all 
inferior to those of Austraha as a whole 

It IS, as Sir James argues, unfair to consider the 
vital statistics for regions (3) and (4) because of 
the small size of the sample Economio nationalism 
and State soeiahsm are blamed for preventing more 
rapid development of tropical Austraha—“it is 
certain that it is not the effect of the climate on 
Anglo-Saxons” On the other hand, R. W. 
Cilento, director of Australian tropical hygiene, 
oonsiders that the Commonwealth is evolving a 
new type of person—the North Queenslander— 
who “moves slowly and conserves his muscular 
heat-produomg energy m every possible way”*, 
thus agreemg with results of experiments oarried 
out by Amenoan physiologists recently*. The 
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vital statistics quoted by Sir James Barrett prove 
the efficient work of the medical services rather 
than the absence of chmatic influence on life and 
habits 

In a thoughtful and ■well-documented study*, 
A Grenfell Price, of the University of Adelaide, 
has reviewed the attempts to settle and establish 
^lg^cultural or other industnes in the Northern 
Territory The thorough work of tlus geographer 
has bp('n recognised by the award to him of the 
Commandorship of the Order of St Michael and 
St George and the doctorate of the University of 
Adelaide in 1033 He has summarised his views 
on the major problem in a paper entitled “Pioneer 
Reactions to a Poor Tropical Environment”*, and 
concludes that “there is little hope for anythmg 
more than a sparse pastoral population in the 
greater part of the Australian tropics and that this 
population will show strong reactions to a poor 
and difficult tropical environment There is, 
however, some possibility that Australians may 
permanently establish close settlement by white 
agriculturists in small and favourable areas, parti¬ 
cularly on the east coast of Queensland” 

Dr Isaiah Bowman’ suggests that, so far as the 
Northern Territory is c-oncomed, it would bo better 
to ‘ ‘give up this painful experiment on an incorrigible 
frontier and let the land revert to wilderness” 


If the land has now been properly assessed, the 
real danger of ‘an empty north’ to the ‘White 
Australia’ policy disappears Sir James Barrett 
points out the accessibility of the Northern Terri¬ 
tory from densely peopled areas, such as Java, and 
argues that had conditions been suitable it would 
long ago have been colonised by Malays or 
Javanese On the other hand, there was not, 
perhaps, sufficient economic pressure to necessitate 
the inhabitants of the East Indies seeking settle¬ 
ment in lands less attractive The position to-day 
IS somewhat dififerent 'rhere is a close correlation 
between chmatic and soil conditions in the region 
around Darwin and in some of the poorer parts of 
penmsular India Will the future alter the value 
of tropical Austraha in the eyes of overcrowded 
India ? Darwin is clearly destined to remain on 
a major world aerial route, and in this connexion 
at least the Northern Territory cannot remain 
entirely empty 


' 8«e tntxr alta, ‘ Aiiitralla, I’liyaioRraplilc and EcoiiodiIl", Oxfurd 
Third edition, 1021, p|> 202-1 

•"Tropical AuKtralla", Au*t Quart, No 21, 64-72, March 1014 
•Quoted hy A U Trice, Amer Oeng Rev, 28, 371, July 1933 
•1) II nUl and other*, "Ph>»lcal IVrfiinnancc In Relation to 
External Ti miMTaturc*" Fatigue Laboratory, Harvard University, 
1931 

* "The nutory and Problems of the Northern Territory, Australia”. 


Obituary 


Sib Alfred Ewinu, k o b , f r s 

AMES ALFRED EWING, like many Scots who 
have become distinguished in tlie fields of 
literature and science, was a son of the manse Ho 
was born on March 27, 1866, in Dundee, where his 
father was a munster of what was then called the 
‘Free Church of Scotland’, his father havmg ‘come 
out’ in the Disruption of 1843 In the autobio 
graphical section of "An Engineer’s Outlook”, Sir 
Alfred described his fatlier as a man who, with a 
superb physKjue, never missed a day’s duty through 
illness, or shirked one for any reason, the same 
words might bo applied to Sir Alfred himself Ho 
seems to have owed much of his early education to 
his mother As he so happily phrased it, “She gave 
us much of what other boys got at school, and did 
It m a way that made us associate a love of learmng 
with our love of her”. 

From Dimdee High School, Ewing proceeded m the 
early ’70’8 to the Umvorsity of Edmburgh, the first 
holder of an engmeermg scholarship m the gift of 
Dimdoe High School, and his career os a student 
was pfoplietio of the distinction ho was to acquire 
ui later hfo—the leoords of the Engmeermg Depart¬ 
ment show that durmg the session 1871-72 the 
pruieman m the class of engmeermg was James 
Alfred Ewmg. It was his good fortune to be a student 
during the tune when Tait and Floemmg Jenkin 


were at the zomtb of their powers, and uniloubtoclly 
Ewing owed mueli of his zest for ri'scarch to the 
inspiring influence of these two teacherf Tlirough 
Jenkin he was brought into contact with Sir William 
Thomson (altorwarils Lord Kelvin), and ho took an 
active share in the early dovolopmcmt of submaniie 
telegraph cables, making in connexion with this work 
tliroe cable-laying voyages to Brazil and the River 
Plate 

In 1878, on the nomination of Fleemmg Jonkm, 
Ewing wont to Japan as professor of mechanical 
engineering in the University of Tokyo, and there 
spent what ho termed “live educative years”. In 
the latter part of tlus sorvico one of his duties was 
to undortuke teoolung m physics, and ho there began 
his classical experunonts on magnetism 

It was while m Tokyo that Ewing married his 
first wife, Miss Washington, a groat-groat-grand-niece 
of the first president of the American Republic 
He hod two children, born m Japan, by Ins lirst 
■wife, who reached mature years before their mother’s 
death In 1911, shortly before ho was appomted to 
the principalship of the University of Edmburgh, 
he married eis his second wife a daughter of the 
late Prof John Hopkmson, a past-president of the 
Institution of Electrical Engineers, by whom he had 
a son. 

After five years service in Japaq, Ewing decided 
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to ret»im homo, altliough tho Japanese authorities 
were anxious to retain his services for another two 
years Ho had been offered, however, the professor¬ 
ship of enginwrinK in University College, Dundee, 
and there ho hiul seven years of further experience 
in teaching and n'searcli 

In 1890 Kwing was appointed to tlie chair of 
nuH-hanism and applied niwhanics in tho University 
of Cambridge as successor to James Stuart. Tho last 
years of Stuart’s occupancy of tho chair had not 
been happy ones, as Ins attention had been largely 
diverted from engineering to politics and joiimahsm, 
and the University was disiiichneil to continue tho 
engineering department, if that were possible, 
fortuniih'Iy, a wis(>r decision was taken By the 
generosity of donors, Ewing soon acquired a labora¬ 
tory, where resean’h work coilkl ho carrieil on and 
ordinary laboratory matriiction given The hcIhmiI 
tloiirisheil, the number of students increased rapidly, 
and, in 1899, a genennis gift in memory of Prof 
John Hojikmson tniin liis widow and children pro- 
yidcd the funds for a much necdwl enlargement of 
tho laboratory buildings By 190.1, when Ewing 
severed his connexion with tho Univorsity of Cam¬ 
bridge, the Engineermg School was one of tho largest 
in tho country, and its output of research testified 
to Ewmg’s great influence ujKin those working with 
him 

In 1903, the Admiralty was about to introduce 
what was known as tho New Scheme of Naval 
Education After an interview with Lord Selborne 
and Sir John Fisher, Ewing was offered tho post of 
Director of Naval Education on very generous terms 
This opened up for him an entirely now sphi'ro of 
work It meant that he hod for tho time being to 
atiandon his researches and to drop las professional 
practice That this new scheme became a complete 
success was largely duo to Ewing’s extraordinary 
gift for administrative work, as there was 
opposition to some of the changes which hod to bo 
introduced 

When the War broke out m 1914, Ewing was still 
Director of Naval Education, but almost at once ho 
was asked to undertake an entirely new and onerous 
duty, namely, tho problem of doalmg with enemy 
cipher This led to tho creation of a department 
which came to be known as “Room 40”. The work 
corned out m Room 40 was strictly secret, and no 
section of our dofonco work was more unknown to 
the general public and to the enemy The secrets 
of Room 40 have never been divulged, though 
Ewmg himself removed the veil slightly m a lecture 
he gave before tho Edinburgh Philosophical Institu¬ 
tion m 1927 Prior to this, tho late Lord Balfour, 
then Chancellor of the University of Edmburgh, 
disclosed the fact that Ewmg had boon tho head 
of the organisation m Room 40 

It was while carrymg on this work that Ewmg 
wcw invited in 1916 to fill tho dual office of pnncipal 
and vioo-chanoellor of the University of Edinburgh. 
He was somewhat averse to undertakmg this fresh 
burden, but was persuaded by the late Lord Balfour 
to accept office, while still contmumg his work at 
Room 40, and it was not until May 1917, when he 


handed over the control to Admiral Sir Reginald 
Hall, that ho was able to devote himself unreservedly 
to his University duties. 

When ho accepted office at Edinburgh, Ewmg was 
sixty-two years of ago, and it is a stnkmg testimony 
to his oxlraorihnary capacity for work and to his 
bodily vigour that, starting at that late ago in an 
entirely new sphere of work, ho was able m tho 
twelve years of his principalship to accomplish such 
groat and far-reaching changes m the development 
of the various departments of University life Ho 
realised that tho War liad brouglit many new 
problems in odiii atioii and mdustry, and that tho 
great iiniversitios would have to play a very important 
part in the necessary solving of these problems. 
Rapid ilevelopmonts in specialised study made it 
essential to found new chairs and lectureships, and 
diinrig hts term of office at Edinburgh no less than 
thirteen now chairs were establishixl—six m the 
Faculty of Arts, four m the Faculty of Medicmo, 
and three m the Faculty of Scionco— besides a number 
of lectureships in now subjects or m some of the older 
subjects where tho teacliuig had to bo extended A 
new degree in commerce was established , and tho 
degree of Ph D was mstitutod in the hope of en¬ 
couraging post graduate work and research The 
mcroase in the number of the teaching staff mvolvixl 
as a corollary an extensive scheme of new binidmgs 
It was impossible to find a site for the necessary 
new buildings in the immediate vicinity of tho Old 
College, and Ewing decided to recommend tho 
purchase of a large area of ground alniut a mile and 
a half south of the Old College, where during his 
principalship independent blocks were erected for 
chemistry, zoology and animal genetics , while plans 
were prepared and finances provided for new blocks 
for geology and engineermg, built, however, after 
he had retired These blocks of buildings, known 
as Kmg’s Buildmgs, will remam as a permanent 
memorial to Ewing's term of office as principal of 
the University of Edmburgh 

Needless to say, such an extensive increase m the 
number of teaching staff and the erection of these 
buildmgs mvolved very heavy expenditure Fortu¬ 
nately, Sir Alfred had a very persuasive tongue, and 
he was able to secure handsome gifts from private 
benefactors and public trusts, runmng mto a total 
of more than three-quarters of a mdhon sterhng, 
and was thus able to carry through his improvement 
schemes without It^ng any serious burden upon 
general University finances. 

Durmg his twelve years of office, crowded as they 
were with admmistrative and social duties, Ewmg 
was still able to find time to carry on research work, 
which had been his chief pleasure and object in life. 
He was an active member of many of the special 
committees of the Department of Scientific and In¬ 
dustrial Researoh, being chairman of the Bndge 
Stress Researoh Ckimmittee, which issued a valuable 
report m 1928 The necessary expieriments on rail¬ 
way bridges throughout the country had to be earned 
out usually durmg week-ends, week-ends which an 
ordmory man at Ewing’s age would have given 
over to rest and reoteation, especially after he hod 
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epont the previous five days in strenuous University 
work Ho was also chairman of the Timber 
Meohanios Committee, and so recently as July 1934 
that Committee issued a report, largely the work of 
Ewuig himself. There can bo little doubt that 
Ewmg habitually overworked himself during the 
last throe or four years of his life—work was his 
passion, especially research work, and it was to 
research work that ho devoted his mam oncrgios 
during his last years 

It is interesting to remember that, as Ewing began 
his university career and his life’s work more than 
sixty years ago m the onginoormg class-room of the 
University of Edinburgh, so lie mode his last public 
appearance m the lecture room of the engineering 
department only last October, when he delivered 
an aildress entitled “For Better or Worse” to the 
members of the Associated Science Societies of the 
University How much he was beloved by the 
students of the University was attested by the fact 
that he was known to them by tho affectionate iii<-k- 
name of “AIfy”, and, at tho conclusion of his last 
address, after the formal vote of thanks had bcs'ii 
proposed and carried, tlie student aiulience rose to 
its feet and gave, as only students can, three rousing 
cheers for “Alfy”. 

Ewing’s last years were largely occupied by the 
thought that man's ethical development had not 
kept pace with the advance of science, that science 
and engineering )ia<i placed m the hands of mankind 
tiMils which man hail not yet learned to use wisely 
This formed the main theme of Ins remarkable 
presidential address to the British Association for 
the Advancement of Science at York m 1932 In 
“An Engineer’s Outlook”, pubbslied two years ago, 
one of the reprmted lectures was the Hibbert Lecture, 
delivered at the University of Cambridge m February 
1933, on “Science and some Modem Problems” 
This lecture summed up Ewing’s creed , after sixty 
years of active life in the service of education and 
science, he could find no better principle to urge on 
his listeners than the old gospel of goodwill— 
"Thou shalt love thy neighbour”—this, he said, is not 
a mere general injunction, it is an individual message 

Ewmg was the recipient of many honours. He held 
honorary degrees of the Universities of Oxford, 
Cambridge, Durham suid St. Andrews He was 
elected a fellow of tho Royal Society m 1887, and in 
1896 received a Royal Medal for his researches on 
magnetism. Ho was elected an honorary member of 
the Institution of Civil Engmeers in 1929, and of tho 
Institution of Mechanical Engmeers m 1932. Ho was 
made a Companion of tho Bath in 1907, and Kmght 
Commander of the some order m 1911. He wm tho 
author of many papers on scientifio subjects, pub- 
hshed m the Transacitona of the Royal Society and 
other scientific societies His textbooks inoludo 
“Magnetic Induction m Iron and Other Metals”; 
“The Steam Engme and Other Heat Engmes”, of 
which many editions have been issued, and which 
has been translated mto memy languages ; “The 
Meohamoal Production of Cold”, "Thermodynamios 
for Engineers” and “The Strong^ of Materials”. 

T. Hudson Bbabn. 


Sir Alfred Ewing and hw Cambridge Chair 
The Jacksonian professorship of natural and 
experimental philosophy at Cambridge is an old 
foundation datmg from 1783 It was the duty of 
tho professor to give experimental lectures on 
“Natural Expeninontal Philosophy and Chymistry”, 
and the chair hail been held by a succession of 
distinguished men In 1876 it was vacant through 
tho death of Prof Willis, who had been its ocoupant 
for nearly forty years His prcilccessors hod been 
chemists 

By 1876 it was nsiognisefl that the study of the 
natural sciences deserved fuller encouragement 
Maxwell, a few years previously, had been appointed 
to tho chair of physics Foster was lecturing as 
a Trinity pr.elector, Frank Balfour was beginning 
his work on comparative anatomy, and Liveing wivs 
teaching chemistry to an over increasing number of 
students It was clear that he needed help , the 
Jacksonian professorship again btx-amo a chemical 
chair and Dewar was invited to fill it 

At the same time, it was felt, that mechanism 
and applied mechanics should still have a place in 
the ITniversity course , there was a man m Cam- 
hriilge who could carry on some part at least of 
Willis’s work, and so a professorship of meehanism 
and applied mechanics, to “terminate witli the tenure 
of office of tho professor first elis-ted” unless tho 
University slioiikl determme otherwise, was estab¬ 
lished, and .Tames Stuart became professor Tliere 
were some, Coiitts Trotter for example, who, even 
then, sixty years ago, realised that tho scientific 
study of ongint'eruig was a fitting subject for in¬ 
clusion in the scheme of an ancient university It 
was a long step from this appointment to a professor¬ 
ship of engineermg It was to be tho duty of the 
professor to lecture on tho principles of mechanism , 
tho theory of structures, the theory' of machines 
including the steam engine and other prime movers 
There was an ordinary degree lu mechanism and 
applied science, for which students were advised to 
read parts of Weale’s Rudimentary Series, Balfour 
Stewart’s “Heat”, Bird and Brooke’s “Elements of 
Natural Philosophy”, and Oanot’s “Physics”. There 
was no laboratory, no provision for experimental 
work. But tho professor started his work He raised 
funds for a certain amount of apparatus, some tools 
and workshop appliances, which ultimately were 
taken over by tho University. A shetl was erected 
to hold those, and by slow degrees the work grew 
Some ten years later (1886-87), there was much 
controversy us to the place workshops should hold 
m' a Boheme for an honours degree m engmeenng 
then under discussion. A syndicate appointed to 
mvestigate among other things the “whole question 
of the workshops” was granted, m 1890, “further 
powers to enquire whether it be desirable to develop 
further the Engineermg School m the University on 
the Imes suggested” in a memorandum it had issued, 
and as a result, on November 10, 1892, the Mechanical 
Soienoee Tripos was estabhshod The Tnpos was to 
be m two piurts covermg the usual subjects of exam¬ 
ination for an honours degree m engineering, together 
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with—an addition of 189S—a pajwr of oaaaya having 
“reference to the hindamental principlee, history, 
philosophy or applications of tho Mechanical 
Sciences" 

Meanwhile, Prof Stuart had resigned and, to 
quote tho “University Calendar”, m "1890 J. A 
Kwing, B So Edinb ” had boon appointed professor 
Ho oamo, personally unknown to us, but with a 
distinguisheil taronr as a teaclier at Tokyo and 
Diindoo, a pupil of Ixird Kelvin, the author of jiapors 
on magnetism of outstanding merit In 1881 ho had 
describixl tho offocts which follow the aiiplication of 
a cyclical process of magnetisation to iron and other 
material, that tendency of the magnetisation to lag 
behind tho application of tho magnetising force, to 
which ho gave tho name of hysteresis, and in 1885 
had contributed a striking paper to tho Royal Society 
entitled “Experimental Researches in Magnetism” 

Ewmg established himself at once as a persona 
grata to tho Unneraity, a colleague, soon to bo our 
loader, whom some of us who had been active m 
urging that engineering should receive full recognition 
from tho University welcomed whole hoarteilly 
among our ranks To his wise judgment anil sane 
advice are duo tho general acceptance of tho scheme 
of education proposed Tho di'bt duo to him by tho 
University may perhaps bo measured by the siiccoss 
of that scheme which, aided by his staff. Peace and 
Dalby and Lamb, he developed for tho next thirteen 

A oonunittee was act iqi in Oambridgo to obtain 
funds for the estabhshment of an adequate laboratory 
for the teaching ot engineering m the University 
Sir J J 'rhomson. Prof Newall, Sir Napier Shaw 
and mj'solf are the sole survivors Ewing was tho 
treasurer Wo had the help of a largo and ilistin 
guished general committee which contaitied tho names 
ot all tho great engineers of tho day We stated that 
£20,000 would ho required for the comjiloto design, 
but that much could bo done for £4,000 or £5,000, 
and with tho money so raised tho Engineering 
Isiliorutory made its start What it has now become 
engineers are well aware 

Tho first Tripos oxaniination was hold in 1896, 
Ewmg, Osborne Roynohls, and Sliaw wore tho 
examuiers , sovon candidates passod, of whom throe 
were placed in tho first < lass Now tho Engineering 
Tripos list IS among the largest m tho University 

Since those days, Sir Alfred has done more great 
work for his country In Cambridge ho will ever bo 
remomtieroil as tho founder of tho Engineering 
School, tho man who taught the University what 
science, so long at home there, might do for industry 
and how that task might be acluoved 

R T OlAZEBHOOK 


Sir Alfred Ewing and Naval Education 
The connexion of Sir Alfred Ewing with naval 
education came about through the decision of 
tho Admiralty, in 1002, to carry out a root and 
branch rofonn of the training of officers and men 
m all sections of tho Navy The rofonn was long 
overdue, for even up to 1901, junior officers spent 
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a part of their time m leammg to manoeuvre ships 
under sad, although for all practical purposes sails 
in warships had been obsolete for thirty years Then, 
too, there was the urgent problem of the staffing of 
the engine rooms of the steadily increasing fleet, a 
problem rendered difficult by the failure of sucoeesivo 
Boards of Admiralty to adjust tho status of naval 
engineers m accordance with their responsibilities. 

Though at tho beginning of tho century, naval 
training was discussed in many quarters, the credit 
for tho ro-organisation of naval oducation m 1903 
to meet modern requirements belongs m tho first 
place to Lord Kisher (then Admiral Sir John Fisher), 
who had recently become First Sea Ixird The first 
step in tho reform was tho publication in December 
1002, over the signature of l^nl Selbomo, of tho 
famous “Memorandum dealing with the Entry, 
Training and Employment of Officers and Men of the 
Royal Navy and of tho Royal Marinos” That 
memorandum stated that “In the old days it sufficed 
if a naval officer wore a seaman , now ho must bo 
a seaman, a gunner, a soldier, an engineer, and a 
man of science as well” , and that “the three 
branches of the Service winch are essential to the 
fighting efficiency of the Fleet—tho Executive, the 
Engineer and tho Marine” were to bo recruited by 
one system and all officers were to bo trained alike 
lip to a certain age 

These wore ideas entirely new to tho Service and 
to carry them into off(M?t it was obvious that the 
Admiralty would n>qiiire a man of outstanding reputa¬ 
tion Tlieir choice tell on Sir Alfred Ewmg, wlio m 
the preface to his book, “An Engineer’s Outlook”, 
tolls of hiH first visit to tho Aibniralty, when he met 
Lord FiHh<>r, “that volcanic jiersonality whom, later, 
I was to see often m quiescence and m eruption, 
and to learn something of his greatness”. This visit 
lod to Lonl Solborno effermg Sir Alfred the appomt- 
merit of Director of Naval Education. 

To a civilian, tho tusk iSir Alfred undertook inigiit 
well have appeared a complex one, for in tho course 
of a few months he found himself responsible for tho 
training given m the Royal Naval College, Greenwich, 
H M S Britannia, tho new Royal Naval College at 
Osborne, the Royal Naval Engmoenng College at 
Koyham, tho Dockyard Schools at Portsmouth, 
Chatham and Devonjiort, various training establish¬ 
ments for seamen, stokers and artificers, together 
with the supervision of the work of some eighty 
naval mstructora of university standmg, many of 
whom wore serving on distant stations. Tho Selborne- 
Fisher scheme naturally cut across many traditions 
and found not a few critics , while from the members 
of tho Board of Admiralty Sir Alfred received every 
assistance, among those below them he was sometimes 
conscious of OToss-curronts 

From the begmiiing it was realised that the new 
system of training would have to be modified m 
the light of experience, and many changes have been 
made It may, however, safely be said that naval 
education to-day owes more to tho work done by 
Sir Alfroil Ewmg between 1903 and the War than 
to any other smgle individual. 


Edoab C. Smith, 



January 26, 1935 NATURE 


News and Views 


Mr. Lloyd George’s Plans for National Development 

Mb Lloyd Geouoe, outUiung at Bangor on 
January 17 his proposals for national dovolopmont, 
said that the supremo paradox of our generation is 
that millions of people are living in poverty and 
despair, not because of scarcity but because of over¬ 
abundance Foremost among the problems of to-day 
and to-morrow is the question of securing peace 
among the nations, since whatever economic and 
social system is built up, unless it is based on peace, 
it will bo founded on a quicksand. Next there are 
the obstacles to world trade, commerce and sliipping 
which liavo multiphixl enormously in the last few 
years We are to day confronted with a twofold 
problem, first of tomjsirary unemployment due to ab¬ 
normal conditions, and secondly of jH^rmanent unem¬ 
ployment which cannot bo absorbed under the existing 
system Our aim should be to find work for the 
workloss instead of providing doles, and where private 
enterprise has been proved to bo palpably unable 
during the present emergency to solve our national 
difficulties, the administrative and financial resources 
of the nation as a wliole should be maile responsible 
for sottmg on foot and supporting thoso develop¬ 
ments in town and country which would bring our 
unutilised labour, our idle capital and our undeveloped 
resources into fruitful activity. Something on these 
lines has boon attempted here and there—m housing, 
mods and other public works—but whore it has been 
done, it has been done sporadically and inadequately 

Mb Lloyd Gborob’s mam proposal is that a 
permanent body should be set up for the purpose of 
thinking out and preparing schemes of reconstnietion 
which would provide useful and necessary work 
The functions of this Development Council would bo 
to take a survey of the industrial, agricultiiial and 
financial resources and potentiahtios of Great Britain, 
to prepare and approve plane for industrial orgauiea- 
tion, land development and the like , and to concede 
the application of the national credit with the view 
of properly financing the programmes it decides to 
carry out. Its duties would inoludo the jiiittmg 
forward of recommendations to enable any imjKirtant 
branch of industry, such as coal, cotton, iron and 
steel, shipping or agriculture, to ro-oiganiso itself, 
where the authonty and the financial credit of liio 
State may bo needed to ensure proper measures being 
taken Further scofie for its activities would bo found 
m meeting the lamentable deficiency of decent houses, 
in road improvements , m the development of rail 
ways and canals , in the development of telephones, 
electricity and water supply and m land settlement. 
Mr Lloyd George also advocates a fundamental 
change in the constitution of the Cabinet In an 
emergency like this, the Cabmet should consist of a 
small body—not more than five—of the ablest men 
available and not of about twenty men immersed in 
the detailed odmmistration of gigantic departments 
of State. 


General G. Femi (1868-1933) 

This great and suigularly attractive man died so 
long ago os February 16, 1032, but wo did not 
succeed in obtainmg an obituary notice of him 
Many of our readers who knew him or his work will 
therefore be mtorosted to learn of a senes of eulogies 
and accounts of hia life {Bulletin de la SociiU 
d'Encouragement pour VIndustnc Natumale, 133, Oct 
1934, pp 633-664) They include a funeral oration 
broadcMt from Pans on the day of his death by 
Lieut -Col 1’ Brenot, a discourse given at his 
funeral two days later by M R Bourgeois, president 
of the Pans Academy of Sciences , a lecture on 
March 10, 1932, to an association of Engmoers’ 
regiments, by Lieut -Col P Brenot; discourses by 
General Pernor and M PainIov6 (then Air Minister) at 
the inauguration of the plaques bearing the title of 
the newly-namotl Avenue du G6n6ral-FBm(5, at the 
Champ du Mars, October 10, 1932 , a discourse of 
November 16, 1933, by M Emilo Picard, at the 
inauguration of a monument to (Joneral Forri6, near 
the radio-tolegraphic station at the Champ du Mars ; 
a discourse by M Ren6 Mesny, November 17, 1933, 
at the Academy of the Marino, and discourses by 
MM J. Paraf and do Valhrouze, at the mauguration 
of a memorial medallion at I’fioolo sup6rieure 
<l’filectncit6, Malakoff (Seine), wJiero General Ferri6 
for many years gave and directed instruction in radio- 
telography 

Born m Savoy in 1808, Ferri6 entered I’fioole 
Poly technique in 1887 and waa sub-lioutenant m the 
‘Engmeors’ in 1889, specialising m telegraphy m 
1893 His introduction to rodio-telography came in 
1898, when he studied the Hertzian waves after the 
publication of Marconi’s first experiments In 1899 
he assisted m Marconi’s famous oxpeuments in radio- 
communication between Fol kestone and Boulogn e, and 
shortly afterwards was apjKiintod by the Mmister of 
War to develop the military apjihcations of this new 
mode of communication For many years ho carried 
out this task with very little material or financial 
support, and battled magnificently against official 
mertia and incredulity Gradually his ability, his 
faith, his energy, his initiative, his organising power, 
his devotion, led to successes winch gamed for him 
growing recognition and support. Ho built up a 
military radio orgaiiisation, first tested in the Morocco 
campaign of 1908, m which he took part, and 
enqrmously and most effectively expanded during 
the War of 1914-18, In 1903 Ferri6 instituttHi the 
radio station at the Eiffel 'Tower, whence, laue', in 
conjunction with the Paris Observatory, he trans- 
mitted the time signals which have played so im¬ 
portant a part m subsequent progress in time and 
longitude determmation. After the War, Ferri6 took 
a most honoured place in mtomational scientific 
woric, bemg president of the International Cora- 
mission of Longitudes by Radio-Telegraphy, and 
of the International Union for Scientific Radio- 
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Telegraphy. He was honoured in very numerous ways 
by scientifio bodies in France and m other coiintnos. 
In 1030, by a sjiocial law, he was made General for 
life, a signal testimony to the place he had attained 
in the esteem of hia country Not only was ho 
respected and admireil for his ability and power, but 
also all who knew him loved him for his courtesy 
and his goodness of heart 

Bequest for Bacteriology at Edinburgh 

Mbs C'amekon, widow of Lieut Col Iaiwis 
Cameron, Imhan Medical Service, who died at St 
Heller, Jersey, in 19.30. bequoathed all her estate 
and eftwU to the University of Edinburgh and 
directed that the fund, to be known as ‘The Lewis 
Cameron Fund’, should bo utilised in ostahlishing a 
yearly prize f *he best paper on bacteriology or 
on the diagnoHiH of disi'aso by students of the Uni¬ 
versity The estate amountiMl to £103,771 This 
amount was regardeil by the University as out of 
proportion to tlio jiurposo of the bequest The 
University gave an undertaking to Mrs Cameron’s 
executors that they would make application to the 
Court of Session for a scheme for the regulation of 
the purfioses affeotuig the estate, anil on January 14 
the Court approvoil tlie administration of the fund 
as follows £3,000 for the establishment of two 
yearly ‘Lewis Cameron’ prizes of £50 each, one open 
to undergraduate students and the other to post¬ 
graduate 'rtiidonts of the University for the best 
papers on subjects related to bacteriology or to the 
diagnosis of diseases , £15.000 for tho enilowment 
of a Tjowih Cameron’ teaching fellowship in bacterio¬ 
logy , £15,000 to stabilise by endowment ono of the 
existing lectureships m bacteriology, £10,000 to 

form a ‘Lewis Cameron’ resoarch fund, and £10,000 
for a ‘Lewis Cameron’ library fund to provide books 
relatmg to bacteriology and the diagnosis of disease 
The roinuuidor of tho estate, about £50,000, is to 
bo sot aside os the nucleus of a building fund for 
jirov iding additional aocomrniKlatiori and equipment 
in tlio University for teachmg of tho sciences bearing 
on the diagnosis of disease and for research in those 
sciciicos. It IS hoped that allocution of this sum 
for buildings may enable tho University to obtain 
assistance from other sources, and so make possible 
an extension of tho inodical buddings and of thoir 
i>quipment necessary to maintain tho reputation of 
tho University as a centre of mwlical cilui-ation and 
research. 

Exhibition of Primitive and Chinese Art 

Two exhibitions of objects of art are being 
arranged for this year, which will be of no little 
scientihc, as well as lesthetic. interest Of these, 
the first will illustrate tho art of primitive peoples. 
This exhibition will take place m May next and will 
bo hold under the auspices of tho Burlington Fmo 
Arts Club. Although the various schools of primitive 
art, if that term may be used, arc well, and on tho 
whole fully, represented m tho national and piibho 
collections, examples must as a rule be subordinated 
to tho general scheme of museum arrangement, and 


other material distracts from thoir proper apprecia¬ 
tion If, as no doubt will be the cose, representative 
senes are shown, their close association withm the 
compass of a single exhibition should lead, by force 
of comparison and contrast, to an extended perception 
among tho general public of tho vanety of primitive 
art in ideals, technique and achievement, os well as 
to a clearer understandmg of tho part played by 
artistic products in relation to the life and mentality 
of the peoples who have produced them On the 
other hand, it may be anticipated that tho primitive 
will not be without effect on tho more sophisticated 
culture Tho influence of African art in wood and 
ivory carving on the development of modern schools 
of art in pamtuig and sculpture early m the present 
century will servo as a reminder that pnmitivo art 
IS not without something more than antiquarian 
interest m tho tlioory of icsthotio. 

The second exhibition is of an entirely different 
character and will bo tho product of iiitomationol 
co-ojioratioii on an extended scale The Royal 
Academy has arranged to hold an exhibition of 
Uhineso art from November 1935 until March 1935 
Tlio King an<l Queen and tho President of the Chinese 
Republic will bo patrons, and the exhibition will bo 
held under the auspices of the British and Chinese 
Govommonts As it is intended that the exhibition 
should illustrate fully the art and culture of the 
Chinese from early tunes down to 1800, a unique 
opportunity will be afforded fur placing China in 
something like true perspective in the history of 
world civilisation The art of China, as la well known, 
played iio uiconsiderable jiart in the development of 
the art and culture of Western Europe from tho 
eighteenth century onwarrl, but this was only at a 
late pha.so in a remarkably long lino of development 
In this exhibition the association of ‘classical’ with 
tho products of early and prehistoric culture, 
especially in the instance of the last-named of the 
more riM-ently discovered, to which additions are 
being made continuously, will serve as a much-needed 
corrective of some popular misconceptions of tho 
standing and aoliievemout of the Chmeso as a people 
It may possibly also serve the useful purpose of 
stimulating a more active interest ui their own 
antiquities among tho Chinese themselves An 
influential organismg committee has Ixien appomted 
with Lord Lyt.ton o-s chairman, and Mr Laurence 
Bmyoii, Mr R L Hobson, Sir Neil Malcolm, M Paul 
Polliot and Prof Perceval Yetts among its members. 
This committee will co'-operate with a local Chinese 
eoHunittee of State officials under the presidency of 
the Mmistor for Education m tho selection of exhibits 
from China OtJier exhibits will be drawn from 
ooHections in Japan, Europe and America. 

History of Dyestufb m Great Bntam 
Mb C T. J. Cronbhaw, cbrcctor of the Dyestuffs 
Section of Imperial Chemical Industries, Ltd, is 
this year’s Jubilee Memorial lecturer for the Society 
of Chemical Industry, and ho spoke under the title 
“In Quest of Colour" before a joint meetmg of that 
society with the Institute of Chemistry m Newcastle 
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on January 15 This provtxl to be a pomprohonsivo 
account of the history of the dy^tuffs industry m 
Groat Britain, and traced the development and 
expansion of the chemist’s skill and the dyer’s needs 
since Sir W. H. Perkm’s ortgmal discovery m 1856 
Perhaps the most interostm^; section of the address 
was the oxammation of the causes which produced 
the rise, and then, in England, the decline of the new 
manufacture In the first place, the time was rijio 
for such a discovery because the successful application 
of inaohinory to the textile industries and the increase 
in available wool (from Australia) offered almost 
unlimitwl expansion, and also as England was a 
wealthy country and the workshop of the world As 
for the decline, Perkm himself attributed it to three 
causes the Patent laws, the ease of infringement 
abroad, and foreign import duties Others have 
blamed the textile manufacturers and the greater 
facilities for scientific publication in Germany at 
that time, but Mr Croiishaw placeil above thcH<>, 
lack of foresight, and the fact that the leaders of 
the mdustry retired too soon Perkin was certainly 
the leading technologist of his day, and he retinsl 
at the ago of thirty-six years, Caro at thirty-five 
in 1869, and Nicholson in 1868 Perhaps the early 
success was too easy, and proved to bo dearly bought 

Queen Maud Ranges of Anurcuca 

The American expedition to the Boy of Wlialcs 
m the Ross Sea is reporteil by The Times to have 
imdertakcn a most successful dog-sledge expedition 
to the Queen Maud Ranges, which amplifies the work 
of Dr L M Gould of the previous Byrd expeihtion 
of 1929-30 A party of throe under Mr Q A 
Blackburn roacheil the Thome glacier, which hes 
in about lat 86" S , long 163“ W ,and then ascending 
the glacier reached the surface of the polar plateau 
at an elevation of about seven thousand feet The 
ranges appear to continue with decreasmg heights to 
the north of oast This direction may load to Coats 
Land m the Weddell Sea or jiossibly towards Hearst 
Land At the top of the glacier, deposits of coal 
are ropiorted to liave been found This would appear 
to bo the same dejxisit found on the Beardmore 
glacier and the carbonaceous layer found in the 
flank of Mount Nansen. There is thus a confirmation 
of the suggestion made some years ago by Sir Edge 
worth David of a great coalfield associated with the 
Beacon sandstone of the polar plateau The brief 
cabled report also refers to a subplateau at an eleva¬ 
tion of 2,600 ft between the Ross Soa ice and the 
level of the polar plateau This was called the 
Levorott glacier in 1929 The slerlge party reached 
three degrees from the Pole before tummg back, and 
altogether covered 1,410 miles m 88 days 

Effect of Rough Seas on Marine Structures 
On February 2-3, 1934, a storm of exceptional 
severity was experienced along the northern coast of 
Africa and led to the destruction of more than 
1,300 ft. of the recently constructed Mustapha 
Breakwater at Algiers. The storm and the damage 
done IS described by Dr. B. Cunningham m Engxneer- 


\ng of Januory 11 There are several moles protecting 
the Port of Algiers, but whereas the older ones are 
rubble mounds, tbo Mustapha Breakwater consisted of 
a vortical wall 11 m thick with its base resting on a 
nibble foundation 60 ft below moan sea-level It 
was recognised as one of the finest examples of its 
kind The wall auccossfiilly withstood a severe storm 
on December 31, 1933, when it was subject to waves 
6-6J m in height aiul 100 120 m m length, but was 
completely destroywl by the storm of February 2-3, 
1934 Observations made during this storm showeil 
that the wall was being subject to the action of 
waves 0mm height, 200 m long and with a period 
of 13 J seconds, and photographs taken show unbroken 
masses of water 2 6m thick jiassmg over it There 
were three stages in its destruction (1) erosion of 
the bed of the sea m front of the ri ’ hje foundation, 
(2) the sudden removal of the rubbit foundation by 
one or more great waves, and (3) the excavation by 
the sea of a trench into which the wall collapsed It 
has been generally thought, says Dr Cunningham, 
that a level of about 40 ft Ixilow tlie sea-surface 
marked the limit of ajipreciablo dislocation of rubble 
foundation mounds by wave action, but this view 
now needs reconsideration, and it is clear that tho 
effective suction of a back draught following wave 
stioke may ext<>nd to clopths far below the accepted 
standard Fortunately, tho failure of the mole did 
not lead to damage to shipping in the harbour It 
has now been decideil to rejilai'o tho wall at once with 
a breakwati'r of tho classic mound typo. 

Removal of Smoke and Aud Consutuents from Flue Gases 
Pbacticai, remedies for preventing or reilucing tho 
emission of objectionable constituents in flue gases 
have in the past bot>n mainly confined to the elimina¬ 
tion of grit and dust omission In large urban areas 
it 18 now realised that tho acid emission is attendfsl 
with more serious cons(M]ucnco8 In 1927, Parlia¬ 
mentary sanction was only given to tho erection of 
Battersea Power Station on the condition that the 
best practicable means should bo taken to remove 
the oxides of sulphur from the flue gases In a pajior 
on a new method of removing smoke and acid 
constituents from flue gases reatl on January 7 to 
a joint meeting of tho Institute of Fuel and the 
Institution of Electrical Engmeers by Dr J I. 
Pearson, O Nonliebcl and P H N Ulander, it was 
stated that the daily combustion of 1,000 tons of 
average coal in addition to grit, dust and tarry 
matter, leads to the formation of 46 tons of sulphuric 
acid, 3-7 tons of nitnc acid and half a ton of hydro¬ 
chloric acid It IS Gear that when wet washmg is 
applied, a non-effluent system must be used Tho 
now system is a recirculatmg, non-effluent water 
system, from which the grit, dust and oshes are 
separated and removeil as solids A pilot plant was 
erected at Bilhngham, and was subjected to a twenty- 
months’ running test The water used was a hard 
surface water drawn from a local stream Lime was 
used as tho alkali for most of the test, and oholk 
was used for tho romamdor. Very satisfactory results 
were obtamed 97-99 per cent of the sulphur oxides 
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were removotl, 90-93 per cent of the hydrochloric 
acid and 97-98 per cent of the grit and dust from 
the pulverised fuel boiler. The exit gas from the 
plant IS so free from sulpliur dioxide that it is 
practic.ally odourless, although the sense of smell can 
detect a very minute trace of this gas 

River Flow Records 

The pujicr on “Flow of the River Ilee” (Aherdeen 
shire), by Capt W N Met'lean, read before the 
British Association mooting at Abenieen last 
September, has been issued in pamphlet fonn, 
reprinted from Engineentig, with a memorandum 
which indicates the jirogress made m the survey of 
the river siibsoqiiont to the original ilato of the paper, 
and an ivddendum illustrating the manner m which 
the records are to be set out in tabular form for 
publication Tho Deo has a catchment area of 790 
sq miles to Aberdeen, and for the purposes of tho 
survey it was divided into four subsuhary areas, 
with flow gaugmg stations at Rahnoral, Donnet, 
tlairnton and Cults Tho author states that ho has 
found that the summer (low m certain Scottish rivi'rs 
of about 100 to 700 sq miles catclunent, may bo 
taken, roughly, as from 1/5 to 1 cu ft per see per 
sq mile, according to area Flood flows are much 
more complicatod. Tlie author further notes the 
difficulty of measuring low flows with eurrent meters, 
as they are at present not very reliable for velocities 
of loss than 1 ft por sec Ho suggests tho ihfflculty 
may bo overcome in the future by a temporary 
contraction of tho channel, so as to increase the 
velocity Two typos of apparatus are m use on tho 
Deo . namely, ono in which the meter is suspended 
from a wire and another in which a rod is tho moans 
of support, It IS known that, in turbulent flows, 
the wiro-susjiondcd motor tends to set to tho current 
and to give exi essivoly fiigh values Tho i ombinotl 
use of tho two methods enables a serviceable com¬ 
parison to bo maile of their rospoctive accuriwios 
Tho records obtained should provo of groat jiiibhc 
utility and tho co operation of two authorities 
directly intorested, the City of Abordoen and tho 
Fishery Board of tho Doo, has been socurod m 
establishing tho gauging stations Capt McCloan 
jioiiits out that if there wore a recogiusod association 
for these nvor rocoriLs, tho water interests would 
boeoine subscribing memliers of the assoi lation, 
recoiving tfie completed records in return for the 
standard tallies of water levels propareil bj them¬ 
selves 

Thunderstorms in Great Britain 

The third annual rejiort of the survey of thunder¬ 
storms m tho British Isles, entitlml “Summer 
Thunderstorms”, has bisin received (Huddersfield : 
Thunderstorm Census Organisation 2«. 6d ) Much 
of it has been written by Mr S. Morris Bower, the 
honorary director of tho Survey, but articles have 
been contributeil by Sir C V Boys on “Progressive 
Lightning” and by S T E Dark on “Trees Struck 
by Lightnmg” The Survey is an amateur enterprise 
somewhat similar to what the British Rainfall 


January 26, 1935 

Organization was in its early stages. Its develop¬ 
ment IS doubtless made more diffioult because the 
economic importance of tho distnbution of thunder¬ 
storms 18 , at present, loss than that of ramfall. There 
18 tho further difficulty that tho study of thunder¬ 
storms cannot bo effectively prosecuted apart from 
tho general study of synojitie meteorology, except m 
limited directions In the purely statistical problem 
of obtaining the best possible cartographical repro- 
sentatioii of tho ocoiuTence of thunder, the Survey 
had tho advantage m 1933 of a number of voluntary 
observers—1,291—nearly four times grooter than 
tho number of full climatological stations co-operating 
with tho Meteorological Office, an advantage greater 
than tho numbers alone suggest in that tho observers 
at official stations do not concentrate on one phe¬ 
nomenon This report deals with some of the 
statistical results obtainoil m 1933, and also includes 
maps showing tho number of days on which stonns 
occurred in different parts of tho British Isles in 
each of tho months April-Soptomber 1932 The 
frequencies shown give the number of civil days 
during which ono or more thunderstorms pass over 
head, an<l are therefore not comparable with figures 
baseil on tho international definition of a day of 
thunderstorm at any place as one on which thunder 
IS heard at that place The article on “Trees Struck 
by Lightnmg” is accompanied by some interesting 
photographs showmg spiral scoring of tree trunks ; 
it can be seen that the lightning may descend the tree 
either m a left or a right hand spiral Sir C! V Boys’s 
article deals with photographic studies of tho duration 
and length of individual flashes, their direction and 
velocity, and suggests means for initiating a flash 
by firing a rocket into the thunder cloud, to assist 
in studies of this kind 

The Imperial Forestry Institute, Oxford 

In the tenth annual report of tho Imperial Forestry 
Institute for tho year 1933-34 (Oxford ; The Holywell 
Press Ltil, 1934) it is stated that the number of 
students was still considerably below normal, owmg 
to the stoppage of the recruitment for the forest 
Borvices of the Colonial Office, thoiigli it eornparoil 
favourably with tho number of the previous ye^r 
Apart from regular students, a number of forest 
officers, at home on leave, and others attended the 
Institute for short periods to work in the libranes 
and tho laboratories The Institute is still short- 
handed BO far as the'staff is concerned. During the 
year, a decree was passed by tho University allocating 
a Bite within the Parks area for the erection of a now 
building for the Department of Forestry, including 
tho Imperial Forestry Institute. Some progress has 
boon mode in regard to preliminary plans and 
estimates for tho building , but it has not yet been 
possible to commence buildmg operations owing to 
look of sufficient financial provision , this matter, it 
IS said, IS receiving further attention. The income of 
tho Institute is made up of grants from the Crown 
Agents, Dominions and others. Forestry Commission, 
and tho Department of Scientific and Industrial 
Research An interestmg part of the report is given 
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to a record of the progress which is being made with 
the collection and identification of the species of the 
forest floras of the various Colonies and Protectorates 
Details are given under the Colonies grouped under 
West Tropical Africa, East Tropical Africa, South 
Central Tropical Africa, the South Temperate Region 
and a few other territories The report gives full 
details of the various branches of work upon which 
the Institute is engaged, including brief accounts of 
the tours abroad undertaken by the students and 
others attending the courses 

Plant Breeding in the U. S. S. R. 

Tinu Bureaux of Plant Genetics at Cambridge and 
Aberystwyth have publisheii jomtly a bulletin of 68 
pages (price 3s 6d ) on plant breeding m the Soviet 
Union. This is mamly a translation from the Russian 
of an address given by Prof W I. Vavilov at a 
conference on the plannmg of plant breedmg and 
genetics investigations, held at Lomngrad in 1032, and 
IS followetl by a dotailotl programme of work on 
different economic plants The congress effected a 
reorganisation of the various genetical mstitutions m 
Russia and the adoption of a new system of fourteen 
plant breeding centres This biilletm will be of 
sorvico to all who arc ongagtxl in plant broetling, 
particularly on the practical side It sets forth 
ui outlmo the immense collections of economic 
plant material which have been made by expeditions 
to many parts of tho world, notably Afghanistan, 
Kashmir, Abyssuua, Mexico, Bolivia and Peru. 
Those embrace more than 200 crops, including 
29,200 living specimens of wheat, 13,000 of barley, 
more than 9,000 of maize, 1,000 of potatoes, etc 
There has resulted the conception of geographical 
centres for tho production of varieties of many crops 
Tho work includes cereals, vegetables, fruit trees, 
medicinal and flbio plants, etc A series of new potato 
species with diverse characters and multiple chromo¬ 
some numViers was found in the Andos The vast 
amount of brooding work m progress and projected 
during tho second five year plan (1933-37) is outlmeil 
in the latter part of tho bulletin. 

Grassland Research 

Thk Imperial Economic Committee has issued its 
rejxirt (No 27) on grassland seeds (Ixindon HM 
Stationery Office Is net). As gross may be regardwl 
as tho vital raw material of most of tho produce of live¬ 
stock, and farmmg and grassland products accounted 
for more than 20 per cent of the value of all imports 
into the United Kingdom m 1932, the importance of 
good grassland management cannot be over¬ 
emphasised The discovery that local strains aro, 
for their own locality, often superior to commercial 
strains as regards persistence and leafiness hos 
opienod tho way for considerable improvements, but 
oven greater advances are being made by tho pro¬ 
duction of pedigree strains at the plant breeding 
stations If^ however, economic benefit is to be 
gamed from all this experimental work, far-reaohmg 
changes m organisation of the seed industry will bo 
needed. Tho primary task is that of ensuring an 


adequate supply of stock seed of tho podigroo strains 
and of maintainmg them true to typo when they pass 
m commercial quantities through the ordinary 
channels of trade, and to achieve this end the breetl- 
ing stations will need to bo supplemented by seeil 
farms. In this connexion, the report gives particulars 
of schemes for seed certification and other methods 
which have boon adopted in various countries, 
notably in Sweden, Canada and Now Zealand, and 
tho success with which such schemes have met 
suggests that districts such as Northern Irolanil, 
whore considerable quantities of rye-grass seeil are 
produced annually, might benefit from a similar type 
of organisation if combined with tho exju-nments now 
in progress with improved stes'k seeil. 

Farm Pumps 

An illustrated booklet entitled “Pumps for Farm 
Water Supply” by C A Cameron Brown of the 
Institute for Research m Agricultural Engmeermg, 
Oxford, has just been published (Oxford Univ. Press, 
pneo 1« 6d ) Its appearance is opportune although 
plans for its preparation wore made before the 
drought in 1933 and 1034 had rendered tho question 
of rural water supplies such on urgent matter, Tho 
inquiry has boon earned out i>articiilarly with the view 
of helping tho farmer and isolated small country 
house dweller to obtain an adeijiiate water supply 
from whatever source may be available at as low a 
cost ns possible Small electrically driven pumps 
capable of delivering upwards of 260 gallons per 
houi are available at prices from £10 to £12 No pump 
should bo mstalled without an assurance from tho 
makers that it will give the jierformanco required to 
moot tho particular set of conditions m each par¬ 
ticular case, but with this proviso they should prove 
entirely reliable The gravity tank is still tho com¬ 
monest, and probably tho simplest, method of 
providing service, but tho pressure-tank system has 
on advantage where tho installation of a gravity 
tank presents constructional difficulty or is likely to 
be unsightly, but it is at a disadvantage in districts 
where electricity supply failures are frequent Tho 
actual nummg cost of these small pumps is low m 
comparison with tho cost of public water supply m 
towns Tost figures under workmg conditions show 
from 0 66 electrical units to 1 80 units per 1,000 
gallons 

Zoological Soaety of London 

At the monthly general meeting of tho Zoological 
Sopiety of London it was stated that tho total number 
of visitors to the Society’s Gonlens during tho year 
1934 was 1,639,611, tho receipts amountmg to 
£60,969, an increase of £3,432 as compared with tho 
previous yoor The total number of visitors to the 
aquarium during 1934 wew 266,604 , the receipts 
amounted to £9,063, which represents an mcreaso 
of £242 as compiared with 1933 The total number 
of visitors to Whipsnade Park durmg 1934 was 
616,411 ; the receipts were £22,223, an mcreaso of 
£3,463 as compared with the previous year 
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Books on Agriculture 

Tub litoraturo dovotod to agnoultum and allied 
sciences is now so extensive that the recent issue by 
the Ministry of Agriculture of Bulletin No 78 entitled 
“A Selected and Classihed List of Books on Agri¬ 
culture” (6d not) will bo very widely welcomed. 
The books listed, together with many others, English 
and foreign, and many sots of ponodicals, pamphlets 
and bulletins of agricultural experiment stations 
from all ]jarts of the world, may be freely consulted 
m the Muiistry’s Library at 10 Whitehall Place, 
S W 1, between the hours of 10 a m and 6 pm 
(Saturdays, 9 30 am and 12 30 pm) 

Announcements 

Wk regret to announce the death on January 16, 
at the age of seventy nmo years, caused by an acci¬ 
dent while crossing a road in London, of Dr K A. 
Dixey, F R S , formerly subwarden, bursar and lec¬ 
turer of Wiulham College, Oxfonl, anil president 
of the Entomological Society in 1909-10 

On February 5, Brigailicr M N MocI.shm 1 becomes 
director-general of the Ordnance Survey Dejiartment, 
Southampton, in succession to Brigailier H St J L 
Wuiterbotham, who has held the post since August, 
1930 

Pkof E V. Appleton, Wheatstone professor of 
physics m King’s College, London, has been elected 
a corresponding member of the Prussian Academy 
of Sciences (Physico-Mathomatical Class) 

Prof Otubnio Abel, lately professor of paleonto¬ 
logy and paleobiology m the University of Vienna, 
has been appointed ordinary professor of geology and 
paleontology in the ITruversity of UOttingon, and 
director of the Ueological and Paleontological 
Institute and Museum of the University. 

The Progress Modal of the Royal Photographic 
Society of Great Britaui has been awarded to Mr 
Harold Dennis Taylor m recognition of his inventions, 
researches and publications in optical science, which 
have resulted in important advances in the con¬ 
struction of photographic lenses and m the develop¬ 
ment of photography 

The Council of the Institution of Naval Architects 
has awarded the gold medal for the year 1034 to 
Vice-Admiral Y Hiraga, professor of naval archi¬ 
tecture and applied mechanics in the University of 
Tokyo, for his paper “Exponmontal Investigations 
on the Resistance of Long Planks and Ships”, and 
the premium to Prof B. P Haigh, of the Royal 
Naval College, Greenwich, for his paper, “Further 
Tests and Result of Experiments on Electrically 
Welded Joints in Ship Construction”. The medal 
and premium will be presented at the opening of 
the annual general meetmgs on Wednesday, April 10, 
at the Royal Society of Arts, John Street, London, 
WC 2 


At a reception given at the College de France on 
January 6, to the Asserabl6e de M6deome g^n^rale, 
addresses m memory of Claude Bernard, who made 
physiology the foundation of medicme, were de¬ 
livered by Profs Mayer and D’Arsonval A visit 
was afterwards paid to Claude Bernard’s laboratory 
m the College do France, where his table, instru¬ 
ments, early writmgs and manuscripts of his works 
are preserved 

At the annual general meiding of the Royal 
Meteorological Society hold on January 16 the 
following officers wore olc< tod Presuleni, Lieut -Col 
Ernest Gold , Vice Presidents, Prof David Brunt, 
Dr A Crichton Mitchell, Dr F J W Whipple and 
Mr W M Witi'hcll ; Treasurer, Mr R A Watson 
Watt , Secretaries, Dr John Glasspoole, Mr Eric 
Ludlow Hawke, Mr M McCallum Fairgneve; 
Foreign Secretary, Mr C’harlos J P Cave, New 
Menders of Council, Mr E G Bilham, Mrs Charles 
J. P Cave, Mr C S Durst, Sir Gilbert Walker. 

At the meeting of the Royal Microscopical Society 
on January 16, the following officers were elected 
President, Prof W A. F Balfour-Browno, Vice- 
Presidents, Mr J E Barnard, Mr Conrad Beck, 
Mr D M Blair, Dr R S Clay, Hon Treasurer, 
Mr C F Hill, Hon Secretaries, Prof R T Hewlett, 
Mr J Smiles, New Members of Council, Mr M T 
Dennc, Dr G M Findlay, Dr E, E Jolley, Mr, 
.J Milton Offord , Hon Editor, Dr G M Findlay, 
Hon Librarian, Dr. Clarence Tierney , Hon Curator 
of Instruments, Mr W E Watson Baker, Joint 
Hon Curators of Slides, Mr, N I Hendey, Mr E J 
Sheppard 

The Joimer Memorial Meilal for 1934 has been 
awarded to Sir George Buchanan, vice-president of 
the League of Nations Healtli Committee and Master 
of the Society of Apothecaries of London, 1934-36 
The Jenner Memorial Medal was founded by the 
Epidemiological Society (now merged in the Royal 
Society of Medicine os the Section of Epidemiology 
and State Medicine) m “recognition of the greatest 
medical service ever done to man”, m 1896 on the 
occasion of the Jenner centenary It is awarded by 
the Council of the Royal Society of Medicme on the 
recommendation of the Section for distinguished work 
in epidemiological research or for pre-ommence in 
the prevention and control of epidemic disease. 

Applications are invited for the followmg appomt- 
ments, on or before the dates mentioned •—^An 
agricultural organiser for the Wiltshire County 
Council—^The Clerk, County Offices, Trowbndge 
(Jan 31). An assistant for research on bondmg 
materials m foundry sands in the British Cast Iron 
Research Association—The Director, 21 St. Paul’s 
Square, Birmmgham, 3 (Feb 8). A senior lecturer 
m physics, two lecturers m mechamcal engineermg, 
an mstructor in workshop practice and drawmg, and 
an instructor m carpentry, building construction and 
geometry at the Lester School and Institute, 
Shanghai—The Lester Trust, Messrs. Vmey, Price 
and Goodyear, Empire House, St. Martm’s-le-Gnuid, 
London, E.C.I (Feb. 26). 
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Letters to the Editor 

The EdUor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
trUetuied for this or any other part of Nattirk No notice is taken of anonymous communications 
Notes on points in some of this week’s lett'ehs appear on p 163 

UORRKSPONDENTS ARE INVITED TO ATTACH StMIDAR SUMMARIES TO THKtIl COMMUNICATIONS 


Artificul Radioactivity Produced by Neutrons 
In the course of rocont work in radium beam therapy 
research, we liad the opportunity of making invi'sti- 
gations in artificial raihoactivity mdiicod in some of 
the heavier elements through the agency of neutrons 
We had available a tube containing 600 mgm of 
radium mixed with 2 gm of finely divided beryllium 
This source, and the element to bo made radioai tivo, 
were iminerseil in a water bath to obtain the intens¬ 
ification of activity rcpoited by Fermi and his 
co-workers, and interjireteii by them as iMsng due to 
neutrons slowwl up by impact with the hydrogen 
nuclei of the water 'J’he strong source iisisl, and this 
method of obtainmg intensification, permitted us to 
measure lialf lives with fair accuracy in the case of 
elements previously rejKirbxl weakly aotiM* The 
following results wore obtnmixl 


Molybdenum (1) 25 minute* 


(2) Roughly dO liuun 
(1) 14 hour* 

Very Blight activity alter e 
posuro for 24 hour* 

(1) 2t1iou™ 


The distribution of slow neutrons around the 60fi 
mgm source iramersod in 60 litres of water was 
studied by measuring the activity excited in a silver 
tube Between 6 cm and 10 cm from the source, 
the activity fell off as the mvorse first power of the 
distance, while between 16 cm and 30 cm the 
activity fell off roughly as the inverse fourth power 
The edge of the water bath was about 30 cm from 
the neutron source. This may account for the rapid 
fallmg off observed at the greater distance The 
slow^ up neutrons could not be detected 2 seconds 
after the source was removed. 

We also had available three small tubes each con¬ 
taining 100 mgm. of radium In one there was 100 
mgm of beryllium ; in a second 100 mgm of boron ; 
and III the third 100 mgm. of aluinmium. In each 
case the metal was finely divided, and was mtunately 
mixed with the radium associated with it The radio¬ 
activity produced m lodme by each of the throe 
tubes was compared, with the followmg results. 

Neutron aouroe Activity excited In 

Iodine (relative) 

Tube 1 Radium and beryllium 13 0 

Tube 2 Radium and boron 4 5 

Tube 3 Radium and aluminium 1 0 

The activity produced in a silicon tube by the 
smaller radium and beryllium source was measured 
imder similar conditions in air and in water. The 
water reduced the activity by a factor 0-6, in con¬ 
trast to its effect with silver, when a great mcrease 
m activity occurred. The thickness of water between 
the neutron tube and the concentric silicon tube was 
1 ‘4 cm J. C McLennan. 


J. Read. 
Radium Beam Therapy Research, 
at the Radium Institute, 


16 Ridmg House Street, W 1 


A Spectroscopic Method for Detecting some Forms 
of Chelation 

Abnormally largo differences m solubility and 
volatility between isomers of some disiibstitutod 
beiiAcne derivatives have boon explained by Dr 
N. V Sidgwick as arising from the presence of chelate 
rings in the anomalous compounds Tlieso rings are 
consiilered to bo formed between ortho substituents 
and usually to contam six atoms, ono of which is 
hydrogen situated between two oxygon atoms The 
ease with which such rings can bo ruptured has 
provontod a demonstration of the phenomenon by 
the usual inethoils of organic chemistry In the 
course of a quantitative study of the infra-rod 
absorfition coefficients of a senes of organic mole- 
< iilos, which IS in progress in this laboratory’, an 
apparently specifio behaviour has been found for this 
type of ciielatod compound 

Organic molecules contaming Oil, NH, SH or CH 
show, in the near mfra-retl, absorption which is 
ehnraetenstic of tho presence of these groups Two 
illiistrativo 8|)ectrogrephio reconls of absorption due 
to the presence of OH, Nil and CH are contained 
(on |) 3676) in tho first report' of tho above mentioned 
research In those studios, on which a second report 
18 now being prepared for publication, it has ^en 
found that tho abrorption (area under the absorption 
coelficiont agamst freipionoy curve) m tlie viomity 
of 1 4-1 6(4 due to one NH or to one OH group, 
shows variations which are not very largo oven among 
molecules of widely different types These variations 
aro, however, by no means negligible Actually the 
difference in area so far observe*! is such that tho 
largest is less than throe times the smallest Since, 
however, in most cases an absorption of one fiftieth 
of tho mean value could be detected with reasonable 
certainty, this charaoteristio absorption can probably 
be used with confidence m detecting the presence 
or absence of these groups in organic molecules. 
This forms the basis of the method here proposed for 
detecting some forms of chelation, the absence of 
such OH absorption m molecules showmg OH by 
ordmary chemical tests bemg taken as indicating 
chelation through hydrogen. The variations m tho 
area under the absorption curve constitute one of the 
quantitative differentiating factors which have been 
developed in the above mentioned research m an 
aiitempt to build an analyticRl method Variations 
occur also within any one group such as OH or NH 
in tho piMition of the absorption, as well as ui the 
shape of the absorption curve, the latter being particu- 
lariy striking In those of the compounds discussed 
below which show OH absorption, pronounced 
variations in all three of these factors occur, and 
they may all be important in the matter of chelation, 
but their significance requires further study for its 
interpretation. 

Particular examples of compounds that have been 
examined in the above manner and found to give 
no absorption charaoteristio of molecules oontainmg 
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OH are : salicylaldeliydo, o-rutrophenol and 2, 6-di- 
nitrophonol, whieh have properties typical of chelated 
substances*, methyl salicylate and o-hydroxyaceto- 
phenone which, although not previously tested, are 
representative of Prof. Sidgwick’s Type B*, and 
sahcyl-oi-inothyl-a-phonylhydrazono and y-diothyl- 
aminopropanol While there has been no prior 
consideration of the last two compounds ns chelated, 
in each of them the condition of a six membered 
ring 18 fulfilled, however, with nitrogen replacing 
oxygon Benzoin and 8-hydroxyqumolme, which 
form chelated salts*, give characteristic OH absorp¬ 
tion, as also do ethyl lactate and diethyl tartrate 
These last compounds apparently are doubtful cases 
of chelation , the first throo require hve membered 
rings and in the last one either hvo or six membered 
rings are possible 

Characteristic OH absorption was found m p- 
hydroxybenznldehyde, m-nitrophonol, p hydroxyoce- 
tophenone, o-chlorophenol, and 2, 4, 6-trichloro- 
phonol, which were selected, from the OH compounds 
that wo have oxammed, us non cliolatod compounds 
comparable to the first five of the above mentioned 
substances 2, 4, 0 Trichlorophenol is further of 
interest in that the OH group is so placed as to be 
‘stencally’ affected in reactions It la probable, for 
physioo chemical reasons, that neither those nor tho 
preceding observations have been influenced by 
association since the solutions are of the order of 
0 01 molal 

G E Hilbeiit 
O K WcTiJ 
S B. IIbndiiioks. 

IT Liddkl 

Bureau of Chemistry and Soils, 

Washington, D C 

' J Amtr Chtm .Sue , 68. .1574 . 1031 

•J Chem .Soc. 188, ^810. 1023 

■'The Kloitronlo Theory of Valiiwy” (l.oQdon, 1920), p 240 

•Ref .3, p 245 


Surface-force Theory of Crystal Rectification 

Experimknts with Mr A. K Das-Oupta have 
shown that when carlwrundum, zmcite or silicon 
crystal is placed between two mercury electrodes 
giving a largo contact area, there is considerable 
rectification Sunilar experiments with syinmotnoal 
crystals like iron pyrites, galena, etc , have shown 
no rectxlication. These oxpenmonts strongly suggest 
asymmetno conductance in crystals havmg no 
centres of symmetry. Accordingly, crystal detectors 
can be classified thus (1) crystals havmg centres 
of symmetry, and (2) crystals having no such 
symmetry. In the symmetrical crystals, we observe 
rectification associated with point contacts In the 
second group, m addition to this ‘point’-rectification, 
there is twluwis rectification, due to asymmetno 
conductance The object of the present note is to 
suggest a theory of rectification m the symmetneal 
cryaUds. 

In an ionio crystal (like iron pyntos, galena, etc ), 
if we take a plane where a%nuXar sets of ions are 
placed at regular intervals, it is evident, if we con¬ 
sider the first layer and the next, that any ion on the 
surface has an unbalanced electrostatic force. When 
an altematmg voltage is applied to the surface of a 
crystal whore crystal planes parallel to the surface 
contain similar sets of ions, this electrostatic force on 
the surface would give nse to a unidireotional current 
The crystal plane m the first layer may contam oU 
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positive or all negative ions. Both positive and 
negative rectification effects are therefore possible. 
In planes which contam oppositely charged ions 
aUernatdy, tho ‘whisker’ is in contact with a large 
number of such ions, thus givmg, on an average, no 
rectification This is what is actually observed m 
natural poly-crystals 

Of tbo two features m tho current-voltage chacr- 
acteristio curves, namely, (1) asymmetry and (2) 
curvature, the hrsl is oxplomed in tho symmetneal 
crystals in terms of the electrostatic force on the 
surface, the second is due to 

(1) local heating at the junction, as pointed out 
by Eccles*, and 

(2) the effect of strain on the crystal, as ex¬ 
plained by Dowsett*. 

A small contact area for tho ‘point’ rectification is 
necessary, because a large contact ansa means a large 
number of small contact points of varying degrees 
of roctihcation gii'mg on tho average a small effect 
Besides, for some points, the contact resistance 
IS extremely small, causing more or less a short 
circuit 

Tho surface-force theory can explain the followmg 
experimental results obtamed m this laboratory : 

(1) Rectification observed in tho case of sym¬ 
metrical crystals m contact with pointed crystals of 
the same composition (Eccles’s thermo-eloctrio 
theory’, and Schottky’s electronic theory*, fail to 
explain these results ) 

(2) Decrease of rectification on hoatmg the crystal. 

(3) Docroaseof rectification on heating tho junction 
m the case of symmetrical crystals 

(4) Decrease of rectification on exposure to ultra¬ 
violet light and X-rays. 

S. R. Khastoib. 

Physics Department, 

University of Dacca 
Nov, 6. 

‘Ectl™, /'iw rkvi Aw, 88, 1914 

• llowDott "VoBr Book of Wireless Tiilosrsphy, 1022” (800 also 

powsetfs wireless TiloplioD} and llroadcasUng”, Vol 2, Oh U 

•Ecclus, /'roe Phyt tine, 1015 

• 8cl«>ttky, Z rky , 4 , 102S 

Synthesis of Vitamin C by Luteal Tissue 

Motjriquand and Schoen have shown* that gravid 
female guinea pigs on a scorbutic diet develop scurvy 
only very slightly or not at all They considered 
that tho foetus was capable of synthesismg vitamin 
C, and thus protected tho mother from incurring the 
disease Afterwards, Rohmer, Sanders and Bezssonoff ’ 
and Rohmer, Bezssonoff and Stoerr* showed that the 
young human infant, up to the ago of five months, is 
capable of synthesisiijg vitamm C. 

It appears from these results, therefore, that the 
fretus almost certainly synthesises vitamin C in fairly 
largo amounts It is known that the corpus luteum 
possesses a high ooncontration of the vitamin m its 
cells, and the question arises whether presence of the 
vitamm m this situation is the result of its manu¬ 
facture by the foetus, or whether it is the result of 
the intake of vitamin C in the food. 

It was decided to endeavour to create a corpus 
luteum m an experunental animal with the aid of 
the luteiniBUig hormone of the anterior pituitary, 
m order to asoertam whether this would protect 
the animal from scurvy mduoed by a scorbutic 
diet. 

The chief difficulty was m the ohoioe of animal. 
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Rats, mice and rabbits arc the most suitable animals 
on which to use the lutemismg hormone, but they 
possess the ability to synthesise vitamm C to varying 
degrees Tlie guinea pig, whde bemg an admirable 
subject for tests in connexion with scurvy, does not 
readily respond to the luteinising hormone It was 
found, however, that in guinea pigs, injections ot 
hfty rat units of antintrin S for throe days, while it 
did not produce a definite cor[ius liiteiun, caused 
considerable lutemisation of groups of colls These 
cells also jiossesseii the power of reilucuig silver 
nitrate. 

Three groups of animals were then placisl on a 
scorbutic diet (a) pregnant females, (6) young 
virgui females, untrcateii , (c) young virgin females 
receiving fifty rat units of antmtnii S a day sub 
(.utaneously (50 rat units -- 0 5 cc antuilnn S) 
I’ho diet consisted of bran and pollen, oliv'o oil, 
wheat germ, limliostoloum, common salts All the 
animals lost weight on this diet At the end of a 
fortnight, all the untreated animals had died of 
typical scurvy—their ailronals giving no ivaction with 
vitamin C 

The treated animals, although having lost i on 
siderahle weight, were active and showed no signs 
of Ri'urvy, although two had died of an acute in 
footion Tho pregnant animals appeared much the 
same as wlien the experiment started anil had lost 
very little weight 

The results of this experiment suggest that the 
luteal tissue is capable of synthesising vitamm U , 
it does not disprove the synthesis of vitomui C by 
the firtuH It IS probable that tho synthesis takes 
place first in the corpus luteum and, once tho fmtus 
IS developed, it either takes over, or supplements, the 
vitaminogenio fimotion ot tho luteal tissue* 

(iKorFRKY UoritNE 

Australian Institute of Anatom>, 

N<n ' 7 ^ 


'<1 MourliiimnH »n<l J Srliorn, <’ H So<- Biof , 187, 20'l. 11111 
* 1’ Rohiiirr, II Ssndora, and N Bcawonofl. Natitrb, 1M, 142, 
July 2S, 1834 

■ r Kohrarr, N Bezuionofr, and £ Ste< rr, OM VAead it Mri , 
871, .tune 1814 


Activation of Catnbial Growth 

Evidevck was recently obtained by one of us' 
indicating that the inHuonco coming down from the 
leaves, which activates oarnbial growth, is a hormone 
Also Ijvibach* has caused decapitated epicotyls of 
Vwui Paba and various leaf-stalks to grow in thick¬ 
ness by placing on them the pollinia of orchids, 
which he has shown to exude large quantities of 
auxin, the hormone which promotes the elongation 
of stems , but he has not stated what anatomical 
changes wore involved We have now been able to 
activate cambial growth in decapitatoil strips of 
young sunflower hypocotyls, by inserting the uppi-r 
ends of the strips into a 0'02 per cent solution, m 
26 per cent gelatine, of the ether-soluble component 
of urme, which is known to oontam abundant auxm* 
The gelatine containing tho extract was applied m 
short pieces of glass tube while warm and liquid, 
and quickly set to a gel It contamed a little 
thymol (1 m 100,000), and was renewed every 
three days. 

After 19 days, the parts covered by the gelatmo 
had all formed oambia, which were m the normal 
positions and had grown very strongly, one of them 


having formed more than twelve layers of secondary 
xylem Those parts had also, quite unexpectedly, 
formed numerous roots A few millimotros below tho 
golatme, also, there had been distmct cambial growth, 
though at this level it was very much less In con¬ 
trols, gelatine and thymol without tho oxtroi't did not 
cause any cambium or roots to be formed Tho results 
raise the question whether, in siiito of some indications 
to the contrary'.*, the honnono activating cambial 
growth is ttio same os auxin Tho oxperunonts will 
bo continued 

Wo aie much indebted to Dr Wcislierg.'r, of the 
organic chemistry laboratory, Oxford, for kindly 
showing us liow to extract the ether-soluble com- 
jionont by the method of Kogl anil collaboratoi-s' 

R Snow 
M Lf Fani' 

Department of Uotany, 

Oxfoid 


• l.alba(h, t , Hrr Driitrh M <lfi , il, Ull IWH 
' KOgI, K lliuigi n Smit, 4 J »mJ Er\)i'lii ii II / pht/mnl Chtm , 
214, 241 , 1811 

‘SncH K. \V«- rhU 31 III IIH.* 


Recession of the Spiral Nebulse 
The xery recent and inspiring woik of Prof K A 
Miinc on world stnicturi' has led us to invi-stigate 
whether there exists a law connecting the velocity 
and distance of a particle fiom an observer which 
IS invariant for the generalised Ixirentz transforma¬ 
tion In the usual notation, the only law of tho form 
f j,, X,, r,) -- 0 which is invariant foi tho 
inlinitcsimal Lorentz transformation is known to 
be a:} -t- x’ -t- r{ -I x} = 0, which gives the 
piopagation of light Following this, we have 
investigated whether there exists a lav of the fonn 
ip r,, x„ x^, u, w) — 0 which is invariant 

for tile generahsisl Lorentz transfonnation , hero 
u- (ItJiL,, V ~ (Lr,l<ij etc In its gcneraliswl 
form tlio transformation is 




a, I (hr, I a,, br , exj 

^ 1 ( O'l I hx, -I- (Ii , ai,) 

ij -- >a ! ( 6a I da, f- /m, +/r,) 

>4 <4 + (--ar, - ea, fx, ^ hi,), 

, 14 -f (/m f ar f 6 m) 1 r) 

" r+ (6 - er - » ’ 


similarly, «>' may be obtaincil h, a. b are tht 

constants of the transformation Wo have found 
that tho following set of isjuatums is the only in¬ 
variant sot of this type, that is, involving iMitli 
V olocities and co-ordinatos 


T. “ J,' 

The <iiii'u-<|Kanding equations for i', 
follow immediately from (1) 

The importance of (1) may be judged from tiie 
fact that, next to tho cejnation of light, the most 
fundamental relation hinged upon the Lorentz 
transformation is the distance-velocity relation (I), 
which has been expressed by Milne m the form 
V = r/t. 

It IS natural to exjiect that a relation of this 
nature should hold good only m tho outer regions 
of spiaco whore the island universes are too far 
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removed from each other to cause any appreciable 
departure from this law It is, at any rate, unreason¬ 
able to expect the law to hold gocid in the central 
galaxy itself because of the powerful gravitational 
field m it 

V V. Nablirar 

Hmdu University, 

Benares 
Doc 17 


The recession law, t> — rjt m combination with 
the ilensity-distrihution law mLnItjdz — liUhdydzj 
(f - r‘lc‘)‘, I an lie shown to bo a valid description 
of a certain system of particles m motion on any 
relativistic law of gravitation This was the subject 
of my lecture to the I,ondon Mathematical Society, 
“World (iravitation by Kinematic Methods”, de¬ 
livered on May 17 lost (see Nature, May 20, 1934, 
p. 789) A full discussion of this subject is given by 
me m a volume now passing through the press 

K A Milne 

Rotational Raman Effect m Gases: Carbon Dioxide 
and Nitrous Oxide 

In the coui-so of a detailed investigation of the 
rotational Raman effect in gases, we have obtamed 
the following significant results witli carbon dioxide 
and nitrous oxide In Fig 1 are shown photomicro- 
metric records of tlie rotational wmgs obtained with 
carbon dioxide gas at pressures of about 6 and 60 
atmospheres respectively The exjKisure times are 
so adjusted that the mtonsity of the wing is nearly 
the same m both cases It may be noticed that in 
the low pressure record, the wing exhibits distmctly 
a position of maximum intensity, shown by the arrow, 
and then fades off imtil it merges into the Rayleigh 
line 



A quantitative investigation reveals that both the 
position o( the intensity maximum and the distn- 
bution of intensity within the wjng are in good 
agreement with theory On the other hand, m the 
high pressure record, no such maximum is visible 
and the wing is relatively more intense m the region 
lymg between the position of the maximum anil the 
Rayleigh line It is of significance that those features 
which are oharactenstio of liquids* make their ap¬ 
pearance also m gaseous carbon dioxide, but only at 
the higher pressure Exactly similar results are 
obtam^ by us with nitrous oxide workmg at 6 and 
40 atmospheres respectively. Such phenomena are 
evidently connected with the fact that, at the higher 
pressures, the gases mvestigated are very near their 
ontical states, thus resembling the bquids m certain 
respects. 

It may be of mterost to note here that our measure¬ 


ments of the intensity maxima at low pressures give 

69 X IO-*» and 62 x 10-*» respectively for the moments 
of inertia of CO, and N,0 molecules, os against 

70 1 X 10-** and 69 4 X 10^'“ ileduced earlier from 
infra-red absorption*. 

8 Buaoavantam 
A Vkerabhadra Rao. 

Physics Department, 

Andhra University, 

Waltair 
Nov 8 


‘ Ina J Phy , 8, 437 , 1934 

• Adel and Dmiilson, Phyt Rtt , 44 , 99 , 1933 Plyler and Barker, 
Phy Rev . 88 , IS37 , 1931 


Development of the Lightning Discharge 
Some months ago, B F. J. Schoiiland and H 
Colloiis* piibliahml several important photographs of 
lightning discharges taken by a Boys’ camera, that 
IS, two lenses fixed at opposite points of a circle and 
revolvmg rapidly about its centre In a further 
communication, with D F Miilaii, published in 
Nature*, a brief account is given of some further 
results with their camera The most important pomt 
which emerges from a consideration of their new 
photographs is that there is a charactonstic differ¬ 
ence between the predischargos of the first stroke of a 
lightnmg flash and those of the subsiHjueiit strokes 
of the flash along tho same track. While the latter 
predischargos are of a continuously movmg character 
and travel from cloud to ground generally in loss 
than 1/1,000 of a second, tho former move from the 
cloud m a discontinuous step by stop manner and 
take a comparatively long time to reach tho ground, 
sometimes more than 1/100 of a second 

1 would remark here that this manner of the first 
development of the track of an oloctno discharge 
through normal air was shown by me for the labora¬ 
tory spark so long ago as 1898* and for the lightnmg 
discharge m 1902*. in both cases using moving photo¬ 
graphic plates to analyse the discharges 

B Walter. 

Physikahsohos Staatsmstitut, 

Hamburg 


• Ann Phytnnd c)im , 88 , 836 . 189S 88 , 776 , 1690 

• Ann Phy, . 10, 393 , 1901 A more detell«d sccoiint •ppeared in 
Jahrbwh d nambnry mn Amtnttm, 80, 1903 


Moulung and Replacement of Feathers 
In a recent pubUoation, Dr. Lowe* lias described 
the peculiar moultm^ of penguins us duo to new 
feathers puslung out their predecessors in rather 
widespread areas, and regards this as a unique 
feature of Sphenisciformes Moulting in patches is 
certainly a rare ooourronoo under normal conditions 
m the majority of birds, but a new feather growmg 
at the base of the old feather is the usual method of 
replacement durmg the moultmg period. Dr. Lowe 
ftirthor says : “the mtrusion of the tip of the new 
feather through the lower umbilicus of the old is 
interestmg, because m birds m general as soon as 
the growth of the feather becomes an accomplished 
fact the lower umbilicus at the base of the calamus 
18 definitely sealed, making the entry of a new feather 
an impossibility”. He oontinuee by usmg this as one 
of the reasons for regardmg the pengum as primitive 
rather than degenerate, and quotes Qadow that the 
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only known exception to this Reneral rule is m 
Struthvmea, where the old feather is earned for some 
tune at the tip of the new 

Although statements have recently been made 
(Lillie and Juhn*) saymg that it is not yet known 
whether the pulp of a feather resumes activity pnor 
to sheddmg of the old feather, it is a well-known fact 
(Lynds Jones*, Cossar Ewart* and others) that in young 
chicks and ducklings, the first generation feather is 
carried for some tune at the tip of the suooooding 
definitive feather Agam, m adult fowls and ducks, 
if feathers are jilucked near the moulting period, the 
new feather is invariably pulled away attached to its 
predecessor This is unavoidable owuig to the method 
of formation of the now feather. In nestling down, 
tliero IS defiiute coiitmuity between barbs of the 
new feather and the calamus of the old one, and in 
addition, the dovolopmg barbs are so constricted 
within the calamus of the old feather, that they 
usually show a distinct curve distally for some time 
after the old feather has been sheil 

la definitive feathers, the now feather is always 
formeil witlmi the base of the old (except, of course, 
during regeneration following deliberate plucking) 
This IS duo (a) to the outarmost intermediate cells 
of the ‘collar’ oormfymg to form the base of the 
calamus, instead of the whole of the stratum intor- 
ineduim ( omifyiag en masun, as it does more distally, 
while (6) tlio median layers form a second sheath 
within the calamus, and (c) the mnormost layers 
form the ridges from which the barbs of the now 
feather arise This process is described m detail in a 
paper now in press 

From this method of replacement of a feather, the 
lower umbilicus could not be completely soaloil when 
the feather is fully grown It le true that feather caps 
form as the pulp withdraws when the feather is 
nearmg maturity, but these do not extend to the 
actual base A minute papdia projects within the 
inferior umbdious whdo the feather is attached to 
the bird, lunited in its extension by the last feather 
cap, and it is from this papdia that the now feather 
grows If the old feather is plucked when fully 
mature, but before the new feather has commenced 
to form, then this remnant of the previously extensive 
pulp is left behmd m the follicle, so that the impres¬ 
sion of an entirely pulpless and sealed feather is 
obtamed. 

It 18 therefore clear that these facts of the mferior 
umbilicus of the feather remaining unsealed, and the 
new feather pushmg out the old, cannot be regardeil 
as peculiar to Sphonisciformes or to Stmthioniformes 

Zoology Department, Anne Hoskeb 

University, Leeds 
Doc. 6 


’ /'roc Zool Soc , 488-SS8 , l»3a 
'Phfn Zool, \ , 1832 

•UB BuU.Ho 13, Obcrlln Colteae . 
'Proc Zod Soe, «0(M>42. 1921 


Occurrence of Limnoentda in the Penyar 

Lake, Travancore 

On June 4 last, I was surprised to find a number 
of fresh-water medusa in the Penyar Lake m 
' Travancore i’rom the shape of the manubrium and 
the presence of the gonads on the monubnuro, and 
the shape and the arrangement of the nematocysts, 
the medusa undoubtedly belong to the genus Ltm- 
^UKnxda which has previously been recorded from 
Tndia. The Penyar Lake, about ten square mdes in 
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extent, has been formed by domoung at its source 
m the Western Ghats the River Penyar, which flows 
westwards. Although the river fiuituates with the 
seasons, the lake contams deep water all the year 
round It is noteworthy that fresh-water medusa were 
found by Mr. 8 P Agharkar, but were m a river 
system which flows eastwards across the continent 
and enters the Bay of Bengal 

The Penyar Lake is situated at an elevation of 
three to four thousand feet and is sixty miles from 
the west coast of Lidia us the crow flies All the 
medusa I saw were about the same size and very 
much smaller than those disooverod by Mr Agharkar 
Mr Agharkar’s specimens measured 1-75 mm when 
young, I,*; mm when adult The smallest of my 
specimens, however, moosurns 4 2 mm m diameter 
and the largest 4'9 mm in diameter and 2 2 nun in 
height, with tentacles measuring 1 6 mm So far, 
thoy have received only a cursory examination 
I behove the occurrence of Limnoentda has only 
been recorded from one area in India previously, 
that is, in the headwaters of the Kistna River and the 
neighbourhood, 650 milos from Ponyar Whether the 
spooios inhabiting the Penyar Lake is the same as 
that described by Dr Aiiiiandalo or a new species 
can only be determined after a projx'r examination 
of the collection 

Phyliis Sevmoitr Daiilino 
Oluybrookc, Kilpauk, 

Mmiras 
De<- 13 


Local Variation in Habits of the Lizard, Amblyrhyncm 
cristatus 

On a recent visit to tho Galapagos Archipelago 
I noticed a pomt concerning Amblyrhi/ncu-g enstatuz, 
an aquatio sjieoies, which might be of interest os a 
footnote to Darwm’s observations on the same 
reptile 

In “The Voyage of the Beagle", Darwm says 
“I several times caught this some lizard, by driving 
it down to a jKnnt, and though possessed of such 
perfect piowors of divuig and swimmmg, nothmg 
would induce it to enter the water , and as often as 
I threw It m, it returned m thi manner above 
described”. 

I tned tins same experiment myself on Albomarlo 
Island, and foimd tho reptile returned to dry land 
at great speed, but on Indefatigable Island, on the 
contrary, the bzards not only hold no prejudice 
against entering tho water, but even iirooeodod to 
do so as quickly as possible on bemg approached— 
a cunous example of local variation 

Darwin attributes their rohictanco to enter the 
water to the presence of sharks, but it is singular 
that I found sharks more numerous around Inde¬ 
fatigable Island than elsewhere in this archipelago. 

J G Wyatt TmBY. 

6, Prmces Court, 

Hampstead, N.W 3. 

Dec 26._ 

Simultaneous Travel of a Surge of Stress and a Gro^ 
of High-Frequency Waves of Stress in a Steel Wire 
In previous conununioations, it has been shown 
how the frequency of longitudinal vibration of a steel 
wire may be measured* and also how the speed ol 
travel of a surge of stress in a steel wire may be 
measured directly*. From each of these methods the 
value of Young’s modulus may be found, and the 
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values 80 obtauiecl aro in close agreement vath each 
other and with the value obtained by the static 
method. 

Experiments have recently been made m which a 
Hurgg of stress and a group of high-frequency waves 
of stress Wore caused to travel sunultaneously along 
a steel wire For this purpose, a hard drawm steel 
wire as used in colliery wuiding ropes was obtamod 
of a total length of about 000 ft and diameter 
0 123 in. The wire was hrmly clamped near one end 
by means of throo clamps spaced about 18 in. apart 
About 60 ft. from this end the wire passed through 
a solenoid and search coil, and a second exactly 
sunilar solenoid and search coil was arranged at a 
distance of 268 3 ft along the wire from the first 
solenoid, tho free length of wire beyond tlio second 
solenoid being 185 7 ft The solenoids wore coimocted 
in sories and excited by direct current Tho two 
search coils could be connected in senes through a 
valve amplifier to tho oscillograph or each coil could 
lx- used alone when so desired A 600 frequency 
standard tunmg fork was usml to provide the tuning 
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In the first tost, the search coil of No 1 solenoid 
was used alone When tho wire was struck at the 
clompod end the oscillogram shown m Fig lo was 
obtained It will bo seen that a group of high-fre¬ 
quency waves IS superposed at o, on the surge a, 
this group being duo to tho longitudmal vibration of 
tho elam{>ed sections of tho wire There are also 
smaller grou{)8 of waves which pass through the 
solenoid later, but after about 0 016 sec no further 
disturbances pass In Fig 16 is shown tho oscillogram 
which was obtamod when the two search coils were 
connected in series and a blow was stnick at tho 
clamped end of tho wire It is now seen that tho 
group of high-frequency waves again apfiear at a, 
superposed on the surge at u. When, however, the 
disturbance has reached tho second search coil, the 
surge and the group of waves have become widely 
separated as showm at 6 6, so that the group is travellmg 
at a much lower speed than the surge The peaks 
at c are duo to the reflexion of the surge at the 
distant end of the wire returning through tho second 
solenoid 

It IS not clear why tho group of waves should 
travel at a speed so much slower than tho surge 
Exporunents with an luineuled wire indicate that the 
speed of tho group is more nearly eijiial to that of 
the surge Further experiments aro being made to 
observe tho effects on this phenomenon of tho fre¬ 
quency of the waves m the group 


Accuracy of the Cune-Cheneveau Magnetic Balance 

In a letter to Natiibk* and also m a recent Royal 
Society paper*, F E Hoare mentions difficulties that 
he has had with tho Curie-Ch6nevoau magnetic 
balance an«l states that after a trial of some months 
he has decided to abandon the use of this instniment 
Ho euncludos that it is “almost impossible” to place 
the spoi'imeti always in exai tly the same position 
in tho Hold and ho thinks that he can thus explam 
“the unaccountable changes m the deflexion for 
water obtainixl from time to time” by Gray and 
Dakors* and described by them in tho words just 
(luotcxl These uiiaccoimtablo variations, however, 
are in many cases observed even when tho tube has 
not been romovesl from the beam lietwoen readings, 
and m any event do not exceed 1 per cent, whothei 
tho question of jiosition is involved or not Instead 
of tho 20 per cent of Hoare. the variations observed 
ill tins Department are thus of a much smaller order, 
even with tho balance in its crudest form, and prob 
ably are duo to a diffen^nt cause Tlio mstrumont 

15 free even from this small irrogiilarity in its normal 
working condition. Both the steadiness attainable 
and the ease with which tho position con bo adjusted, 
with reasonable care, are indicated by tho latest 
moasureraent mode in this department by one of us 
(.1 H 0 ) 

Deflexions were read for four separate flllmgs witli 
water and four separate hllings with ethyl nitrate 
It was impossible to detect the slightest difference 
between fho four water readings each was 

16 00 i 0 01 cm for tube -I- water Similarly, the 
four readings for tube -|- ethvl nitrate were identical, 
namely, 12 30 Jh 0 01 cm , in every case, with not 
the slightest variation Tlic eight measurements 
were done in 2^ hours 

Hoare directs attention to the clisc'rejiancios be 
tween tho results of Gray and Dakers* for rubidium 
bromide anil those of Ikenmeyer*, although from his 
recent paper’, when he compares his own results 
with those* of Ikonmeyor, ho has a rather poor opinion 
of the latter as standards for comparison Gray and 
Dakors’ results are supporleil, however, by Pascal*, 
tho sum of whose atomic values, 67 8, is much closer 
to the 66 69 ± 0 64 of Gray and Dakors* than to 
tho 66 6 of Ikenmoyer (quoted by Hoare) or to the 
62 9 of N Crow* Pascal adopted non torsional 
methods, and to compute his atomic \ alues utilised 
at least nmo substances 

Tho usefulness of this mstniment, however, does 
not dejiend upon a few isolated instances Numerous 
results of high precision have been obtamed, and 
confidence in these results is further strongtliened 
bv tho adaptability of tho data to interpretation 
There must bo reserved for a future communica¬ 
tion a fuller account of results achieved with the 
balance and also a description of improvements in 
tho apparatus and m tho details of its manipula¬ 
tion It IS hopctl, in this way, to put our experience 
at tho disposal of those prepareil to give the instru¬ 
ment a trial Francis W Gray 

.Tames H CaincKSHANK. 

Department of Chemistry, 
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Department of Electrical Engmeenng, 
University, 

Sheffield 
Nov. 30. 
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Disintegration by Slow Neutrons 
Chadwick and Goldhaber, in their letter to Natdrk 
on January 12, record oxjierunonts which indicate 
that slow neutrons cmn eject heavy charged particles 
from light atoms, oven when the neutron traverses the 
atom “at relatively huge distances” from the nucleus 
To ac'oount for this, they suggest that there may he 
an attractive force hetweon a nucUnis and a neutron, 
at these large distances 

An alternative ejfplanation is that the hoa\y 
jiartieles arc not m the nucleus, hut outside it 

John Tutin 

26 Ken< hiiroh Stresit, 

London, U (' 3 
.fan 14 

Velocity of Sound in Liquid Oxygen 
It seems that the velocity of sound has never 
been measured m liciueHed gases at low toinperatures, 
probably because the customary methods were not 
easilj practii able It appeared reasonable to ti-y as 
a new method tlie effect, which has recently been 
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discovered by Debye-Soars and Lucas-Biquard, 
namely, the scattering of light by ultrasonic waves 
in liquids and solids Judging from the results 
which I liave obtamed using oxygon os a scattering 
liquid, this method provides indeisl a simple and 
convenient moans for this purpose The experiments, 
which were earned out with oxygen of 99 3 per 
cent purity, boiling at atmospheric pressure (706-720 
mm mercury) at 183 (’ , and with a fre¬ 

quency of 7,6(H) kilocycles, yieldml a sound velocity of 
903 m /sec Taking 1 140 as the density of the liquid, 
one gets then an adiabatic compressibility of 
106 6 X 10“* cm The isothermal comjiressi- 

hihty may also bo calc ulated , with 3 38 X 10“’as the 
value of the differential of the Htwrihc voliuno, and 
0 406 as the spei ifie heat at constant pressure, it 
comes out os 172 0 >< 10-‘ cm ‘/hgin 

A detailed account will appear m lldr Phys 
Acta 

R llAH 

Physikahw hes Institut dcr Universitat, 

Zurii h 
Dec 27 
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Points from Foregoing Letters 


By means of a powerful source of neutrons (hall a 
gram of radium mixisl with beryllium) Prof J C 
MeLemian. Mr L O Orimmett and Mr J Bead 
have proilucod measurable radioactivitj in the 
elements molybdonum, pallmhum, tantalum, tungsten 
and platinum They have <lctormine<l with fair 
accuracy the radioaitive lifo-penods thus induced in 
these elements 

The amount of absorption of infra red light 
(1 4-1 6p) by certain organic substances can Im* 
related to their molecular structure as deducetl from 
chemical tests, solubility, volatility, etc Or. Hilbert 
and Messrs Wulf, Hendricks and Liddol state that 
when a hydrogen atom of an organic molecule is 
joined to two oxygen atoms by a co-ordinate link 
(tliat IS, it forms a 'cholato’ rmg by sharing two 
electrons of one of the oxygens) then the compounfl 
does not show the usual amount of infra-red absorp¬ 
tion typical of ordmary compounds containing the 
OH group, although by chemical tests the OH group 
appears to bo present 

Crystals without a centre of symmetry (carbor 
imdum, xmcite) when placed between two mercury 
electrodes, can bo us^ as radio-detectors, while 
symmetrical crystals (galena, pyrites) do not givo 
rectification with such large contact areas, but only 
with point contacts (cat’s-whisker). Dr S R 
Khastgir outimes a theory based upon the arrange 
ment and the unbalanced electrostatic forces of the 
atoms m the surface layers of the crystals, and claims 
that this theory expUuuis a number of observations 
not accounted for by other views of crystal reotifioa- 
tion 

It has been shown that infants con jiroduce their 
own vitamm C. From experiments with female 
guinea pigs in which luteal tissue was artificially 
mduced, Dr. Geoffrey Bourne deduces that the 
corpus luteum of the ovary also has the ability to 
synthesise the anti-soorbutio vitamm C. 

Mr. B. Snow and Mr. B. Le Fanu find that the 
cambium cells from strips of decapitated young sun¬ 
flower plants, not only continue to grow, but even 


produce wood cells (xylem) and give off roots, when 
covered with gelatin containing auxm (from the 
ether-soluble extract of urme) This raises the 
question whether the hormone activating csmbial 
growth may not bo identical with auxin, which has 
been shown to promote cell elongation and root 
formation 

Prof V V Narlikar gives an equation, which he 
states to bo the only one, relatmg space tune and 
velocity in such a way that the formula is invariant 
(iTulojiendent of the observer’s motion) From tins 
formula the recession of spiral nebulae can be 
deduced 

The distribution of intensity in the sjxictrum of 
the light Hcallorcd by gases at different pressures 
has Usen ilotermmcd by Mr S Bhagavantam and 
Mr A. V. Rao They find that thu ‘wmgs’ of con¬ 
tinuous light, which appear at the sides of the 
primary line and have boon ascribed to the rotation 
of inolooulcs, become similar to those obtamisl 
with liquids, when the gases arc under high 
pressure 

The replacement of feathers in fowls is described 
by Miss Anne Hosker, who points out that not only 
in pengums and ostriches, as montioneil by Di 
Lowe, but also with young chicken and ducklings, 
the first feathers during moultmg are carried for 
some time at the tips of succeeding ones 

Dr. T F. Wall reports that in a hard-drawn steel 
wire, with one end clampotl by three clamps 18 m 
a^rt, a group of high-fnKjuency waves of stress 
(produced by a blow at the clamped end) was found 
to travel ^ong tho wire more slowly than the 
simultaneous surge of stress In an annealed wire, 
the speed of the group of waves is more nearly equal 
to that of tho surge 

Dr. F W Gray and Mr J. H Cruickshank defend 
the accuracy of tho 0urie-Chi5noveau magnetic 
torsion balance, they do not agree with F E 
Hoare that tho unexplained variations observed at 
tunes by Gray and Dakers with water are due to 
the unreliability of the balance. 
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Ongms of Morris Dance. Tlie question of the origins 
of the Morns dance and of its name is once more 
raised by Mr Rodney Gallop (J. English Folk-dance 
and Song Soc , 1, No 3) Tlie belief generally held 
that ‘Moms’ was a corruption of ‘Morisco’ and the 
dance itself of Moorish origin was doubted so long 
ago as the time of Strutt, wlio in his “Sports and 
Pastimes of the Ptwiplo of England" suggested thot 
It was derived from a part of the ceremony of tlie 
Feast of Fools , but Francis Douce in 1839 tnod to 
justify the traditional view, wlnlo recognising that 
the European Morris differixl widely from the true 
Moorish dances Cecil Bharji at first (1906) adopted 
Douce’s view, but later (I9li) held that it was a 
development of a pan-Eurojican, or even more widely, 
distributed custom He hi'ld, however, that the 
name might still bo ilcrived from ‘Monaco’, but 
without any implii ation of origin It was a popular 
‘explanation’ of the blackened faces of tho (lancers 
It IS now pointed out thot ‘Morisco’ is appluHl to a 
wide diversity of dances, first appearing m the 
fifttxiiith century in Fmneo, Burgundy and Italy. 
In England, from tho sixteenth century onward, it is 
both a court deuice and a folk-dance No single 
feature is common to all, the two widespread elements, 
the blackening of tho face and the use of Indls, to 
which attention mainly has been directed, being by 
no moans universal In numerous ceremonial com¬ 
bats, the opponents are ‘Christiana’ and ‘Moors’. 
These combats were of wide distribution and still 
survive m Portugal and on the east side of the 
Adriatic, and the> have been carried to Panama and 
Mexico Tho Morisco of tho Hispanic peninsula does 
not always involve two aides and a combat Some 
arc purely processional, though in origm obviously 
a survival of tho pagan ceremonial combat One 
side has tended to disappear, and the survivors 
have retained tho name of ‘Moor’, possibly as tho 
equivalent of ‘pagan’ and as applied to a ‘pagan’ 
dance 

New Fishes from New Jersey and Florida. Mr Henry 
VV Fowler in his pajxT “Tho Buckler Dory and 
Descriptions of three New Fishes from ofi New 
Jersey and Florida” (Froc Acad. Nat, Set Phila¬ 
delphia, 86 , 1934) describes an interesting new 

species of Macrorhamphosus, M. alien which has 
liefore been confused with tho Mediterranean M 
acolopax, but differs from it in the more advanced 
spinous dorsal origin and consequently longer mter- 
dorsal area, and in its deepier body Parathunnm 
roaengarteni n sp is also desenbed from a mounted 
specimen angled by Dr Rosongarten in Florida 
waters, and recognised by him ns a species distmct 
from any wnth which ho was acquainted. This fish 
has a lateral golden band riinnmg along the whole 
length from eye to tad and moasii res 713 mm Another 
interesting new species is Antigonia brotimi, tho 
depth of which is 1/6 greater than its length ; it 
differs m many ways from ifs Barbados relative 
Antigonia caproa, Lowe, tho only other American 
species known Tlie specimens of the Buckler dory, 
Zanopata conchifer, establish its distribution over the 
western Atlantic, known from there previously only 
from tho imperfect and immature Zeua ocellata, and 
indicate that it is likely to occur all along the region 
of the Oiilf Stream 


h Items 

Culture of the Mantle-Wall of Haltx. J. Brontd Oaten- 
by, Joyce 0 Hill and T .1. Mocdougald {Quart, J. 
Micro Sci, 77, Pt 1, 1934) give an account of the 
teehiuqiie of tho culture of small pieces of the mantle- 
wall of Helix aaperaa, more particularly to obtam 
aseptic growths In such cultures the amcobooytes 
wander out of the piece of tissue and become much 
flattened, but do not form a connective tissue network 
to such a degnae as m non-aseptic culture In older 
oxplants. the Golgi apparatus of the amcobocytes 
breaks up mto granules which become scattered 
through tho colls , henco statements conooming the 
Golgi apparatus, based on evidence obtained from 
colls m culture, are of doubtful value. There is good 
evidence that the cells in tho tissue cultures of Helix 
divide by amitosis The amoebocytos do not ingest 
bacteria until tho latter hav'o become very numerous. 
Joyce C Hill contributes {J Hoy Micro Soc , 64, No. 
3, 1934) a useful article on tho technique of the 
culture of the tissue of Helix The H6don-Floig saline 
solution, the (omposition of which is stated, proved 
to be the most satisfactory, for in this the amcebocytes 
which emigrated from tho mantle wall product a 
woll-orgauised connective tissue network By 
sterilising pieces of tissue, either by exposure to 
ultra-violet radiation or by soaking m blood, the life 
of the cultures was much prolonged Tho amcebocytes 
were more flattened and did not unite to form a 
definite network. 

Iodised Wraps for Fruit Storage. Mr R. O. Tomkms, 
of the Low Temperature Research Station, Cambridge, 
has investigated the possibilities of using lodi^ 
coverings for fruit when placed m storage The 
seventy of many fungal diseases of storage is 
notorious, and tho use of germicidal covers would 
appear to be one of tho most obvious methods of 
control, if tho fungicide has no harmful effect on the 
fruit Initial difficulties seem to have been largely 
overcome (J Pomol. and Hort Set , 12, No 4, pp 
311-320, December, 1934) The loibsed wraps are' 
made by treating tissue paper with a definite volume 
of iodine solution—a covenng 26 cm square contains 
approximately 30 ragm of free lodme Laboratory 
tests show thot storage rots of fruit can bo con¬ 
siderably reduced by this land of wrappmg, whilst 
the appearance and ripening of most varieties is not 
unpaired. Problems for the future molude a study 
of the amounts of iodine absorbed by the fnnt, and 
a more extensive determination of varieties which 
are harmed by iodine treatment 

Cyclones in Mauriutis. The cyclone season of 1932-33 
m Mauritius and m the neighbourmg parts of the 
South Indian Ocean is described by N. R Mc(}urdy, 
director of the Royal Alfred Observatory, Mauritius, 
m Miscellaneous Publication No. 16 of that observa¬ 
tory. This IS the sixth of a senes of publications 
dealing exclusively with the cyclone seasons of that 
region For this year the amount of data available 
for drawing synoptic charts is greater than at any 
tune previously. There were six cyclones m this 
season, a smaller number than usual, and fortunately 
only one of these appears to have been mtense. 
Tho storm in question appeared on the synoptic 
charts for March 3-16, 1933, and passed between 
Mauritius and Madagascar, it followed 
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unusual course, twice approaching Madagascar from 
tlie north-east and recurvmg to the south-east. 
rSevoral ships were mvolved m the region around tlie 
centre, where wmds of hurricane force were en¬ 
countered with very heavy ram and extremely high 
seas, and one ship wm unfortunate enough to spend 
some days near the centre, having waited for the 
storm to pass away to the south-east after the first 
recurve and being involved m the second recurve, 
wlien the rate of travel of the centre was only two 
miles an hour Another intorestmg phenomenon was 
noted m connexion with two storms m February 1933 
These formed within a few days of one another and 
both appeared on the synoptic charts for several 
successive days. This is regarded as a common 
iM'Ourrenco in tins region, for three similar cases were 
ilescribod in Miscellaneous Publication No. 14, which 
ilesoribes the cyclone season of 1931-32 One of the 
remaining oyclones provides an example of the partial 
break up of a storm on its encountering the high 
ground in Madagascar The author of tlicse pajicrs 
concludes that cyclones do not disturb the winds of 
the cirrus level at Mauritius when their centres arc 
more than two or three hundred miles away. 

Heating of Electric Cables exposed to the Sun. The 
maximum current an electric cable can carry is fixed 
by the temperature rise of the rablo after the current 
has been flowing so long that the cable has attained 
a constant temperature It is usual to specify a 
j<'ni{)eraturc rise of 60° U above that of tlie siir- 
I nunding air If the cable is exposiHl to direct sunlight 
a substantial increase of temperature will occur, and 
dim will mcrease the rcsialance of the cable and 
(onsequently the electric fiowor lost in it The British 
ICIectnool Research Association has prepared a report 
on this subject (J Inst Elec Eng , Dec. 1934). Tlie 
maximum solar ladiatioii in different parte of the 
world IS known approximately, and useful tabular 
information is given in this report. From this, the 
temperature nso of a cable of given diameter sus¬ 
pended on a rack can lie dotermmed for a given aur 
\nlocity by means of a factor which vanes with the 
diameter of the cable and with the velocity of the 
air Practical tests were carried out at London, 
Milan and Buenos Aires. The maximum temperature 
was observed and is reached when the sky is clear m 
about half on hour if the cable is exposed to the 
win’s radiation lietween 12 noon and 2pm summer 
tune Under these conditions, cables of about two 
inches m diameter may show a temperature nse of 
17° C This figure must bo deducted from the per¬ 
missible rise of 60° C. above shade temperature "This 
materially reduces the permissible current the cable 
con carry. The results obtamed abroad are m good 
agroomont with those obtamed m England. In an 
appendix, the theory of the nso of temperature is 
HI von The agreement of the experimental results 
with theory is much more satisfactory for the load- 
> overed cables than for the armoured cables 

An Elcctnc Method for Measuring Young’s Modulus, 
b IS well known that a definite relationship exists 
I'etweon the stress and the permeability of iron, steel, 
nickel and cobalt wires. Joule observ^ m 1847 that 
I liar of iron changos its length when magnetised, tuwl 
^rty years later S^helford Bidwell earned out a large 
number of exact researohes m this connexion. He 
measured the changes of length of wues when placed 
m a magnetic field both when the wire was loaded 
and when it was unlMded. Dr. T. F. Widl has 


develo{^ an interestmg eloctromagnotio method for 
measuring Young’s modulus (J. Inst Elec Eng , 
Deo. 1934; see also Nattirk, 132, 361 ; 1933 and 
133, 418; 1934) It is bas^ on the fact that, 
with magnotisable materials, the magnetic perme¬ 
ability changes with strain Wlien a rod of iron, 
stool, nickel or certain alloys is placed axially in 
a solenoid excited by direct current, and the rod 
18 cauaeii to vibrato longituduially with its natural 
frequency, the changes of mechanical stress will 
produce corresponding changes of the magnetic flux 
in the rod Hence an electromotive force of the eanio 
freijuoncy will be induced in a search coil which 
embraces the magnetiseil part of the rod The 
frequoncj of this K M F is measured by moans of 
oM-illograras, and from the density of the metal and 
this frequency the value of Young’s modulus can 
easily bo calculateil For the time wave a standnnt 
tuning fork was used having a frequency of 600, the 
vibrations being mamtamod electrically The results 
obtained by expenmonte on iron rods, mild and hard 
drawn steel wires and niekol rods are given The.y 
show that satisfactory results arc easily obtained 

A Cosmic Ray Meter. A detailed description has been 
published of a precision recording cosmic ray meter 
which has been designed by Profs A H Compton 
and E O Wollan, of the University of Chicago, and 
R D Bennett, of the Massaohusotte Institute of 
TetImology, for securing continuous records of the 
variation of cosmic rays at a number of widely 
separated stations (Rev Sci Inst , Deo 1934) In 
order to minimiso lluctuations, the ionisation sphere 
has IxMin made of 19 litres capacity, and is filled with 
very pure argon at 50 atmospheres pressure It is 
protected from local radiations by a 17 ern, layer 
ot uniform lead shot, which reduces tlioir offei t to 
about 0-6 per cent of the usual cosmic ray effect 
The ionisation voltage is provided by a 650 volt dry 
battery, and the ionisation current is nearly com¬ 
pensated by that produced in a small chamber within 
the larger by the beta-rays from an adjustable 
surface of metHllie uranium The residue current 
IS indicated by a Lindemann electrometer, the 
shadow of the needle of which is projected by a 
compound microscope on a moving strip of bromide 
paper 

Spectra of Giant and Dwarf Surs in the Red. Somo m- 
teresting lummosity effects, which will serve as very 
good criteria for distinguishing giants from dwarfs m 
stars of spectral type M, have been discovered by 
Dr Y. Ohman through a study of representative 
stars m the orange and red regions of their spectra 
(Astrophys. J , 80, 171) The instnunents used 
were the 60-in. reflector at Mount Wilson Observa¬ 
tory, with the Cassegrain spectrograph and 18-in 
camera, givmg a dispersion of about 180 A per mm. 
at 7000 A Ho found that three bands of CaH at 
6389 t 6382A., 6921-6903 A., and 7305-7208 A occur 
oonspiouously in the dwarf spectra, but are weak or 
absent in the giants. These bands first appear (in 
the dwarf spectra) at type Mo and become stronger 
in lator subdivisions, whereas m the giants they are 
faint throughout. In addition, the spectra of the 
dwarfs appear smoother than those of giants, on 
account of the presence of much stronger TiO boiMis 
m the latter. The author also confirms Miss Burwell’s 
results for the calcium lines 6162 A., 6122 A., and 
6102 A., all of which are very strong m the dwarfs, 
but faint or invisible in giants. 
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Chemical Technology at the Imperial College of Saencc, London 


O N January 16, at the invitation of tlu' govorninR 
body and the rtt-tor, a distinguuslnil company 
viHitod tho Dujiartrnont of Uhemioal Technology of 
the Imperial Collogc of Science and 1'echuology, the 
oceasion providing an opportunity for observing the 
progress achieved during the past ((uinqiieiiniuin 
Under the leadership of Prof W A Hone, the 
Department, which is exclusively ol a postgiadliatc 
ami research i haractor, has continual its jiolicy of 
pursuing investigations of a fundamental and pioneer¬ 
ing (haractor bearing upon what may be termed 
‘long distance’ problems of industry Such work 
mvariably calls for new experimental methods, and 
a feature of tho various apparatus on view was that 
much of it has been designed m the Dejiaitment 
itself and some is unique 

The mauitonance costs of tho Department’s ex 
tensive ri'search work ari' naturally heavy, but tho 
support which has always been lorthcomiug Iroin 
outside firms luid institutions boars ample testimony 
to the high roganl in which its activities are hold 
The ohief extramural contributors towards the le- 
soarches have been the Royal Soiiety (Messel Fund), 
tho Department of Scieiitihc and Industrial Roseau h. 
the British Don and Steel Federation, Imperial 
Ch«mical Industries Ltd , tho (.las Light and Coke 
Companv, the South Metropolitan (.las Company, 
Messrs Radiation Ltd , Messrs Fen anti Lbl . 
Messi's Westinghouse Brake and Saxby Signal Co , 
and Messrs E (.1 Acheson Lhl Altogether, tho cost 
of the research work now amounts to upwards of 
£9,S00 a year, of which approximately 65 per cent is 
met by special ad hor, extramural subscriptions 
Smee its inauguration in 1912, contributions from 
outside sources towards the research equipment and 
work of tho Defiartmont have amounted to more 
than £60,000 (capital oqviqimont = £16,000), above 
hve-aixtlis of which has come through Prof Bone 
During the afternoon. Prof Bono gave an aooount 
of the work of the Department. In subsequent 
speeches I’rof H E Armstrong and Mr H James 
Yates, chairman of Radiation Ltd , paid a high tribute 
to it and stresseil its s< lontific and national import 
atice Although Prof Bone will shortly n-ach the 
retiring age of sixty-five, they think it would he 
calamitous if a stringent application of a rule were 
allowed to interfere with its I’ontmuity or with his 
ooiituiuetl dnxH'tion of it 

Recent advances in the work of the Department, 
which is divided into sections devoteil to fuel techno¬ 
logy (meluduig high-pressure gas reactions), electro¬ 
chemistry and chemical I'ligmoormg were demon 
strated in the various laboratories, and may be 
summarised as follows — 

Fukl Technocoov 

Chemtatry of Coal The cost of this work, directed 
to problems connected with the natural maturing of 
coal, has boon defrayed mainly by grants from the 
Fuel Research Board It has resulted in (i) new 
knowledge beanng upon the origin and development 
of the mam ‘coking constituents’ of bituminous 
coals, (ii) the discovery not only of the essential 
‘benzonoid’ structure of the mam coal substance but 
also tho development thcniof throughout the lignin- 
peat lignite coal-anthracite senes 

Mechanigm of Oaaeotu Combualton Several in¬ 
vestigations have been continued on (i) the oombustion 


of carbonic oxide, (ii) tho combustion of hydro¬ 
carbons, (ill) tiamo spectra, etc Now evidence lias 
been fortbcoming that eaibon monoxide bums m 
two ways, one involvuig and tho other independent 
of the intervention of steam , also that the initial 
oxidation product of a gaseous hyilrocarbon is the 
corri'spondmg alcohol as jiustiilated m tho hydroxyla- 
tioii tlKxiry 

lligh-Presaure Oas Henrhuna ami Explosuma The 
work upon gaseous explosions with which Drs D M 
Newitt and D T A Towiiond have bfxiii specially < 
ossoeiateil has been extended to initial pressures of 
1,000 atmospheres, the highest yet attempbsl 
Nitrogen activation m oxplusiuns of carbon monoxide - 
air media lias been shown to reach a maximum at 
c 360 atmospborQS, and nearly 6 per cent of nitric 
oxide to bo recoverable from 2CO f 30, -|- 2N, 
explosions at 75 atmospheres 

Dr Ncwitt has also develojied a new linn of work 
on the pressure oxidation ot typical hydrocarbons 
with tho view of okuidatuig the moehanism of the 
process and ot obtaming largo yields of intennediate 
protluets A yiekl of 60 per cent of methyl alcohol 
has been obtained from methane and 60 jicr cent of 
ethyl alcohol from ethaiii', while toluene has yielded 
large amounts of boruyl alcohol and benzaldohydo 

The high pressure field has also boon extended by 
Dr Towiiend to tho determiimtiori of ignition tem¬ 
peratures of paraffin hydrocarbon, etc — air mixtures, 
with results of great signiheance both theoretically 
and in regard to internal eoinbustion problems. 
Briefly, it has been iliscovorod that tho ignition 
teinporaturos are located in two widely separated 
ranges, one usually above 69(1° C for low pressures 
and tho other below 360° C for high pressures 
Transference of an ignition tomjieratiiro to tho lower 
range occurs abruptly at a dohnite rntieal pressure , 
this iiressiire corresponds with the incidence of 
‘knock’ in an engine at a de/mite compression 

Another contio of interest was an impressive higli- 
piessuro apparatus designed by Dr. Nowitt for m- 
vestigations on liipiid organic reactions at pressures 
of 5,000 atmospheres This work, which has been 
financed by Imperial Chemical Industries Ltd , 
and IS under the jomt supervision of Profs Bone 
and Thorp*', has mot with such success that new 
installations are now in course of erection for prossuroB 
between 10,000 and 20,000 atmospheres 

Flame Propagation in Oaaeoua Explosions. This 
work has consisted mamly of photogra[>hic researches, 
throughout which Mr R P. Fraser lias collaborateil 
with Prof Bono and ilevelopetl the present Fraser 
high-speed camera of the rotating mirror tyjie 
whereby detailed records are obtamod, capable of 
measurmg flame movements of frequency down to 
ono-millionth of a second Important new knowledge 
oonoeming the mfluence of compression waves, tho 
phenomena assooiatixl with ‘spin’ in. detonation and 
the influence thereon of magnetic and oleotno fields 
has boon obtamed, with the result that a new con¬ 
ception of detonation has been arrived at and is 
shortly to be publishetl 

Blast Furnace Reactions Begim m 1925, undsJ 
the auapiees of the British Don and Steel Federation, 
this mvestigation has also made notable advanoes, 
special apparatus having been devised for determuimg 
the relative velocities of ‘carbon deposition’ and ‘ore 
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leduction’ roaotioiiii at vunoua temporaturea aad high 
gas spetidH os met with in blast furnace operations 
During the post few years the work, which w earned 
out by Dr H L Saunders, has thrown such important 
new light on blast fuineice 

reactions that recently - 

the Federation decided 
to finance and develoji 
tmrallel investigations up 
on actual blast furnace 
jilant With this end in 
\ lew, a Committee has 
boon formed, with Prof 
Bono as eliairinan, to 
organise and (any out 
this piograinmo of work 

UnKCnUOI’HEMlSTKY 
Odae/nm Combualion ui 
hlrrlrit DMch^rgea /md 
Electrical Iqnition In¬ 
augurated in 102.5 b) 

Asst Prof (J 1 Kindi, 
these investigations hn\e 
been continuously prose 
< uted, and new light 
thiown on the combus¬ 
tion of hjdiogcn and 
(jvrboii monoxide and on 
rthn part plajod h> (ho 
hjdroxyl iivhial in sueli 
circumstanres 

In addition to hasing 
established the oxcit.a( ion 
view of electrical ignition, 
a notable improvement in 
the design of electrical 
Ignition systems for mo 
bile internal (ombustion 1 lo i Elccircti 

(’ngincshasbecnachK'v tsJ 

Also as an outcome of work on the analysis of disc harge 
phenomena in ignition, a tyiio of high sjiewl cafhodi 
ray oseillogiaph has been developed which has now' 
been widely adopted in other laboratorus 

Eleitton Ihffractuni and Ileleiogenicrui ('iiluhiaia It 


has bevn established that electrical condition, eatalytif 
activity and struetiiro of surface catalysts are 
intimately related Great progress in this held has 
recently been matio possible by the application of the 
electron diffraction 
method of strueturo 
analysis 

A niimbei of pitsusion 
eaineras designed by Prof 
Fincli weie on view (Fig 
1), ollu;r (hemiral pro¬ 
blems being attackcsl by 
Ibis ni'w method nr(> 
(i) (orrosion, (ii) electro- 
deposition. (ill) tberm- 
lonie and pboto-eloetric 
emission, (iv) lubniation, 
(v) j)n))iorti('B of colloidal 
metals, (vi) foimatioii of 
siirfiKO (ompoiiiids, ('h 


Till' cbetmcnl engiiiecr 
mg SIS tion of tbo Pejiart- 
ment sufferisl a severe 
Joss through t)ie deatli of 
Plot J W Biiiebley in 
1931 Since that time, 
Asst Prof S G M Uro 
has taken eliaige of it 
and 18 directing work on 
geneiid problems siifh 
as (i) h('at transmission, 
(ii) How’of liipiids through 
giaiiular bixls, woven 
mati'iials, (tc , (iii) the 
distribution of energy m 
ball null ojierations, etc 


Dining the (pnnquen- 
niiitn, 98 students, 21 of them from overseas, 
have passed through the Oopartmeiit, of 78 whoso 
kxations are known, (1,3 have passi-d into industry, 
Id into research or husuicss jiosts and 5 into 



Lunar Influence on the Ea 

F luctuation m the yield from vear to year, 
from month to raontli, and even from day to 
day, 18 one of the outstanding and disconcerting 
characteristics of all herring fisheries For thirteen 
seaeons, 1921-1933 mclusive, careful records have 
been kept of the amount of herrings landed daily at 
Yarmouth and Lowestoft during the late autumn 
(Ootobor-November) fishery off the East Anglian 
coast These figures of daily landings have now been 
submitted to detailed analysis by the scientific staff 
of tbo Ministry of Agriculture and Fisheries, Lowes¬ 
toft, who find that they reveal a definite monthly 
rhythm m the catohes, the maxima coinciding witli 
the period of full moon* 

When the moon is at full m the first week of 
I October its effect is but slight, but the landmgs 
gradually increase as the season advances, to cul 
minate in a peak during the week of November full 

• Lniur InfluotKw on tile Eut AaglUa Herring Ftohery Hy B Jv 
Ssv»g# »n<t W 0 HodgKin JounigJ du Cotueil, », No 2. 1924 , 
PP 222-229 


;t Anglian Herring Fishery 
moon In these circumstances, it is only the middle 
iiiid later parts of the season whicli produce good 
cab hes A full moon occurring m the second week 
of October produces a pronounced jicak m the curve 
of landings, this maximum being tollowcd by one of 
approximately equal magnitude ui the week of 
November full moon Full moon m the third week of 
Ot toller produces a still more pnmouncod peak for 
this period, but the corrcsponchng November full 
moon IS considerably loss effective Finally, when 
the moon is at full durmg the fourth week of October, 
it produces the largest peak of all, but the lote 
November moon is accompanied by a nso so slight 
as to lie of little benefit to the fishery. 

From these obsorvationa it follows that the best 
prospects fop a siiocessful fishery—at any rata from 
the point of view of production—are found when the 
October full moon occurs m the second week of the 
month. When this hapmns, the combmed effects of 
the October and Novemoer moons are greatest, and a 
lienod of about five weeks good fishmg may be 
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oxpecLml A very lute October full moon is the least 
prorniHiiig of all, lor then only one prominent peak 
ocourw m the fishery The period of good fishing is 
therefore verj. short, and if it should happen that 
the activities of the fishmg fleet he rostnetod by adverse 
weather conditions at tins tune, the clianees of a 
successful fishery in that season are extremely slight 

The occurrence of these peaks in the curves of 
landmga iluring the weeks of full moon is iield to be 
more than coincidence, and the data cortamly appear 
adoqnatelv to support this view The aiithois are at 
a loss, however, to suggest an explanation for this 
corri'lation between the >ield of the Kost Anglian 
hciriiig bshcrv and a jihaso of the moon This task 
IS made all the more difficult by the fact that the 
same coirelation is not exhibited by the herring 
fisheries in other localities Father there is no obvious 
forrclation at all between the landings and the 
moon’s jihase -as in the Scottish fisheries or the 
peaks oi i iir during a different phase of the moon— 
as at North Shields, wheie tlie maxima occur during 
the 'first quarter’ 

It should be emphasised, however, that failure to 
hud an explanation of the mfhionoo exerted by the 
moon on the great lOost Anglian fishery in no wav 
detracts from the value of the observations whi< h 
have demonstrated its oxistciii.e The authors are 
therefore to bo congratulatisl iijion liuvmg full> 
iwdiinved the two-fold object of their investigations 
111 a notable advance towards the making of more 
accurate forecasts of fluctuations in the yield of on 
ini|K)rtant fishery, they have succoeded also iii addmg 
materially to the sum of our knowledge concerning 
lunar periodicity in the behaviour of animals 

(i A S 

Uruvcrsity and Educational Intelligence 

f'AMBnrmiE —The Vice Ohatu’cllor iinnouiii es a 
further gilt from Dr (1 P Bidder, of Trinity College, 
foi the benefit of octiijiarits of tho Cambridge table 
at tho Zoological Station in Najilcs Foi three years 
J)r Biddei lias made annual payments of .5,000 lire 
into a Naples bank foi the maintenance of occupants 
of till' tabic during then sojourn in Napltis Ho now 
offers to clejiosit m that bank mi.>i. iiritlos whieli, bj 
the use of principal ami inti'rost, will provide 5,000 
liie annuallv for the same purpose, for a further 
period of ten jears Tho piolossor of zoology will 
have discretionary jiowera over the fund 

Tho (roldsmitlis’ Company has mode a grant of 
£5,5(M) for defraviiig the expenses of an investigation 
of the tillovs of silvci, to he caiTieiJ out in the 
Metalling^ hoboratoij under tho guidance of Prof 
R 8 Hutton, professoi of motallurgj at Cambridge 
The grant is to be sjireml over three years 

An Anierieaii "Kdiicatlonal Review” jiiiblished as 
a sujijilement to School and Society of December 1 
conveys the imfiression that school teai'hers m the 
United States aro to day very much on the defensive 
Awakening from a dream of hcavon-ordnmod seeiirity, 
they recognise that they have lost miieh of the 
umjucstioning jiopular reverence they and their 
preileeessors onjcyed for generations, and arc no 
longer taken seriously as oracles of civic wisdom If 
the President’s ‘now deal’ is to provide old-age 
jieiisions and unomplov inent insurance, there will, 
it IS felt, be a danger of these soeial services being 
financetl in part by eneroaching on school budgets 
The same review comments on the progress of adnit 


oiliication with special reference to tin ‘aliuimi educa¬ 
tion’ movement which is peculiar to America Among 
its manifostations are mentioned a throe-day con¬ 
ference at Seattle on present day economic and poli- 
ti< al problems, in which a thousand alumni of the 
Uiiiversitj of Washington participated, similar con¬ 
ferences of alumni of other universities and an annual 
two-wiH-k Institute of Public Affairs organised by the 
Universitj. of Virginia 


Saence News a Century Ago 

The Entomological Society 

The amiiversiiry mooting of the Kntoinologii si 
.Society was hold on January 26, 1835, J. (i Children, 
See R S , the jiresident, being in tho chair After 
tho possuig of the inmutes and accounts, the jiresident 
delivered an address in the eoiirso of which ho 
< ongratulatod the 8oc lety on tho jirogress of ontomo 
logy and the favourable report which had just been 
read, while tho secretary tollowixi with a sketch of 
the Jirogress of tho seieneo at homo and abroad 
The olTicers elixtcsl for 1836 wore President, Rev 
F W Hope, Treasurer, Mr Yarrell , Curator, Mr 
I’ickering , and Secretary, Mr Westwood 

Royal College of Physicians 

The Jiresident of tho Royal College of Physicians 
from 1820 until 1844 was Sir Henry Halford (1706- 
1844), who was physician in turn to (ieorge IV, 
William IV and Queen Victoria On Januaiy 26, 
1836, oceorfling to The Times, the evening mootmgs 
of the Society were oommenoeil at tlio College m 
Pall Mall Sir Henry Halford was in the chair and 
the meeting was attended by about seven hundred 
persons including many distinguished statesmen, 
lawyers and others Tho meeting began at 9 o’clock 
and tho company disjiersisl at 11 o’clock The 
president, said The Times, read a very interesting 
paper contaming some observations on the treat¬ 
ment adojited by medical men from a very early 
period, in the care of various oornjilainte, and related 
many amusing anecdotes of tho remedies they 
applied Ho described the different complaints 
which terminated tho lives of the monarohs who 
governed Great Britain, and also explamed the 
circumstances attending tho deaths of Addison, 
Drydeii, Dean Swift and other distinguished char- 

Stcam Navigation upon the Danube 

Under the above hc»dmg, tho Athenaeum on 
January 31, 1836, said . “Very gratifying accounts 
have recently been received of the progress of steam 
navigation ujion this noble river. Under the auspices 
of the Austrian government, tho whole region from 
Presburg to the Black Sea, and ovon to Constanti¬ 
nople, a distance of fifteen hundred miles, has lately 
lieon ojienod to the influence of steam This project 
was first undertaken by Count Czechengi, a Hun¬ 
garian nobleman of great fortune and very etJightenod 
irund, who in quest of mechanical information, has 
made several jourmes to this country Unlike tho 
majority of the Huuganan nobles the Count has 
exhibit^ the most enthusiastic devotion to the 
improvement of his ooimtry, by the introduction of 
the useful arts, and his operations for improving the 
navigation of the Danube have been upon a scale so 
vast, as to entitle him to the appellation of the 
Bridgewater of the German States . 
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Soaeties and Academies 

Cracow 

Polish Academy of Sciences and Letters, Deeembei 10 
W riKOHUtEK and J Sctszko New stereocheuiical 
studies Optical isomerism of the a jihenjlsnlphinyl 
phonylaoctio acids The I'csults aie in agroomont witJi 
the hy|)otlic8i8 of two centres of asymmetry, one 
round the (arbon and the other round the siilphiit 
atom K OziKWOVSKi an<l Mllb J Sciiohn The 
reactions of diphenyltliioiirea with the hydro 
aiomatic ketones VVt Szafer Tlie toso genus 
(Rom), ' Polish Flora” (vol 5) ANDHk SiiolioN 
Itesearchcs on tlio diluvial \eatiges of plants belong¬ 
ing to the family Nympheaceo) Mlee M Cawlow- 
SKA The Nalados in the Polish diliiMiiin Z 
(JRODZIN8K1 Kosoarchea on the development of the 
v'ascular area in the chicken Mlte S BoJAHC/yK 
The form of the colls of the cerebral oorti'X in donicHtii 
and in wild animals (lurewicz and Szats/aturjan 
have d(*striboil pyramidal ccUh m the coilev ol 
amraala in the wild atate, while in domestic aruiiials 
lound colls liavo been obaervod Tho author shows 
that the foim of tho cell depends on tho mode of 
fixing and tune elapsing after removal from the skull 
Max Hosr (1) The hypothalamus of the rabbit 
(2) Tho parts of tho thalamus in lelation with the 
cortex in the labbit (3) T'ho mehvthalairms and the 
epithalamus of the rabbit J Stac’H The genuH 
Oilontellri and its sfiei ii's 

(lENEVA 

Society of Physics and Natural History, Novembci 15 
Kurt Meyer • Contribution to tho theory of narcosis 
Tho author by his experiments gives support to tho 
hpoid theory of narcosis. E Brinbr, K RoKAKisand 
B Susz Kosoarchos on the oxidation of tho nitrogon 
oxides in the presence of ozone. M (Jvsin . Tho 
basio Igneous rocks of the Haute laitira (Belgian 
Congo) In the Haute Lufira basin (Katanga) 
numerous outcrops of uralitised diabases have bcon 
observed, containing a blue soda amphibolo and a 
little dipyre Tho blue amphibolo fonns borders 
round the urahto regions , the dipyro occurs aa small 
grains mixed with tho products of the saussuritisivtion 
of the plagioclasos The iimlitisation, tlie formation 
of blue amphibolo and the scapohtisation can be 
attributed to the action of porunagmatic or apo 
magmatic mineralised solutions on the diabases 
D ZiMMET A practical sphygrnograph for man anil 
animals 

Melbourne 

Royal Soaety of Victoria, November 8 Kathleen 
M Crooks : (1) The cultural and oytological char¬ 
acteristics of a new species of Mycogala. While 
isolating several fungi from Jarrah (Eucalyptus 
mnrgxnata) timber a new species of Mycogala, M 
tnargxnata, was obtained There are two types ot 
asexual spores • (a) ohlamydosporos, spherical in 

shape and dark brown m colour with a thick wall 
when mature, and ranging from 0 to 18 g m diameter , 
(6) oidea, formed by' the transformation of aerial 
branches into cylmdneal, hyaline elements which 
agam break up into smaller segments one or more 
septate Pentheoia are abundantly developed The 
perithocium mitial is a coded septate hypha—the 
Moogonium composed of segments at first midti- 
nuoleato, but later bocommg um-nucleate An 
anthendium is not developed From the oecogonial 


I od uscogenotis hy’pliBB arise Those branches lue 
rather irregular and recurved at the tip Tho ripe 
osci contain eight spherical hyaline oscosporos, 
2-4 5 g m diameter (2) A jiowdeiy mildew of 
Roronia nmq/uiligma -In .Si jitomher and October 
1933, Horonui growing at Healcsvdle was found to he 
diseased Tho disease was a powdery mildew’caused 
by a sppdos of Oidiut/i The fiingua athukoil Ihi' 
jietals while tho sU-in and leaves apiieared i|uiti> 
lioidthy From fho vegetative mycelium, aerial 
branches arose and at the apices of these liyphie, 
oidia weio contracted Tho oidia wore ovoid m sliape 
and had an av<>rago sizo of 28 (x x 13 g and a range 
of 19 38 g X 11 18 g In the family Rutaceac to 
which Boronia belongs, there are few ineinbi is which 
have heon attacked by Ouhum spei les, but I ho char- 
acteristios of tho form on Bu/onia do not agree with 
any of those previously described Henco it is pro- 
jiosod to give the fungus in (giestion the specific 
name OiJium boroiiM Ilma Cl Bai.Iib S< lorote- 
foriniiig fungi caubing disease m Malthxnia, Primula 
and Delphinium in Victoria Bhizoclonm solam, 
Kuhn, IB looordcd as causing 'damping off’ of 
Matthiola tiicaua scodhngs in Vutoiia Sclerolinui 
minor, .Tagg , is rocordinl os causing a i ollar rot of 
Pnmuln malacoule-H in Victoria Coiluiuin erninfuguin 
IS recorded as (aiising a collar rot of delphiniums in 
V'k toria A description of the pathogen in culture 
IS given, anil loinpaiisons are madn lietween tho 
strain isolatcsl from Delphinium, Wolf’s strain of 
Corliciim renlri/iiguni and Whetzel’s strain ot Scleio- 
hum Dilphinn, Welch Eileen E Fisher ‘Sooty 
mould’ of tho tree fern, Dicknomu A dense black 
film on file fronds of a Dicksoma plant growing in 
a fernery at Boncastei, 11 miles oast-nortb east of 
Molbourne, is due onfiroly to the fungus Tetchoapora 
•nihetna (Mont ), (Jau 

Rome 

Royal National Academy of ,the Lincei Ciimmunica- 
tions received duruig the vacation of 1934 (1 

.ScoRZA Tho structure of pseudo null algebras 
<1 A Chocc'O Static and kinotic stability of 
aeroplanes ft Rovebeto Post Pliocene opiro 
genesis of tho mantuno Alps and of the Ligurian 
Riviera S Rios Tho ultra-convergence of Diri 
chiefs series (}h Th Gheorohiu A special case 
ol motaspherical functions S Finikoff Couples 
of surfaces whose asymptotics correspond and 
whose homologous asymptotic tangorits mtersoct 
A Masotti • The discontinuous plane motion m 
duccxl in an iiideUmto rectilinear lamina O Garcia 
Kinsteiman correction of the time in planetarv 
movement (2) N Moissfiev Uurves defined bv 
a system of differential equations of Iho second 
oixler (1) A methiHl of qiiahtativc analysis apphisl 
to dynamio problems with two degrees of freixlom 
G B Rizzo . The mfluonce of the terrestrial atmo¬ 
sphere on the effect of latitude m the intensity of 
cosmic radiation Tlio view is expressed flint the 
mfluonce of the bulgmg of tho atmosphere in fxiua 
tonal regions should he taken into acooimt in eon 
sidoring the diminution observed m oosmvc radiation 
at tho equator S Fbanuhetti ; Interatomic forces 
and oscillation frequencies of the atoms in lattices. 
S11.VIA Restaino • Double sulphates of tho rare- 
earth and alkali metals Investigation of the system 
Pr,(S 04 )i ~ KjSO, — H,0 reveals the existence of 
SIX double sulphatos The following compounds are 
also formed : Pr,(SO«)i, RbjSO,, 8H,0 : Pr.lSO,),, 
C8,SO„ 8H,0 , Sm.fSO.),. Nn.iSO.. 2H,0 and 
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4Sm,(,SO.)„ r.Na,lS()„ HH.O U PRiNt ipi Obaurva- 
tions on the analogies existing Viotwoon tlio tertiary 
deposits of Albania and those of central Jtaly A 
CAVINA.TO • Contribution to the knowledge of the 
petrography of Sanhnia A characteristic Kersantitic 
voin with prasinitic facies in SarrabuH A Miuki 
D iagnosis of Urucella in animals Bnurlhna Mtm 
A methoil is given for obtaining a brucelhno prepara¬ 
tion which serves as a sensitive means of diagnosmg 
Brucella in animals, and has advantages over the 
agglntinalion tost for this purpose R Savkixi 
O bservations on some elaborates of the cells of the 
ehlorenchymc (i Amantea The offetts of slow 
and repeated asphyxia m an eiu losod spai e D 
OlOANTK Observations on the coiii-se ot the ri> 
constructive jiroccsses in the pigtsin 

VlEN>A 

Academy of Sciences, November S Jtnnoi,> Kanjt 
sCHKtiiER Meehaiius of the Folin (south wind) 
K \V F KoitoiAiJsrti and F Kopi-i. The Raman 
effect (38) The Raman sjioitrnm of organic sub 
stances (isomono jiaraffln derivatives) Repetition 
of previous moiisuremoiits and oxainination ol a 
luimbor ot new compounds give results which me 
considerod in relation to free rotatabihty These 
results, and also the intensity differoncos in the 
spec'tra of paralhns lontauiuig chlorino, bromine or 
iixiine as substituents, are in agroomont with the 
view that the rotation leads to two different, stable 
spaee-fonns The spectral transition, Ct;i4-> OH, Ct 'I, 
-(UH,), COl,-((Tl,),Ut'l--(ni,)« 0 18 also dis 
eussofl K W F KoiiLUATisi'H and A Ponorat/- 
'nio Raman sjHS’trnin of polysuhstituteil bon/,enes 
The vibration spectra of the nucleus substituted 
benzonos. Cl U.Tf.X, wliero X - NH„ OTT, F. CN, 
Dr, or T in tlie ortho , meta , or para position, are 
dosi ribcd 

Nov emljor 14 Frnst Bei'tft, and Arti’b Ki'tzel 
N ioo . The action of liipiid brommo on cellulose 
Contrary to previous statements, bromine is able, 
nndor smtablo conditions, to dissolve cellulose fibres 
completely, the time roriinred varying from several 
weeks at the ordinary temjsiraturo to a few minutes 
at lOO^'C JovAN .TtraiStd The identity of Bryo- 
phyllum rachleatum, l>omaire, with Bri/ophyllum 
proliferutn, Bowie, with hiologienl remarks 

November 2'2 Leovoi.T) Poivtukim, If Stkidl and 
F Kock . Orienting investigations on the mfliienco 
of ultra short waves on blossoms Leopout) Port 
HEIM and O Riki) Inflnonce of ultra short waves 

on salt solutions prev louslv irraibatcd with ultra¬ 
violet light. B Nusshaum and Th Sbnekovio 
C allus formation m lierbaceoiis plants ICrnst 
Chwai.ua and Johannes .Iaumann 'ITie magneto¬ 
elastic method for the direct measurement of forces 
in the iron in forro-concrete structures Klise 
Hofmann, Wieheum KtlHNEi.T and Julius Pia 
E vergreen oaks in the alluvium of Lower Austria 
Eugkn Outh The mutual action between rapid 
electrons and atomic nuclei Enicu Hajek Potent- 
lometno examination of hydroxide precipitation 
Anton Skhabal and Hkllmut Schreiner Velocity 
of reiiuction of chlonc and bromic acids Tlie velocity 
with which chlorates and hnimates are redne cd by 
chlorides, bromides and iodides in acid solution is 
proportional to the concentrations of the oxy-salt 
and halides and to the square of the acidity With 
the bromate-broinide reaction, the velocity is pro¬ 
portional to the Rcpiare of the concentration of the 
bromide, if this is high 


Forthcoming Events 

{Mcettnyn maikeil tinth an aaterxtk (We open to the public ] 

Sunday, January 27 

Hrttisk Muskum (Natorai. Historv ), at 3 and 4 30 — 
M A Phillips “(Jem Stones” * 

Monday, January 28 

British Mt.si.uM (Natural History), at 1130 — V C 
Fraser “Straniksl Wliales on tho British Coast” * 

Victoria iNSTiTuric. at 4 30 Dr K B Aikman “Race 
Mixture with some Roferciue to Bible History" 

University ot Lems, at 5 15—Prof W .1 Tulloch 
“The Virus Agents considered as a Problem of (Jonenil 
Biology” * 

Royal Cfoohaphu al Society, at 5 30—Miss E J 
Lmdgren “Winter and Siiimnei Travel in tho North 
Manehurian Woods” (Film) 

Royal Soiiity of Arts, at 8 Di Harnetto CJutk 
"Diet and riiiimle” ((’antoi Lectupoa Suoi eoding 
loctuio on February 4) 

Universuv op (jIlasoovv, at 8 30 -Sir Robert fireig 
“National Progress in Agriciiltiin'” * 

Tuesday, January 29 

Roval SociETV OF Abts, at 4 30 - H, C Sampson 
“The Royal Botatin Cardens, Kiw, and Empire 
Agriiulturo” 

Thursday, January 31 

Rkoforu CoriroE for Woxrv’N, iit 5 15—Dr f K 
Fothciiiighani “Ways of Measuring Time—Ancient 
Cloi ks” • 

Friday, February 1 

Wfstfielu CoiLEOfc. Lovnov at 5 15—Sir Arlliui 
Eddington “Cosinic Clouds and Nebiilai” * 

Royal Insittutiov, at 9—Prof F Simon “Tho 
Approaih to tlie Absohile Zeio of Temperature”. 


Official Publications Received 

ORFAT IIRITAIX AND IREIAND 

County Boroiisli of Sou 

>I niley OliMcrvntory Soiit._____ 

for tlio Yrar 1043 , sllh an Appendix Hy Joseph Baxcndell Pp 31 
(Soiithtsirt) 

MliiWry of Agrii iilture and Fl>ihc'rie« tollieted I.eafleta, No 3 
DIm anes ot I’otuhN s l*p IvH 74+9 plates (London H M atstlonen' 
Offlee) Is (W net 

Hoard of Education Selenee Musmin Rubber Exhibition (Novi ui 
ber 1934-AprU 191ft) A IlrkfAeiount of the History of Rubber from 
Its Source to tlio Finished Ptexlurt and a Descriptive (’ataloinio of th< 
Exhibits ( omplleel bv the Rubber tlroai rs’ Association Pp 44 + 4 
plates (Ismdnn H M Stationery Offlu ) Orf net 

UTHBB r'orNTKmS 

Conunoimealth of Australia Council tor Heientifle and Industrial 
Roacarcli Bulletin No S3 Natural Pastures , tlielr Response to 
Superphosphate Hy Dr J DrIBItiis Davies, A K Scott and K M 
Fraser Pp 7« Pamphlet No 49 Some Important Poison Plants of 
Nortli Australia Compiled hy tlie Poison Plants Committee Pp 44 
tMelboume Qovermnent Printer) 

SDiithsonlan Instllutlon Freer Unlli rj of Art Oriental Studies, 
No 2 A Descriptive and Illustrated L'atalome of Miniature Paintings 
It the Jalna Kalpastltn, os executed In the F— 

•Jtjle By Prof W Norman R . ' 

46 plates (Washington, D L 


Department of Aipicoltutv, Trinidad and Tobago Vol 1, Part 0 
Flora of Trinidad and Tobago—Hyrtales (Pars) By R 0 WUUams, 
Pp 333^410 (Trinidad (Jovemment Printer) 3* 
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Sdentiiic Aspects of Housing Problems 

T he fundamental scientific problems of the 
building industry which underlie the housing 
question were touched upon by Dr Stradhng in 
a lecture on “Physics m the Building Industry” 
at the end of 1933, and again by Sir Harry 
McGowan in the Mossel Memorial Lecture to the 
Society of Chemical Industry at Cardiff They 
have also been indicated by Prof Julian Huxley 
in his “Stientifie Research and Social Problems” 
and in much greater detail, so far as the United 
States of America are concerned, by Mr A F 
Bemis in “The Economics of Shelter”, the second 
of three volumes m a senes “The Evolving House” 
Nothmg corresponding with the latter study 
has hitherto appeared m Great Britain, but a 
report entitled “Housing England”, which has 
now been produced by the Industries Group of 
Political and Economic Planning (PEP), 16 
Quoon Anne’s Gate, 8 W 1, ably fills this gap and 
IS an important contribution to the discussion of 
the housing question which deserves close con¬ 
sideration by the scientific worker If studied 
in conjunction with the housing statistics of the 
CVnsus of 1931 just available, it will help to create 
a more scientific, more cntical and more con¬ 
structive attitude towards the problems of housmg 
and of the building industry 

Although a comparatively small section of the 
report is devoted to actual research problems, this 
attitude supphos its outstandmg characteristic It 
recognises from the start that any sound solution 
of the housmg problem must provide for recon¬ 
struction of the building and building materials 
industry, overhaul of buildmg regulations and the 
setting up of national standards The discussion 
accordingly ranges over wide fields of industrial 
and technical as well as of economic and social 
questions 

The core of tho present housmg problem in 
Great Britam is that of supplymg suitable accom¬ 
modation at rents within the means of the lower- 
paid workers of the oomm unity The final report 
of the National Housmg Committee stated that 
this represented the provision during the next 
ten years of at least a further milhon houses to 
let at rents of not more than 10« per week Tho 
present report reaches essentially the same con¬ 
clusion, estimating that a minimum of 200,000 
new houses a year is required for the next seven 
years, of which half must be available at rents 
averagmg 10«. per week 
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Leaving on one aide the discusaion of the political 
and financial aspects of this question, which the 
report suggests might bo dealt with by means of 
a national housing company and a national build¬ 
ing company, attention is (brooted to the un¬ 
justifiable vanations in building costa throughout 
the country of the more or less standard thrco- 
bedroom non-parlour house Technical and 
economic research on a comprehensive scale is 
esst'ntial for the attack on building costa While 
such a research programme is properly the function 
of the building industry as a whole, the industry 
has not yet developed a collective organisation 
capable of undertaking the work Accordingly 
the report reganls it as essential that the 
Government should initiate a centralised bousing 
research oi^anisation to co-ordmate existmg efforts 
so far as possible through existmg organisations 

This IS one of the most important recommenda¬ 
tions of the report, and the section entitled “Re¬ 
search and Statistics” on which it is based, will 
be read with close interest by all scientific workers. 
At present even market research in the building 
industry is remarkably casual and incomplete, and 
largely in the hands of advertising agents Vital 
information on proprietary and non-propnotary 
materials is unobtainable or obtained with diffi¬ 
culty owing to the law of libel Lack of know¬ 
ledge about building regulations, which vary from 
district to district, hampers the operations of build- 
mg concerns outside their own immediate area 
The possibihties of economies dependent upon 
improvc'd management technique, such as the 
Taylor or the Bedaux systems, and the whole field 
of industrial psychology, have scarcely been con¬ 
sidered or explored by the building industry. 
Much of the existing scientific work is not applied 
so quickly as it should lie because its results either 
do not receive adequate pubhcity or are pubhsbed 
in unsmtable form 

At the present time, there appears to be almost 
unhmitod scope for the improvement of the 
facilities for the exchange and cu-ordination of 
information on buildmg progress, building 
technique, trade names and catalogues, oo-opera- 
tion between bbraries and the like Such work 
inevitably tends, moreover, to overcome one of 
the difficulties m the way of mtroduoing new 
methods and the obstacles which the lack of 
scientific personnel presents to the practical 
appbcation of research One of the functions 
of such a central authority might well be 
the co-ordination of information on trainmg 


facihties, the typo of instruction required, open¬ 
ings, etc 

This economic and statistical research is inti¬ 
mately related with the technical research work 
discussed in the same section of the report The 
scarcity of men with a scientific teaming on the 
contracting side of the industry is In extra¬ 
ordinary contrast with the executive branches of 
engineering or oven cotton, and presents a very 
serious obstacle to progress The expenditure on 
research by the industry itself is noticeably smaller 
in proportion to Government expenditure than in 
other trades, but the wide scope of the industry 
IS one of the reasons why scientific research has 
made so little headway In addition, research of 
fundamental importance to the industry is being 
carried out by other industries, though rather 
from the point of view of the manufacturer than 
from that of the consumer Special stress is laid 
upon the necessity for adequate research from the 
latter point of view, on the need for full-scale 
expenments and on the importance of ailequato 
financial support for the Building Itesearch Station 

The most important criticisms advanced of 
existmg research organisations are the lack of direct 
oo-operation m direction, and their inabihty in a 
non-scientifically minded industry to get the 
results of their work accepted by the industry 
The danger of research financed by or carried out 
mainly for proprietary material interests is also 
stressed, as is the need for an authority which would 
facibtate experiment with new systems of con¬ 
struction 

One of the chief obstacles to such experiment 
lies m the chaotic legislative position affecting 
building and the buildmg industry, particularly 
the restrictive and antiquated regulations which,' 
in effect, limit the rate of introduction of new 
materials and now methods Despite the attention 
directed to this important factor by the first 
report of the Council for Research on Housmg 
Construction (“Slum Clearance and Rehousing”, 
P. S King and Son, Ltd., Great Smith Street, 
S W 1; 1934), which asserted that the diversity 
and obsolescence of building regulations is a 
principal obstacle to progress and recommended the 
amendment and more enlightened administration 
of the sjrstem, as well as a more flexible system of 
by-laws, msuffioiont attention has yet been given 
to this factor 

Examples quoted in the report of obstacles to the 
introduction of improved lead piping, fire-proofing 
practice and the like mdicate the absurdity of the 
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present position Here, as elsewhere, there is 
to be found a plethora of evidence that the state¬ 
ment quoted by Mr Bemis from a leading American 
engmeenng publication is equally vahd in Great 
Britain “The average house to-day is a shoddy 
affair, of high first cost, and soon reduced to a 
condition requirmg constant maintenance , it is 
built as it was a groat many years ago, by hand 
methods, with every piece out in the field by men 
whose horizon is hmited to the locality in which 
they live, whose training makes them impervious 
to the adaptation of new methods, whoso financial 
capacity does not permit of modern research or 
study and who themselves are the victims 
of profiteering material dealers ” 


If the report produced by Political and Economic 
Planning reveals very clearly the immense diffi¬ 
culties ui the way of a really scientific housing 
policy, and in placmg building and the bmlding 
industry on a satisfactory scientific liasis, it is 
far from being a depressing document Its lucid 
ami constructive criticism and pertment recom¬ 
mendations «lo not merely point the way forward 
and assist in the clarification of public opinion on 
this important matter They also reveal the wide 
field which here confronts the scientific worker, 
Iwth as such and as a citizen, to secure that public 
policy and action are dotorminexl by definitely 
ascertained facta and not by archaic tradition or 
prejudice 


Early East Afneans 

The Stone Age Racee of Kenya By Dr L S B. 
Leakey With Appendices by T W. P Lawrence, 
Sir Grafton Elhot-Smith, Sir F Colyer, L S B 
Leakey Pp xu + 150-|-82 plates (London. 
Oxford Umversity Press, 1936 ) 38s not 

Tn\R LEAKEY led his first archaeological 
^ expedition to East Africa in 1926, his 
second m 1928, and his third in 1931 In this 
imposing memoir, he gives an account of the 
human remains found on all three expeditions 
Rich os were the discovenes made in the first and 
second expeditions, they were thrown completely 
in the shade by the outstanding importance of 
those made during the third expedition. 

Dr Leakey’s third expedition began by a visit 
to the site of the discovery of Oldoway man in 
Tanganyika Territory In the Oldoway distnct 
the exammation of the grave site was a minor 
matter, for it was in this area that Dr. Leakey 
discovered a sequence of deposits beanng evidenoe 
of the presence of man in East Africa from the 
earliest Pleistocene times onwards, and by early 
Pleistocene Dr. Leakey means what most geologists 
call late Phocene Ho speaks of the ‘culture’ 
represented by the implements in the oldest 
deposit as Oldowan—a crude and very early form 
of hand-axe. Overlying deposits reveal this early 
type of stone axe in the process of bomg trans¬ 
formed mto the true Chellean and later into the 
Achoulean form of coup-de-po%ng 
In Tanganyika, Dr. Leakey found nothing of 
the men responsible for the early hand-axe in¬ 
dustry, but early m 1932 he moved his expedition 
to that part of Kenya Colony which extends to 
Kavirondo Bay, on the eastern shore of Lake 


Victoria, and had his search crowned with success 
almost immediately The land into which he came 
was made up, just as at Oldoway, of deposits laid 
down in the Early and Middle Pleistocene periods ; 
only the fauna at Kanam—the site of the most 
important discovery—was rather of an earlier date 
than the oldest at Oldoway There wore the same 
cnide stone implements in the basal deposits at 
Kanam as at Oldoway 

Very soon after its arrival on the eastern shore 
of Lake Victoria, the expedition had the fortune 
to find at Kanam a fossil fragment near the base 
of the Pleistocene deposits This fragment repre¬ 
sents the front part of the lower jaw of one of the 
earbest human beings known to us Never, 
perhaps, was a more puzzhng piect placed in the 
hands of a student of fossil man. That it is human 
and that it is very ancient there can be no doubt 
But by a very strange coincidence, the chm of 
this representative of early humanity was the seat 
of a bony tumour of an exoeeilingly rare kind. 
The tumour, which grow from the deep aspect of 
the lower jaw, just behind the chin, has spread 
over and obscured the normal features of this 
region Enough remains, however, to make quite 
certain that in dimensions and in its features, the 
ohm region of this early being was shaped as in 
primitive tjqies of living humanity—such as the 
abongines of Austraha Dr Leakey describes the 
Kanam man as havmg “a very pronounced mental 
prominence”. Far from bemg “very pronounced” 
the Kanam “mental prominence” or chin represents 
a low or early stage of ohm development. 

Dr Leakey does not hesitate to infer that the 
rest of the Kanam man will prove to be in keeping 
with the fragment of his jaw, and regards him as 
the ancestor of modem races of mankind —Homo 



164 


NATURE 


February 2, 1935 


aap%ena This may prove to be the case, but it 
may not The fragment of lower jaw, which is 
of the same age as PUhecanlhropus, and which 
Dr. Dubois attributes to Pithecanthropm, has a 
human chin region , if Dr Dubois had merely 
found this fragment, ho would have presumed that 
Pithecanthropus was an early representative of 
Homo sapiens, as indeed it may prove to bo 
The lower jaw of some of the Peking fossil men 
{Sinanthropus) show an incipient development of 
the human chin If Sir Arthur Smith Woodward 
had been given only the chin region of Piltdown 
man, he would certamly have inferred that a 
Pleistocene anthropoid ape had been discovered 
in England Kanam man, when Df Leakey 
discovers him, may be quite unlike his anticipation, 
for we can place no great rehanoe on the chin 
as a clue to the structure of the rest of the body 
Dr Jjeakey does not consider the Kanam frag¬ 
ment in connexion with the most important of all 
fossil Africans known to us, namely, Rhodesian 
man The size and shape of the Kanam premolar 
teeth, the flatness of their worn surface and the 
massiveness of the chin region (Dr Leakey 
estimates that the height of the sympbyseal 
region was 42 mm ) indicate just such a lower 
jaw as might be postulated for Rhodesian man 
It 18 said that Dr Dubois wont to Java in 1888 
to find the ‘missing hnk’, ho found Pithecan¬ 
thropus Dr. Leakey, in March 1932, went to the 
Kavironda country to find the fossil ancestor of 
modern man He not only diacovereil the fossil 
fragment of Kanam man but also at a neighbour¬ 
ing site—Kanjera—found foH.sil fragments of four 
other skulls The Kanjera people, however, are 
later than the Kanam man They fall at that 
phase of the Mid-Pleistoceno when hand-axes had 
reached their full Chollcan development Two of 
the Kanjera skulls have been reconstructed by 
Dr Leakey They represent big-headed and big- 
brained people Their heads were long and narrow 
Dr Leakey claims that the Kanjera people are 
by far the earliest representative of true modem 
man that has been discovered so far That is 
so, but there are certain very important characters 
of these fossil skulls which Dr Leakey passes over 
without mention and yet winch, in the opmion of 
the reviewer, are of the utmost importance for 
racial recognition Those points are the flatness 
of the glabellar and interorbital regions at the root 
of the nose, and the form of the external angular 
processes of the forehead Those are features of the 
Kanjera skulls and are characters of the Negro race 
So, too, are their ‘infantile’ traits, on which Dr 
Leakey nghtly lays emphasis. More than in any 
race, the Negro tends to retam festal and infantile 
stages in development and growth, as we see in 
the tendency of this race to throw dwarf forms— 


such as the Bushman and Congo pygmies. Far 
from being marked by “generahsod characters” as 
Dr Leakey assumes, the Kanjera people are 
already endowed with features which definitely 
assign them to the African or Negro stock Indeed, 
Dr lioakoy’s discovery is one of the utmost 
importance to anthropologists, for it reveals for 
the first time the differentiation of a modem race 
of humanity in Mid-Pleistocene times The great 
enigma, the origin of the modem races of mankind, 
18 brought a big step towards solution We are 
to find that ‘‘parallel or independent evolution” 
IS to play a large part in the differentiation of the 
modern races of mankind 

The other races discovered by Dr Leakey, 
representing the inhabitants of East Africa m Late 
Pleistocene and in the Elarly Post-Pleistocene 
times, need not detain us long A large part of 
the prc'sent work is devoted to them One is 
impresaed by the prevalence m all these periods 
by a tall, long-headed, big-bramed, heavy-faced 
type of man It is a typo which can still be 
recogmsod amongst the native peoples of East 
Africa and in the upper watershed of the Nile 
It 18 a Hamitio or Negroid typo, certainly not a ' 
pure Negro form Measurements of their bones 
and drawings of their skulls are given to an extent 
which will satisfy the most exacting of readers. 

Beyond a doubt the discoveries which Dr 
Leakey has made, and to which the book under 
review is devoted, take a place among the major 
events in the calendar of all anthropologists No 
one can now discuss the rise of humanity and the 
evolution of early ‘cultures’ without taking Dr 
Leakey’s discoveries in East Africa into con¬ 
sideration Nor has the work of anyone been given 
a finer settmg than the Oxford University Press 
has given to ‘‘The Stone Age Races of Kenya” 
That makes it all the more regrettable that many 
of the plates show cmde draughtsmanship and 
much of the text evidence of hurried composition. 

Arthub Keith 

The R.S.P.CA. 

A Century of Work for ^nimals the History of 
the RSPCA, 1824-1934 By Edward G. 
Fairholme and Wellesley Pam. Second edition 
Pp XX-1-308-1-8 plates (London- John 
Murray, 1934.) 2a. 6d 
HE century’s work of the Royal Society for 
the Prevention of Cruelty to AnimalB was 
published in 1924, and now a second edition 
carries that history on through the succeeding ■ 
decade. Both this and the analogous Society in 
respect to children have done notable work in 
direoting the attention of the public to cruelty in 
whatever form they found it. They have used the 
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law oourts, the decisions of which attract the 
pubbo and are educative in themselves The times 
too have been favourable, for education became 
compulsory in the latter half of last century and 
has been increasmgly conducted by men of broad 
outlook and knowledge With the spread of 
scientific knowledge, it is difficult to conceive of 
avoidable cruelty now bemg countenanced by 
educated men, since all such would naturally be 
imbued with the ideas of evolution and with the 
close relationship, even ancestral, that this implies 
between man and beast 

The successive ‘ages’ of amphibians, reptiles and 
mammals were established, with the impbed re¬ 
placement of older forms by descendants better 
adapted to cope with the difficulties of life Often 
tlio establishment of a new ago was a cruel process, 
for Nature’s unalterable laws are often cruel Tins, 
however, is no longer the ago of mammals but 
the age of man, and this age has not been estab¬ 
lished without cruelty not only to mammals but 
also to less intelligent races of man Now man is 
becoming highly mechanised With civihsation 
^is whole life IS artificial However, with this 
there would seem to lie a development of a humane 
mstinct for Nature, seen practically m the growth 
of Nature reserves and national parks Unfortu¬ 
nately, scarcely one of these can be loft to itself, 
since a few animals and plants in each soon 
dominate to the exclusion of weaker t5T)es Man 
has to rule, but fortunately the instincts for 
civilisation and kindness seem firmly coupled 

From the history before us we gain the im¬ 
pression that the Society’s activity has been 
largely directed to seounng penalties for in¬ 
humanity and inventmg more humane methods 
of necessary slaughter, together with such propa¬ 
ganda as was desirable to secure these and to 
make detestable the needless destruction of wild 
creatures To-day, any case of inhumanity excites 
detestation, and such cases can be increasingly 
left to the community In the present story 
no chapter deals with future work, yet the 
Society must be aware that it cannot rest on its 
laurels and still flourish Is not there a wide field 
before it in encouraging the study both of the 
feeding and of the diseases of domestic animals, 
thereby ultimately alleviating their hves * Is not 
the development of veterinary science to a position 
akin to that of medicine increasmgly to bo desired 1 
How far can Government-managed laboratories be 
expected to concentrate on our pets ? Assuredly 
the funds would be forthcommg if the Society 
^ would establish its own research institute m the 
mtercsts of such ‘low priced’ beasts. 

Furthermore, while for forty years we have 
esased to mutUate our dogs for the show bench, 
are any of our methods for the minor beasts 


oausing them pain ? What are our aims when we 
breed these in captivity ^ Are wo breeding for 
stamina and health and intelligence, three factors 
which apparently mean happiness to their 
possessors * Or is our aim merely to secure the 
money of lovers of the bizarre, forgetting that 
monstrous developments in any form are frequently 
accompanied by loss of stamina and brain ? Not 
to consider the nature of any pot is cruel and 
inhumane, and surely a pet must not be regarded 
as the inane doll of its owner. 

The Society’s position os to vivisection is that it 
“deprecates all experiments on animals which 
clause pain” Tins is exactly the position of 
scientific men of all shades of thought, but they 
recognise that their first duty is to alleviate the 
sufferings of their cluldren, even if they reqmro 
very occasionally to learn how to do so at the 
exiiense of animals In other words, they follow 
the law of Nature which to-day has assigned pride 
of place to man To judge by its precis of evidence 
before the Royal Commission of 1907, the Society 
was scarcely fair It did not (hstinguish between 
jiainless inoculations and experimental operations, 
or between those of Governmental and private, 
usually university or hospital, laboratories With¬ 
out any new Act of Parliament, so far os we can 
judge, every change asked for by the Society or 
the Commission has boon effected administratively. 
There is an unbribable inspectorate of the highest 
class, the most rigid control and a universal 
employment of anmsthetics No oiiorations are 
possible except for definite and approved ends ; 
and to crown all, there is the umvorsal opinion 
of the scientific world deprecating cruelty and any 
attempt to evade the Act Indoi'd, the British 
faculty for compromise would appear to have 
reconciled desirable sentiment with praotioal 
nocessitioB, and the Society would do well to 
recognise this 

Bessel Functions for Engineers 
Bewel Functwna for Engineers By Dr N. W 
McLachlan (Oxford Engineering Science Senes ) 
Pp XU-f 192 (Oxford Clarendon Press; 
London Oxford University Press, 1934 ) 16a 
net 

HE value of Dr McLachlan’s book to engineer 
users of Bessel tunctions will depend on the 
kind of engineer who refers to it. Probably the 
electrical or acoustical engineer will lie well pleased 
and all other kinds relatively disappointed The 
preface makes the contents quite clear, but had 
the book been called “Bessel Functions for Wireless 
Elngmeers” a more oorreot impression of its con¬ 
tents would have been given. 

A general indication of the problems selected 
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for consideration by the author will show the scope 
of the book , ho deals with loud-speaker horns, 
electrical transmission lines, alternating current 
density and skm effect in wires, electric furnaces 
of eddy current typo, etc Another group of 
subjects covers the vibration of stretched mem¬ 
branes, the lateral vibrations of a conical bar and 
the ‘virtual mass’ ailded to a body when accelerat¬ 
ing through a fluid On these subjects the liook is 
adequately self-contained 

The general pattern of the chapters is a beginning 
of theory and an ending of examples The latter 
are very numerous—some six hundreil in all The 
author’s statement that the book has been used 
with success for a course of lectures to practising 
engmeers can readily bo accepted as true, but the 
question still remains as to what the author meant 
by the expression “for engineers” Probably Dr 
McLachlan had in mind the textbook by G N 
Watson as one suitable for mathematicians rather 
than engineers smee a considerable analytical skill 
18 required to extract working formul® from that 
treatise On the other hand, there is the book by 
Gray, Mathews and MacRobert, and we should 
hesitate to dosenbe that as unsuitable for engineers, 
m fact, almost the whole of the theoretical part of 
Dr McLachlan’s book is to lie found in the same 
form in MaoRobort’s, but in the latter there is 


additional matter with engineering applioations. 
Such extra matter covers the addition theorems 
and the contour integrals which Dr McLachlan 
deliberately loaves out Such integrals are not 
obtrusive in MacRobert’s work and the general 
arrangement of the theoretical part in that work 
may Vie pipferred to that of the new volume It 
may be that familiarity with the older work has 
produced a bias in its favour 

It IS pleasing to find the author stressing his 
belief that “it is rather hazardous to solve practical 
problems with a book m one hand and a pen in 
the other without a proper knowledge of the 
processes involved” , and within its admitted 
limitations the whole book satisfies the entenon 
laid down by giving adequate discussion of the 
theory behmd the applications 

The book ends with cortam tables of Bessel 
functions comparable in value to the tables in 
Jahnke and Emdo and much loss accurate than 
those of Watson and MacRobert Perhaps a text¬ 
book on Bessel functions is no longer a suitable 
place for it, but a comprehensive collection—not 
limited to four significant figures—would be wel¬ 
comed by some engineers T^ack of even a 
moderately complete set of tables seems to detract 
appreciably from the practical value of Dr. 
McLachlan’s book L B 


Short Notices 


Neuroanatomy . a Guide Jor the Study oj the Form 
and Internal Structure of the Bnan and Spinal 
Cord. By Prof J. H Globus Sixth edition, 
revised and enlarged Pp xv-b240 (63 plates) 
(London • Bailli6re, Tindall and Cox, 1934 ) 16a 
Textbooks of nouroanatomy are rather apt to 
btxiome redundant. “Nouroanatomy” by Prof. J H 
Globus was hrst published m 1916, and we now have 
the sixth edition This edition has a method of 
dissection, and wo can rest assured that any student 
who follows these dissections carefully and discusses 
the questions oskiKl at the end of each ‘assignment’ 
will have a knowledge of the anatomy of the nervous 
system which will be enduring and at the same tune 
oxlinustive 

The book is divided into two parts, the first deohng 
with the description of tlio various parts of the bram 
together with the directions for dissection, etc The 
second part consists of the plates, fifty-three m 
number . those can be detached and after completion 
by the student replaced in the book by adhesive 
paper. There are thirty-six figures m part one, all 
of wluoli are origmal The descriptions are extremely 
lucid and well done, and we congratulate the author 
on makmg what is really a very dry and diiHoult 
subject to most students into a fascmating and most 
mterestmg study. 

There is an excellent index 


Nervous Breakdown ; its Cause and Cure. By Dr. 

W B Wolfe Pp. XV-f-260 (London: George 

Routlodgo and Sons, Ltd , 1934 ) 7s. 6d. not. 
The question of the nervous breakdown is always 
with us, and few people realise the amount of time 
and money lost to the nation each year by people 
who have personal problems to solve and diffi¬ 
culties to meet that are too much for them How 
many people lose heart m the struggle in un¬ 
happy homes with mdividuals they have learnt to 
hate and end it all ui the river or what is nowadays 
much more comfortable—the gas stove. It is so 
easy, such a relief from torment Fifteen people 
commit suicide m England every day. How many 
try but do not succeed' and how many consider 
it, and say they have not the pluck to do it 7 To 
all these struggling individuals this book is addressed, 
and there is no doubt that it will be a great help, 
but how many are likely to road it 7 Few, we 
fear. 

The author has shown himself a deep student of 
human nature and its weaknesses How many of 
us are strivmg to save our ‘face’! In his “plam wo^d*.^ 
to parents" there is much worldly wisdom. To learn 
a funny story and tell it until you make someone 
laugh IS good advice, but does not mean oarrymg 
Punch under your arm every day as one man used 
to do until he became an unsufierable boro I 
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(1) The Selection of Colour Workrra . betng a Research 
into the Practical Methods of measuring the ability 
to discriminate Fine Shades of Colour Bogun by 
A. M Huclaon Davies and A. Stephenson Com¬ 
pleted and descnbed by W. O’D Pierce Edited 
and with a Preface and a Chapter by Charles S 
Myers. Pp xi-fl34 bs not 

(2) The Case for Vocational Guidance : Three Lectures 

given under the Heath Clark Bequest to the National 
Institute of Industrial Psychology By Angus 
Miwnie Pp vu -( 92 3« 6d net 

(London Sir Isuoo Pitman and Sons, Ltd , 
1934 ) 

Both these books well exemplify the pioneer research 
work which is being carried out under the auspices 
of the National Institute of Industrial Psychology. 

(1) The hrst arose out of a request by a firm of 
colour printers for a test which would enable them 
to make selections from thoir employees for the more 
responsible positions in the finn From tins begmntng 
there followeil a prolonged psychological mquiry, 
resulting in tlie practical tost of colour disorinunation 
here desi ribod by members of the staff of the Institute 
The test has already been proved to have high value 
in the selection of competent colour workers 

(2) The second book is general in character, and 
relates to the great problem of vocational guidance 
for boys and girls leavmg school As the author 
sadly remarks, many young people in these days are 
less concerned with the difficulty of choosing suitable 
work than with the difficulty of findmg work at all 
Even so, there are many oven now who have some 
< hoice in the matter, and this short book by Mr 
Macrae puts the case for systematic guidance in 
making that choice wisely Ho does not enter upon 
the details of the tecluiujue of the methods employed 
by the vocational psychologist He points tho way, 
and supplies bibhogruphical information for those 
readers who wish to pursue the subject further. In 
so domg he has performed a useful service. 

Anleitung zu optischen Untersuchungen mit dem 
Polansationsmikroskop. Von F Rinne und M 
Berek Pp viii-1-279. (Leipzig: Max J&necke, 
1934 ) 11 60 gold marks 

This book appears after the death, on March 12, 
1933, of one of the authors. Prof F Rmne Tho 
task of completmg the work and seeing tho manu¬ 
script tlirougli the press fell to the lot of Prof Berek 
of Wetzlar, who was taking part m tho revision of 
an earher book, “Emfuhrung m die knstallograph- 
isohes Formenlehre”, by Prof Rmne, with the idea 
of strengthening the optical treatment of tho subject. 

The name of Prof Berek wdl, of course, be a 
guarantee that the optical aspect of the subject is 
well and adequately discussed, and edthough doubt¬ 
less some initial study of physical optics would bo 
necessary for a begmner before takmg up the volume 
[the mtroductory sections are brief in character), tho 
book appears to be a very useful and systematic 
review of the application of microscopy to tho 
qualitative and quantitative mveetigation and identi¬ 
fication of orystallme substances. 


Some of the later sections, on luminosoence and 
on the application of tho micropliotometer for tho 
measurement of absorption, may be mentioned as 
bnngmg the matter well up to date, and Prof. 
Borok’s association with the firm of Leitz will 
naturally mdicatu good descriptions of modern 
resources in apparatus Tlio book is profusely 
illiistmted with diagrams und photographs 

L C M 

Venereal Disease its Prevention, Symptoms and 
Treatment By Hugh Wansoy Bayly Fifth 
edition Pp XV 4 -260-(-3 plates (London 
Chapman and Hall, Ltd , 1934 ) lUs. 6d, net 
Thw first edition of Dr Bayly’s “Venereal Disease” 
appeared in 1919 This is the fifth edition, and it is 
an improvement on tho other editions The author 
very wisely, we think, points out that a number of 
competent judges consider that there is a definite 
incroaso m the prevalence of nourosyphilis, and not 
a reiluction, as so many liojiod there would be 
Probably tho wish was father to tho thought It is 
probable that the ideal treatment for general poralysis 
18 tryparsamide followed by malaria or some other 
pyrexial treatment and then tryjiarsamide again 
Tho last word on the various fever and arsenical 
treatments of general paralysis has by no means been 
said, and in twenty years’ tune we may find all these 
present treatments scrapped From tho descriptions 
given, it IS rather difficult to see how a differential 
diagnosis between cerebral syphilis and general 
paralysis can be made 

The book is extremely well laid out and the lUus 
trations and directions for treatment are very good 
The book is also not too long and diffuse, and is one 
that wo recommend 

Handbuch der Spektroscopie. Von Prof H. Kaysor 
und Prof H Konen Band 7. Dritte und lefzte 
Lieferung Pp 761-1473 f xiv. (Leipzig S. 
Hurzel, 1934 ) 80 gold marks 
Thb colossal task of bnngmg Kayser’s standard 
“Handbuch der Spektroscopie” up to date, which 
has been unilertaken with tho assistance of Prof. 
Konen and other collaborators, is carried forward 
another stage by tho apjioarance of this, the third 
and conoludmg part of vol 7 Tho publication con¬ 
tains data, complete to July 10, 1933, for the fourteen 
elements (os usual, in alphabetical order of chemical 
symbols) from II to Nb, and the foot that, on the 
average, fifty pages are required for each element 
mdibatos to some extent the imperative need of tho 
practising spectroecopist for such a collection as this 
With this part are included also an uidex and an 
mtroductory note to the seventh volume. 

The general plan and oharaoteristics of the work 
are so well known that comment is imnocessory ; it 
IS sufficient to say that in every respect thw issue 
appiears to conform with previous ones The pub¬ 
lishers announce that vol. 7, containing 1473 pages 
and deabng with the elements from argon to niobium, 
can now be obtamed complete at a cost of 132 20 
gold marks (bound, 141 gold marks). 
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Ecology and Rubber - Gro w mg 


B roadly speakmg, there are two ways of 
‘growing’ plants useful to man The first 
and most obvious is to treat the plant as an 
agrioultural crop, that is, to clear the ground of 
existing vegetation, prepare it by digging, plough¬ 
ing, or other treatment, and then to sow or plant 
the crop, which is kept ‘clean weeded’ The second 
IB employed where large traiits of natural vegeta¬ 
tion are useful as a whole, or c/mtain useful species, 
as with pasture' grasslands or forest Here the 
primary attention required is to see that the 
regime of exploitation, V>y the grazing of stock or 
by felling, is not such as to im])Overish the vegeta¬ 
tion as a whole, or to favour useless at the expense 
of useful 8|)eciPH Besides regulating the regime, 
active interference to these ends is sometimes 
required 

There are, of course, many crops which arc 
managed by some intermediate method Thus the 
primary crop may be sown or planted in the first 
instance, but other plants may bo introduced or 
allowed to come naturally into the spaces between 
the crop plants because they are useful in assisting 
the growth of the main crop plant or in protectmg 
the soil surface A well-known example is the 
planting of ‘nurse’ trees or shrubs, which are 
eventually removed, between the secdhngs or 
saphngs of a young plantation In all such cases 
we begin to approach the conditions of natural 
vegetation, in which more than one species grow 
m association and the different species present act 
and react on one another, either favourably, or 
unfavourably by direct competition for light, food 
or water The study of such interactions under the 
given conditions of habitat is the most important 
part of what is called plant ecology 
The history of the great rubber-growing industry 
of the eastern tropics provides an interesting 
example of a change from the first towards the 
secoml of the two methods of treatment When 
the first soedhngs of Uevea brasthcnsis were 
planted commercially in Malaya towards the end 
of last century, and for several years afterwards, 
when extremely roraunerativo results were being 
obtained, the universal practice, or at any rate 
the universal ideal, was to keep the plantation 
‘clean-weeded’, and with the cheap labour obtain¬ 
able this was quite possible on the more successful 
estates But after a time it became increasingly 
clear that the practice was not everywhere desir¬ 
able Especially on sloping ground, the bare soil 
was exposed to erosion by the torrential rains and 
groat damage was done the soil also detenorated 
by the direct action of sun and rain it often 
became compact and hard, a result to which the 


constant tramphng of the coolies contributed , and 
the absence of humus led to its impoverishment 
in essential mineral food stuffs Consequently 
the trees began to suffer and their supply of latex 
to fall off ‘Clean weeding’ began to lose its 
prestige , and this process was notably aided 
because, when the slump followed the boom, it 
was no longer so easy to find the necessary labour 
‘Ground cover’ began to bo planted, at first 
leguminous plants, which, besides jirotecting the 
sod, were expected to increase its combined 
nitrogen The legumes, however, were not very 
successful, largely because their growth under the 
rubber trees was unsatisfactory. 

Then it occurred to someone to try the effect of 
allowing the natural ‘weeds’ of the forest to enter 
and colonise the plantations, which, of course, 
they had always been trjung to do The results 
were in many oases beneficial, and the practice 
becami' generally adopted Now, in certain circles, 
the pendulum has swung to the other extreme, and 
it 18 oven suggested that a rubber plantation should 
be treated like a self-regenerating natural forest, 
with its complex ‘stones’ of vegetation, and the 
rubber trees allowed to provide tbi'ir own suc¬ 
cessors by sowing their own seed spontaneously ! 
This extreme ‘forestry method’ of rubber cultiva¬ 
tion 18 far from being generally supported It is 
not, for example, the policy of the Rubber Research 
Institute, though the necessity of ‘ground cover’ 
m most oases is recognised It is obviously true 
that much more expencnce is required before we 
can decide on the relative advantages of such a 
method of renewing plantations as compared with 
the established planting and ‘budding’ 

In a pamphlet recently published, Mr Hames* 
gives, on the whole, a very fair and interesting 
review of the situation He is in favour of what 
may be described as ‘controlled natural ground 
cover’ Wild plants are allowed to come in, but 
discnmuiatingly, and when they become too 
luxuriant they are to be ‘slashed’ or otherwise kept 
down Different species play different parts under 
different conditions, and it is impossible to lay 
down hard and fast rules that some of the natural 
colonists are ‘good’ and others ‘bad’ All this is 
just what the ecologist would expect. 

One remark of the author (p 8) is very curious. 
“Practical planters are . advised to study 
competition as ovideneod in the development m 
their fields, and to let Latin names and fine 
botanical distinctions take second place. Accurate 


* Hiibber Biwarcli Iiutltute of Hatafa FUaClng Manual S 
The Uaea and Contnd of Matuial UndetBiowtb on Rubber Ka 
By W B Ualnea 11) HI-I-2S+20 plate* (Kuala Lumpur ■ Ri 
Reaearch InaUtuto of Malaya. 1«34.) 1 dollar. 
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naming of plants must always be helpful m 
assembling and disseminating information, but a 
very general olassifioation on obvious features 
like the rate of growth, habit of growth, both 
above and below ground, texture of tissues and 
similar factors is quite adequate for the purpose in 
hand.” But how on earth is a “practical planter”, 
or anyone else, to “study comiietition” when he 
does not know the names of the competing species ^ 
Also how will a “very general classification” of 
the kind described help him here ? It is obvious 
enough that it does not matter what language 
the names belong to—Latin, English or Malay— 
(though the scientific names have well-known 
advantages), provided the same name is always 
used for the same species and for that species 
alone, but names in some language are quite 
indispensable The planter must learn the names 
of the important species on his estate (or give 
them names of his own) before he can advance 
a single step in studying competition or increasing 
his knowledge in any way of what is going on m 
his plantations, once ho lets m the native plants 
Naturally, it is not necessary for him to acquire 
►an exhaustive knowledge of the whole flora \^en 
he has learned to distinguish the important species, 
then he can most usefully pay attention to their 
characters and behaviour under different conditions 
This, of course, is nothing but ecology, and we 
very much regret to see that, though Mr Hames 
himself admits (p 1) that “many of the problems 
which arise regarding natural covers are oco- 
logical”, Mr B J Eaton in his foreword sum¬ 
marises “the advantages of natural covers” solely 
in relation to their effect on soil, and writes that 
“for a study of this aspect of the problem the 
employment of a Forester or of a Plant Ecologist, 
as has been suggested in some quarters, is not 
essential" Well, the rubber mdustry may survive 
without such appointments, but that the whole 


problem is essentially ecological there can be no 
shadow of doubt The soil problems as such, 
though an extremely important part of the whole, 
by no means exhaust the matter, as Mr Hames 
IS clearly aware, witness his constant stress on 
competition 

The general recogmtion of the fundamental 
importance of the ecological approach wherever 
we have to deal with oommumties of organisms 
bving together is gradually coming, though it is 
distressingly slow The ecologist is trained to 
consider the whole set of phenomena presented by 
such communities, and to discover which are of 
decisive and which of subordinate importance 
Only when such knowledge has boon acquired m 
any given case can the problem of rational treat¬ 
ment be successfully attacked There are now 
young ecologists available—as there were not ten 
years ago—who have had this traming, and it 
remams for the eompotont authontios to see that 
their services are employed in tackling the m- 
numerable problems that await rational solution 

Speciahsts who have had a narrower training 
and very naturally think that ‘there’s nothing like 
leather’, very often fail to come to gnps with the 
larger aspects of their problems because they 
envisage them solely from one side Ecologists 
can sometimes indicate the best solutions as soon 
as their survey of the field is completed, but very 
often expenmont and speciabsed work are neces¬ 
sary after the general survey is completed. This 
18 the proper sphere of the specialist, be he plant 
physiologirti, mycologist, entomologist, pedologist 
or sod chemist Ecologists have now been success¬ 
fully engaged m the solution of the most various 
practical problems in New Zealand, in South 
Africa, in the United States, and elsewhere, but 
the fields ripe for their work are mnumerable, and 
the proper management of the modem rubber 
plantation is clearly one of them A. G T 


Economy of Transport Overseas 


M ercantile vessels can be divided into 
three main classes—passenger ships, com- 
bined passenger and cargo ships and purely cargo 
ships. Of these it is the first class which receives 
the greatest attention m the public Press ; although 
the commerce of the world is carried on principally 
by tramps and freighters, these are seldom m the 
public eye. Generally speaking, unlike the steam 
locomotive, which was first used for mineral 
,trafl6o before its potentialities for passenger traflSc 
had been realised, the steam boat was regarded 
chiefly as a passenger carrying vessel. 

The idea that steam vessels might prove of use 
for freight carrying, however, was not altogether 


absent from the minds of the pioneers, and a 
century and a half ago the oft-forgotten but 
deserving American mventor John l^tch wrote, 
“Here is an estimate which 1 beg leave to make. 
It jtakes thirty men to take a boat of thirty tons 
burthen from New Orleans to the Ilhnois. Now, 
I say, if I could be enabled to complete the ex¬ 
periment, I would obligate myself to make a 
boat of sixty tons burthen which, with engines 
and all complete, would cost $2,000 As that 
could work double the time of the men at the oars, 
it could go half the time, and transport 120 tons 
in the same time that the other would thirty tons. 
At the rate now charged this would pay for 
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Itself and clear |10,000 whilst one boat could 
make one trip— and larger boats could be made 
to greater advantage” 

Fitch was a man of wide vision who did not 
live to see his dreams come true He has, however, 
as great a claim as anyone to be regarded as the 
father of the steam passenger boat and the steam 
cargo boat. But while conceding this, it is true 
that both in the United States and in Europe, 
when steamboats came into use, it was passenger 
traffic which was regarded as the principal source 
of revenue 

The traffic which, perhaps, led to the construc¬ 
tion of the first cargo steamers in Europe was 
the cattle trade between Ireland and England, and 
just a century ago the Glasgow Chronicle referred 
to the Clyde-biult steamer Inshman plymg be¬ 
tween Drogheda and Ldverpool, which was capable 
of carrying 2,000 head of cattle, and was fitted 
with stalls for horses and horned cattle and pens 
for pigs, etc , on deck and in the hold. There 
was certamly need for improvement in this trade, 
for Joshua l^eld in his “Diary” of a visit to Liver¬ 
pool in 1821 said that during a storm m the Irish 
Sea m September, "6 or 8 Bngs full of homed 
cattle and pigs were out m it and I bebeve all 
came in during the following day having lost more 
or less of the cattle killed in the hold and pigs 
either killed on deck or washed overboard One 
of them lost 60 pigs overboard and one 70 and 
the captain They came in mostly on their beam 
ends, the cattle dead and ahve bemg on one side” 

Another traffic which gave rise to steam cargo 
vessels was the carnage of coal from the Tyne 
to the Thames In 1844, a Tyneside shipbudder 
built an iron screw colher with a deadweight 
capacity of 340 tons, while eight years later Sir 
Charles Palmer at Jarrow built the larger John 
Bowes, carrying 660 tons The John Bowes could 
make the voyage from Newcastle to London and 
back in five days and thus “she accomplished an 
amount of work it would have taken two average- 
sized saihng-coUiers a month to perform”. To 
the success of the John Bowes may, to some extent, 
bo attributed the subsequent rapid development 
of iron shipbuilding on the north-east coast, a 
district famous for its construction of tramps and 
freighters. Similar vessels are to-day built in 
many yards all over the world and from these 
yards come not only ships ready to carry any 
form of general merchandise but also others 
especially designed for the trswisport of fruit, meat, 
grain, coal, ore, oil and other commodities. The 
greater part of the world’s mercantile manno is 
indeed composed mainly of these cargo ships, of 
which httle is heard. 

It has been considered worth while to give this 
brief sketch of the early history of cargo ships 


because it was with tramps and freighters that, 
Mr. L St. L Pendred was concerned m the most 
valuable part of his Thomas Lowe Gray Lecture 
dehvered to the Institution of Mechanical En- 
gmeors on November 30 (see Natobb, Dec. 8, 
p. 876). The title of his lecture, “A Survey of Ships 
and Engines”, left him free to touch upon many 
aspects of shipbuilding and marine engineermg, 
and in the earher part ho pointed out some of the 
landmarks in steamship history up to the time 
when improvements in both ships and engmes had 
enabled cargoes to be earned long distances more 
economically by steam than by sail 

Having got thus far, Mr Pendred devoted him¬ 
self exclusively to cargo steamers. He had been 
at some i».in8 to obtain from authontative sources 
particulars of ships of the last fifty or sixty years, 
and hiB lecture contains two tables, prepared, one 
by Mr T. W Crozier, for many years manager 
of the Blyth and Tyne Shipbuildmg Co , and 
another by Mr Summers Hunter, giving particu¬ 
lars of merchant steamers engmod between 1867 
and 1934 by the North-Eastern Manne Engineer¬ 
ing Co, With the aid of these tables, Mr 
Pendred had prepared a series of curves connect-' 
ing coal consumption, steam pressures, speed, etc. 
The progress of tramps, however, he summarised 
as follows. In 1887 a typical tramp was 286 ft. 
long, with a displacement of 4,840 tons. The 
working pressure was 160 lb. per sq. in and the 
speed 9} knots In 1896 the length had risen to 
326 ft. and the displacement to 7,075 tons. By 
1911 the displacement had risen to 10,000 tons, 
by 1924 to 11,600 tons and by 1928 to 12,380 tons. 
Boiler pressures had risen to 200 lb per sq. in. 
or more, and speeds to 13 knots or more Size 
has much to do with economy of transport, and 
Fitch was quite right when he said that “larger 
boats could bo made to greater advantage” 

In conclusion, Mr Pendred said, “Further eco-, 
nomy in cargo ships must be and will be sought. 
May it not best be found by extension of the known 
and approved, by higher propeller speeds, higher 
pressures, higher temperatures, higher piston 
speeds, better materials making for lighter struc¬ 
tures, better under-water form 1 These will carry 
the steam engine forwani untd, its work well done, 
it surrenders its place to the internal combustion 
engme, or to some other pnme mOver which still 
lies in the womb of time”. 

Carriage by sea is the cheapest of all forms of 
transport, and the reduction in cost during the 
last century has been remarkable. Even thirty 
years ago, Sir William White said . “When small, 
vessels were used to transport grain from America 
the freight was 9«. 6d per quarter , now it is 9d. 
per quarter from New York in the large cargo- 
carriers”. 
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Jubilee of the City and Guilds (Engineenng) College, London 


O N Monday next, February 4, the City and 
Guilds College, affectionately known to 
many besides its students as the ‘Central’, is to 
celebrate the jubilee of its foundation, the present 
building having been opened in 1884 It is too 
near the achievement for iirf^roperly to assess the 
value of the work done m foundmg and establishing 
London’s and the Empire’s premier school of 
engineering, but it is more than probable that a 
century hence the historian will regard the move¬ 
ment which led to the establishment of the colleges 
at Rnsbury and South Kensington as outstanding 
in imjwrtance and in the results it produced 
From the first, the ‘Central’ has been characterised 
by its originality and independence , never were 
four colleagues so outstanding in this respect as its 
ongmal professors, Armstrong and Ayrton pro¬ 
moted from i’msbury a year after the establish¬ 
ment of their new building there, Unvsin from 
Coopers Hill and Hennci from Umversity College, 
London In pnnciple they were in agreement, and 
’each knew they had problems to solve , but each 
set to work to develop his own department to the 
best of his ability, and the College developed on 
these individual lines though also as a whole, and 
became great perhaps as a consequence 
A strong effort was made to make the chemistry 
course a part of the curriculum of the engineer 
and to insist on the chemist passing through a 
comprehensive course in mathematics, physics and 
the elements of engmeering It proved, however, 
that as a whole the engineers did not want to 
learn chemistry, chiefly perhaps because the 
subject never appealed to their mentality, since 
the tendency of the engineer is to construct and 
not to think or seek hidden meamngs It is 
>of significance in this connexion that scarcely 
half a dozen of the Centralian engineers have 
distinguished themselves m chemical engineenng, 
whereas the Centralian chemists, owing m part to 
their engineering training, have been uniformly 
successful as pioneers in developmg the newer 
industnes. It is still a fact that chemists have 
to learn engineering and become chemical engmeers 
in order to take part m the enormous developments 
in chemical industry, and the lack of such trained 
engineers in Britain as compared with their super¬ 
abundance m Germany and America has been 
deflmtely a handicap. 

There is no need to record here how the College 
’has passed from success to success; after the 
first few years, it was always full with students 
carefully selected by an entrance exammation 
which grow increasingly exactmg. The rapidly 
developing electrical mdustry was manned each 


year by new batches of Centrahans imbued with 
Ayrton’s zeal and enthusiasm, and civil and 
mechanical engineering positions at home and 
abroad were mcreasingly filled by Centralians 
loyal to the Unwin thoroughness Time, alas, 
brought changes in the professoriate , Mather 
succeeded Ayrton, Klugh followed Hennci, Dalby 
came from Finsbury on Unwin’s retirement, whilst 
the Chemical Department was closed when the 
‘Central’ was merged with the Imperial College of 
Science and Technology, loading to the retirement 
of Armstrong, who is the only survivor of the 
four great ongmal founders 

So far, the early development of the College has 
been emphasised and the birth of its traditions, 
which few will be unwise enough to mmimise 
For the new student tradition must mean much; 
it 18 up to him to be worthy of it as Kiphng says, 
“Of one muster all of us, keen in his 

vocation” , whilst, in consequence of the tradition 
to produce highly trained, reflective, inventive 
graduates, employers have sought to obtam the 
‘Central’ men as they graduated 

Perhaps the first break m the old order came 
with the mcluBion of the ‘Central’ as a school of 
the University of London in the Faculty of 
Engineenng in 1899 and the attachment of the 
University examination and degree m engineering 
to the diploma of A C.G.I. 

To-day the City and Guilds College has its own 
governing committee, or delegacy, within the 
orgamsation of the Imperial College. Its courses 
are essentially engmoenng ; the number of depart¬ 
ments has expanded. There is more specialism, 
and a number of emment and devoted professors 
are giving of their best to trauung the men so 
urgently needed for Bntain to hold its own in the 
intense struggle for industrial supremacy. In 
some ways the requirements are other, more 
specialised than fifty years ago , in other ways, 
the need is still the same for men of broad out¬ 
look, trained to think and create rather than to 
memorise and to mutate. The influence of the, 
great teacher, of the man of genius, independenoe, 
and vigour, is still as great on the student in his 
most iliipresBionable age, and the College will be 
wise to select and retain such, be they young or 
old, whatever may be the cost. Countless bio¬ 
graphies of successful men testify to this influence 
of their teachers on them, prevailing throughout 
their hves. 

The ‘Central’ has done a great work; it has 
been well and unselfishly served in the past, it 
will do so much in the future. 

B P.A. 
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Manufacture of 
1NC£ 1879, numerous attempts have been 
made to produce a suitable meohanioal 
mixture of coal and oil that would be capable of 
retaining the coal particles in suspension for a 
BuflSoiently long period and at such temperatures 
as would bo likely to obtain in normal working 
conditions, whore such fuels could bo used 
Fairly successful attempts were made m 1918 
on the U S patrol ship Oem, using a blend of 67 8 
per cent oil and 31 2 per cent coal dust More 
recently, great prommence has been given to this 
question as a result of expenments made on the 
Cimarder, S S Scythia, using a mixture of 60 per 
cent of oil and 40 per cent fine coal. 

Despite those tests, progress in the development 
of a ‘colloidal’ fuel has been very slow This is due 
to two eausos —first, the difficulty exponencod in 
keepmg the mixture in a stable condition where 
it had to bo stored for any lengthy period before 
use , and secondly, the high cost of pulvensing 
dry coal to a sufficient degree of fineness to make 
a suitable and stable hquid emulsion. 

The former difficulty can be readily appreciated 
when it 18 realised that the specific gravities of 
coal and oil are 1 3 and 0 9 respectively Various 
attempts have been made to keep the coal par¬ 
ticles m suspension by the addition of fixateurs 
(such as rosin, paraffin wax, etc ) or by the addition 
of ‘poptismg’ fluids which tend to mcroase flotation 
by sphttmg up the particles of coal into still 
smaller particles While the fixateurs have been 
more or less successful in increasing the period of 
suspension, the cost of peptismg fluids makes 
thoir general use prohibitive 
From the results of a demonstration given by 
Messrs Wyndhams Liquid Coal Co , Ltd., at their 
Cardifif works on January 23, it would seem that 
their engmeer, Mr Stephen Wyndham, has 
recently made great progress in overcoming both 
of the difficulties referred to In his new plant, he 
has ehmmated the costly process of dry coal 
pulverisation by mixmg the fine coal as received 
from the oolhery with an equal amount of heavy 
oil and then passing the oool-oil mixture through 
a series of rolls until a fineness of 99 per cent 


'Colloidal' Fuel 

through a 2001M M mesh is obtained for the coal 
particles. This degree of fineness together with 
the aeration of the mixture which takes place in 
passing it through the mixer and between the 
mixer and the successive series of rolls, seems to 
give a very stable mixture which will retam the 
coal particles in suspension for at least four 
mont^ under normal working conditions 

The plant is very simple in construction and no 
chemical processes are involved The class of coal 
used IS that known as ‘duff’ (namely, coal less than 
m. in diameter) and is fed from an overhead 
hopper through a worm screw into the rotating 
mixture where it meets an oil spray, fornung a 
paste of coal and oil. The predetermined quantities 
of coal and oil forming this paste are automatically 
regulated in their entry to the mixer, which is 
fitted with a spiral worm oast on the inside and 
passmg from top to bottom of its 6 ft length. 
Although only 18 in m diameter, it is capable, 
when working continuously for six days a week, 
of producing 100 tons of colloidal fuel < 

'The paste passmg from the mixer is pumped to 
a pair of rolls 8/1000 m. apart, rotating in opposite 
directions at variable speeds of 3 to 1 It is then 
pumped to the second set of rolls, which are 
4/1000 in apart, and so on down to the fourth or 
sixth set, according to the degree of fineness re¬ 
quired to produce stabihty for any particular class 
of coal. 

The cost of one 100 ton per week plant is ap¬ 
proximately £1,000 Very little manual labour is 
required to operate it and the meuntenanoe charges 
ought to be low, as the principle of wet milling is 
used throughout the process 

In burning the oil underneath a steam boiler, 
the fuel is pre-heated to about 250° F, at a 
pressure of 16-20 lb per square inch, and the 
air is mamtamed at a pressure of 2 lb. In the 
demonstration test, this gave a clear smoke¬ 
less flame, without a trace of coking at the burner 
tip. 

It would appeardhat we are at last within sight 
of the solution of a problem which has taxed the 
mg^nulty of engineers for at least half a century. 


Obituary 


Sm E. A Waixis Budok 
N the course of the year 1934, Egyptology had to 
record a heavier loss of Ufe amongst its leaders 
than has occurred m any other smgle year of its 
century odd of history. Five of the seven who died 
were Englishmen ; the last was Sir Walhs Budge, 
for more ttian thirty years keeper of Egyptian and 
Assyrian antiquities in the British Museum, and one 


of the two most widely known Egyptologists that 
Great Bntam has produced. The charactenstios that 
gave him the umque position which he held m the 
publio mind were no ordmory gifts, and are perhaps 
not to be found oombmed m our own generation. 

Ernest Alfred Wallis Budge was bom m 1867 of 
a Oomish Quaker family, to which no doubt he owed 
that abiding mterest m the study of religions which 
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was the mamaprmg of so much of his work In the 
man himself, assisted perhaps by the not easy 
oiroumstances of lus e«wly years, lay a ‘power of 
work’ which quite transcended mere mdustry and 
was his outstandmg characteristic and the envy of 
those who served him As a boy, it attracted the 
attention of his superiors and eventually won him 
the backing of W E. Glaflstono At Cambridge, it 
brought him University prizes and an unusually 
wide and thorough knowledge of Semitic languages 
with which to start lus official career in the British 
Museum 

The bare record of Budge’s excoptionally early 
promotion to the full resjionsibility of koopersliip, fol¬ 
lowed by nearly two columns of “Publications”, are 
still to be read m the current “Who’s Who” But 
no mention is made there of the period diirmg lus 
assistantship, when, after the retirement of Renonf, 
the responsibility for the Department was his, with 
out the privileges of the appropriate office In two 
fat volumes, “By Nile and Tigris” (published 1920), 
parts at least of the adventurous life at home and 
abroad, which lay behind those dates and titles, are 
to be found. It is a story of vital and impressive 
contacts with the groat pioneers of Egyjitian and 
A885man studies, and of laatmg gratitude to early 
masters, of missions on the Trustees’ behalf to 
Egypt and Mesopotamia, covering a penod of nearly 
thirty years ; of the famous action for slander— 
liasmm v Budge, of which the extensive account 
from the issue of Nature for August 10, 1893, 
emphasises the national mtorest at stsdto and more 
than vindicates Budge’s part m the case This im- 
official account of a scholar-civil servant’s official 
career was as near as its author could permit himself 
to come to wi autobiography , but we may guess 
that it tolls only half the tale, and no one who reads 
It can escape the regret that we shall never know 
the rest 

Neither the long tenure of his office nor his massive 
learning could by themselves have made Budge the 
pubhc figure that he was; though both contributed 
J " bis fame It was the vigour and quality of his 
jiorsonality that endeared him and ‘made his name 
to live’ on the lips of as many thousands as there 
Were individuals who came to blows with him 
professionally. But no man of his vinlity could fail 
to make enemies ; nor could one of his positiveness 
ossily escape criticism, some of it deserved. His 
worst enemies would not deny that he was possessed 
of prodigious leanung ; but maocuracy in its sotting 
forth rendered him liable to endless attack That 
charge was not always a just one. His most im¬ 
portant scientific work, which naturally was that 
most criticised by his colleagues, was the edition of 
texts, generally of considerable length, in many 
languages—Assyrian, Egyptian (Hieroglyphic and 
Hieratic), Coptic, Etffiopio, Synac. It was a principle 
with him that in editing wiciont authors his busmess 
was simply to present their text m a printed form 
which would be aocessible to modem scholars. The 
correction of mistakes m the text, if indeed they 
were mistakes, was a secondary and later task with 
which he was not oonoemed. As a result, he some¬ 


times received the censure which should have been 
addressed to the original senbe of the manuscript 
in question There was somethmg to be said on both 
Bides of the argument, but liowever strong the 
attack, Budge’s claim to be accounted among the 
great Oriental scholars of the last fifty years will 
grow rather than fail os personal considerations 
automatically die, loavmg the impressive senes of 
his editions of primary texts to speak for tliem- 
Solves 

Then again, the extraordinary number and size 
of the books winch Budge tumotl out, the majority 
necessarily of a jxipular or semi-popular nature— 
while a matter of pride to himself—was often counted 
against his reputation But m truth, it was a part 
of his greatness that ho knew how to do what no 
other Egyptologist m Great Britain could do by 
wntmg, namely, to brmg his subject within the 
roach of the onhnary reading public Nor were his 
books a more popularisation of that side of Egjqitian 
studios wbioh might be supposed to have a natural 
attraction for the man in the street Any teacher of 
the subject, and still more any museum official 
familiar with the endless stream of mquiry on matters 
Egyptian which pours through the British Museum, 
18 well aware that almost all stock questions relatmg 
to tho history, customs or antiquities of Ancient 
Egypt can be most expeditiously answered by 
referring the inquirer to one or another of Budge’s 
handbooks. The secret of his success lay, of course, 
m his Museum experience Budge was above all 
things a devoted jiubhc servant, and after he had 
retired from the Museum and until the last, he 
remamed os jealous for the authonty and privileges 
of tho Tnistees, the representatives of the public, 
as he had been loyal to their mterests during his 
servio.0 

The tradition of scholarly research and authorita¬ 
tive learning in the subjects with which they dealt 
stood high among tho officials of tho British Museum 
when Budge entered it, but he was one of the first 
to bring that wealth of knowledge within the reach 
of the general public, even though, for various 
reasons, some of tho methods he used would not 
now be considered good museum toohnique, or even 
effective for the purpose he sought. But it was of 
paramount importance that he should have been so 
fully conscious that the antiquities under his charge 
were tho property of the nation, and that it was there¬ 
fore his duty, first to take proper care of these aati- 
quities, and secondly to nudee them as much available 
to the nation as was possible. Ho had his own clear 
ideas as to the manner m which both purposes should 
be (Kihieved; and both brought him into eonfiict 
with authonty. But he knew that m pnnolple he 
was nght, and he was proud to think that his Imight- 
hood was the reward not of his oontnbution to 
scholarship, nor of his suooees as a populanser of a 
branch of leammg, but to the faithful performance 
of his stewardship. It was from his detemunation 
to serve the pubho that he learned what they wanted 
—or at least, what they thought they wanted—and 
gave It to them so successfully in hia books and m the 
galleries under his charge. 8. B. K. OLAWvnxR. 
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Sir Maurice Craig 

PaYOHiATBY has suffered a grievous loss by the 
death on January 6 of Sir Maurioe Craig, con¬ 
sulting physician in psychological inediouie to Guy’s 
Hospital, and consulting neurologist to the Ministry 
of Pensions Bom in 1866, he received his education 
at Bedford Qrsunmar School and Cams College, 
C€unbndgo. He was early interested in mental 
disorders, and was one of the many distinguished 
men who have gained the Gaskell Gold Medal of 
the Royal Medico Psychological Association. 

For more than fifteen years, Craig was a resident 
physician at Bethlcm Royal Hospital, years m which 
he gamed a very wide experience in psychiatry, and 
in the teaolung of the subject to students From 1907 
Craig confined himself to consulting work, and built 
up a very extensive practice He delivered the 
Bradshaw Lecture at the Royal College of Physicians 
on “Mental Symptoms in Physical Disease” in 1922, 
and the Maudsloy Lecture on “Some Aspects of 
Education and Traming m Relation to Mental 
Disorder” m the same year In addition to numerous 
articles m medical journals, Craig published a book 
on "Nerve Exliaustion” which was much discussed 
on its appearance In 1906 the first edition ofhis well- 
known textbook oh psychological medicine appeared, 
after exhausting three editions, the book was revised 
and rewritten m co-operation with Dr. Thomas 
Beaton and republished as the fourth edition in 1926 

During the War, Craig was a valued adviser on 
the care and treatment of nervous anil mental 
disorders among officers and soldiers, and afterwards 
became consulting neurologist to the Ministry of 
Pensions, and a member of the War Office Committee 
on shell shook. He received the C B E m 1919, and 
the honour of knighthood in 1921 

Sir Maunce Craig developed a profound interest 
in the early evidences of mental disease, and through¬ 
out his teaching life insisted on the importance of 
earijr aymptoms. During the years of lus oonsultmg 
work, he became inoreasmgly concerned m what arc 
known os the psyohonouroses and neurosee Ho was 
an enthusiastic and hard-workmg chairman of the 
medical committee of the Cassol Hospital at Pons- 
hurst, and chairman of the National Council for 
Mental Hygiene up to the tune of his death. 

Sir Maurice Craig enjoyed a very wide esteem and 
popularity among his professional brethren. He was 
made a governor of the Royal Hospitals of Bethlem 
and Bndewell; he become the president of the 
Section of Psychiatry, Royal Society of Medicme, 
and president of the Section for Mental Diseases at 
the centenary meeting of the British Medical Assooia 
tion m 1982 He was a vice-president of the Inter¬ 
national Committee for Mentcd Hygiene. His many 
i^pointments reflect lus scientific mterests, and his 
universal popularity. 

It IB impossible to write of Sir Maurioe Craig 
without remembeimg his charm of manner, his 
delightful presence and popularity. Ho was ever 
ready to help and encourage a younger colleague, and 
was tireless m his devotion to his patients. Yet h^ 
oould be quite fearless and outspoken m debate 9r 


cntioisra. His contribution to psychiatry may he 
summonsed by his oonstant insistence on tho im¬ 
portance of early symptoms m every form of mental 
disease, and the urgent need of early treatment; by 
his leadership m makuig psychiatry a part of general 
medicme, and freeing it as far as possible from legal 
restriotions; by the stimulus ho has given to improvmg 
the education of medical students, practitioners and 
the general public m matters of mental health and 
hygiene Lastly, Craig has focused a keen scientific, 
inquiry on the place taken by fatigue m tho etiology 
of mental disease His death will be deplored by a 
very wide circle of scientific men 


The Rev S A. MoDowall 

The death on January 13 of tho Rev S A. 
McDowall, chaplain and senior science master at 
Winohester College, will be felt as a deep personal loss 
by many Wykehamists and a wide circle of frionds. 

Stewart McDowall went up to Trinity College, 
Cambridge, from St Paul’s School and obtamed first 
classes in Ixith parts of the Natural Soienoes Tripos. 
Ho become a demonstrator in tho Biological Labora¬ 
tory and assistant superintendent of the Museum of 
Zoology at Cambridge. In 1906 he joined the staff 
the Christian College at Madras as temporary pro¬ 
fessor of zoology, and a year later was appomted 
an assistant master at Wmohester College In 1908 
ho was ordamed, and m 1916 became one of the 
College ohaplams In the some year he published 
the first of a number of works on science, philosophy 
and religion “Evolution and the Spiritual Life" was 
the first expression of his behefs that evolution was 
the method by which God had chosen progressively 
to create free bemgs, and that science had great gifts 
to bring to the service of the Christian world 

MoDowall was a select preacher at Oxford 1916, 
at Cambridge 1920, and Hulsean lecturer 1928-21. 
“Evolution and the Dootrme of the Trimty” 
appeared m 1919, and the Hulsean Lectures were 
published as “Evolution, Knowledge and Revelation’’ 
Meanwhile, he had been appointed senior science 
master at Wmohester College m 1018, and smoe that 
time had much to do with the development of the 
soienoe teaching both of soienoe speoialists and of a 
general science course whioh is taken by the whole 
of the upper part of the school. 

MoDowall held vigorously the view that every 
citizen should have suifioient trainmg to appreciate 
the scientific problems which only the highly 
specialised teoluiician can be expected to solve, and 
that cdl should have some ooquamtanoe with the 
history of man’s growmg control over his environ¬ 
ment, particularly as it has been attained by soientifiio 
method. Durmg the last year of a boy’s school life, 
be aimed at introduomg to bun the foots and theories 
of modem biology m tbeir bearing on the life of a 
civilised oommunity. His views on this subject wei% 
incorporated in his last book, “Biology and Man- 
kmd”, published in 1931. 

For many years MoDowall was curator of (he 
College museum and preisdent of the Natural History 
Society, of whioh the biennial i^poiie show (he 



February 2 , 1935 


NATURE 


175 


wide range of interests which he inspired in his 
young fhends. To his psychological knowledge and 
insight, and to his sympathy with differing minds. 
Dr William Brown has borne eloquent witness in 
The T*mea. He was a man of groat personal charm 
and a brilliant conversationalist His intellectual and 
aesthetic mterosts were very wide and led him to 
seek now expenenoes and to encourage others to 
share them Siicoossive generations of Wykehamists 
testify to the way in which he stimulated the develop¬ 
ment of their minds by his own enthusiasm for life 


Mr Krnnkth F AaMsTRONa 

The death of Kenneth Armstrong on January 3, 
at twenty-five years of ago, while on a visit to the 
Austrian Tyrol with another young and promising 
Oxford graduate, John Howard, who was an old 
schoolfellow, IS a grievous tragexiy. While ski-mg, 
they encountered an avalanche which seems to have 
swejit Howard to his death, and it appears that 
Armstrong, in his endeavour to recover his com- 
]>anion, fell mto a ravine, being killed as the result 
of crashing on a rock 

Armstrong was the son of Dr E. F. Armstrong 
and the grandson of Prof H E Armstrong His 
death is a personal shock to everyone who knew 
him, and it is regrettable that chemistry should be 
deprived of the contribution to its progress so clearly 
destined to come from his labours. There can be no 
doubt that, had he h\ed, ho would have done full 
credit to his scientific ancestry 

Armstrong received his early education at Oundlo 
School, whence he wont to Magdalen College, Oxfonl, 
in 1927, having been awarded a demysliip there He 
gained a first class in the Honour School of Chemistry 
at Oxford in 1931 After graduatmg, he was awarded 
a Jiilia Henry scholarship and proceeded to Harvard 
University and commenced work on chlorophyll 
problems with Prof J B Conant In the two years 
spent there, he made a valuable advance m this 
difficult field, and part of the work has been published 
♦ii the Journal of the Amencan Chemteal Society 
Armstrong’s extensive knowledge of this subject 
enabled hmi to contribute a lucid article on present- 
dayknowledge ofchlorophylltoCAemtsfry andlndtutry. 

Soon after his return to Oxford m 1933, Armstrong 
was elected to a Harmsworth semor scholarship at 
Merton College and was quickly at work on several 
problems of his own choice Among these were • the 
nature of the colourmg matter of the red moth , the 
identity of the glucoside m the Japemese laurel 
{A^wubme); and the configuration of the cyclic 
liolyaloohols, particularly quebraohol. Recently, in 
collaboration with Prof R Robinson, some work on 
the oxidation efiects of selemum dioxide was pub¬ 
lished. Armstrong recently collaborated with his 
,^her m producuig a new edition of the well-known 
liookB on the simple carbohydrates «id the glycosides. 

His friends will over remember with respect and 
*dn“i»tion Armstrong’s unfailing kmdliness on all 
occasions. His lamented death deprives the Oxford 
School of otgamo ohemistry of one of the moat 
notable of the younger generation of research students. 


Dr. Eleanor Hull 

We regret to record the death of Miss Eleanor 
Henrietta Hull, folklorist and Erse scholar, which 
took place at the age of sev enty-fivo years, on January 
14, at Wimbledon 

Miss Hull was the daughter of Prof Edward Hull, 
and was educated at Alexandra College and the Royal 
College of Science, Dubhn She studied Celtic and 
alhed subjects under Pedersen, Kuno Meyer and R. 
Flower An enthusiast for the study of Irish history 
and letters, she added sound scholarship to the 
movement for the revival of Erso and tho rokmdlmg 
of pride in Irish tradition Apart from her own 
literary work, this took practical form in tho foimda- 
tion m 1899, with the assistance of Prof York 
Powell, of tho Irish Texts Society As honorary 
secretary of tho Society she enlisted tho services of 
the foremost Erso scholars of the day, and was 
largely responsible for the publication of a number 
of vahiablo and important eiarly Irish manusenpts. 
Miss Hull was at one timo secretary of the Royal 
Asiatic Society She hml served as president of the 
Irish Literary Society of London and was a member 
of tho Council of the Folklore Society 

Among her contributions to Irish studies her work 
on the Cuchulam Saga (1898) will always hold first 
place, but as a folklorist her “Folklore of the 
British Isles’’ (1928), in bringing some sort of system 
and order to tho treatment of a mass of somewhat 
chaotic material, runs it dose Among other works 
worthy of note wore her “Pagan Ireland and Early 
Cliristian Ireland’’ (1904), “A Text-Book of Irish 
Literature’’ (1900-7), “Cuchulam, the Hound of 
Ulster” (1909), and a “History of Ireland and Her 
People” (1926, 19.71) in two volumes 


We regret to announce tho death of Arthur Lionel 
Peddor, on December 16, at the ago of sixty-six years. 
He was mathematical tutor at Magdalen (College, Ox¬ 
ford, from 1891 until 1926. He went to tho College as a 
demy iq 1886, and was elected fellow in 1894 Pedder 
was a very good teacher and was remembered with 
gratitude and affection by his pupils He was one 
of tho old-fashioned people who valued the educa¬ 
tional traming given by the curriculum and examina¬ 
tions of the old mathematical school as one of the 
beet preparations for after-life, and was quite out 
of sympathy with the now system which, in his 
opuuon, was of httle or no use, except for those who 
mteaded to bo professional raathematioians. 

We regret to announce the followmg deaths: 

Mr. F. J Bhght, fellow of tho Royal Society of 
Edinburgh and formerly chairman and managing 
director of Messrs Charles Griffin and Co., Ltd., 
publishers of many scientific and technical works, on 
January 27, aged seventy-six years. 

Dr. Michael Orabham, author of numerous books 
and pajieni on tho natural history of Madeira, where 
he had lived for some seventy years, on January 28, 
aged ninety-five years. 
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News and Views 


Prof. Arthur H Compton 

The Oiithne leoturu of the Physical Society is 
bomg delivered this year at the Impienal College of 
Science and Technology, South Kensington, on 
February 1, by Prof Arthur H Compton, of the 
University of Chicago Prof Compton, wlio is at 
present Kastman visiting professor at tlie University 
of Oxford, 18 perhaps best known for his discoveries 
of the laws of interaction between radiation and free 
electrons, and for tho associateil effect, called after 
him, which results m a modihcation m tho quality 
of a beam of monochromatic radiation such as 
X-rays on passing thnnigh matter It was for these 
disoovonos that he was awarded tho Nobel Prize 
for physics m 1927 Ho is also one of the leadmg 
authorities on X-rays and tho author of one of tho 
finest books on this subject In reeent years. Prof. 
Compton has turned his attention mainly to the 
investigation of the cosmic rays, those mysterious 
and exceedingly penetrating radiations which come 
mto tho earth's atmosphere from outside. In this 
connexion he has organised twelve expeditions, with 
the collaboration of about a hundred physicists, 
which have made a cosmic ray survey of tho 
globe Ho also initiated, and was scientific director 
of, the balloon flight of Settle and Fordney in 
November 1933 for inveatigatmg conditions in 
the upper atmoBjihere, which achieved what stdl 
remams the official world’s record altitude of 11 8 
miles 

Prof. Arthur Lapworth, F.R.S. 

Pbof Abthtte Lapworth, who is Sir Samuel Hall 
professor of chemistry at tho University of Man¬ 
chester and director of the chemical laboratories, is 
retirmg in September next. Prof. Lapworth jomed 
the st^ of the University of Manchester m 1909 as 
senior lecturer in chemistry, on vaoatmg his lecture¬ 
ship at Goldsmiths’ College, London He was ap¬ 
pointed professor of orgamo chemistry m 1813, and 
Sir Samuel Hall professor and director of the labora- 
tones in 1922 He was appointed pro-vice-oliancellor 
m February 1933, and it is a disappointment to tho 
University that his health has not allowed him to 
exercise the functions of this office during tho last 
few months During his tune ak Manchester, Prof 
Lapworth has published work in a number of branches 
of pure orgamo and physical organic chemistry ; he 
will bo remembered for his investigation of tho 
terpenes, his work on certam natural products earned 
out m association with the Oil and Fats Oommittee 
of the Food Investigation Board, and especially for 
his studies on reaction mechanism and molecular 
reactivity, which led to the initiation of the now 
famous ‘electronic’ theory of organic reactions. Ho 
has been awarded honorary degrees by the Univer¬ 
sities of Bimungham and St. Andrews, and reoetved 
the Davy Medal of the Royal Society in 1981. His 
retirement will be a source of deep regret to his many 
colleagues and students. 


Centenary of Friednch Winnecke, 1835-97 

On February 5 occurs the centenary of the birth 
of tho distinguished German astronomer, Friednch 
August Theodor Winnecke, who at the early age 
of twenty-eight years was elected an associate of the 
Royal Astronomical Society, and was for a time the 
vico-direotor of Pulkovo Observatory Tho son of 
a pastor, Winnecke was bom m a village in Hanover, 
and after leaving school studied at GOttmgen and 
Berhn, commg under the influence of both Gauss 
and Encke At the age of twenty-one years he 
became an assistant at Bonn to Argolander, who was 
then engaged on his great star maps A visit by 
Wilhelm Struve to Bonn led to Winnecke in 1868 
becoming a member of tho staff at Pulkova, where 
he worked under both Wilhelm and Otto Struve, 
until m 1866 ho was overtaken by severe mental 
illness During those years he hail observeil the 
comets of 1860 and 1862, watched m Spam the total 
solar eclipse of 1860, made notable observations on 
Mars and compileil the first Pulkova General Cata¬ 
logue of Stars Wlien he regained his health, h^ 
settled at Carlsruhe, and after the conclusion of the 
Franco German war was appointed to the chair of 
astronomy at Strasbourg and charged with the task 
of erectmg an observatory. He spent some ten years 
there, when to the great loss of astronomical science 
he was attacked by melancholia and from that time 
until his death at Bonn on December 2, 1897, the 
cloud which settled on his mmd never lifted He 
had been a frequent contributor to German, English 
and Russian astronomical publications, and was 
widely known as a great teacher of practical 
astronomy. 

Annlvcnary of Prof, F. Haber’s Death 
Tuesday, January 29, was the anniversary of the 
death m Switzerland of Prof. Fritz Haber, and a 
memorial ceremony at which certam of his dis« 
tinguished German scientific friends were to speak 
had been arranged by the Kaiser Wilhelm-Gesellsohaft 
m oo-oporation with the German Chemical Society 
and the German Physical Society It was to have 
been held m the Hamaekhaus, than which no more 
appropriate surrouijdings could have been found, 
and a pleasant impression had been made among 
Haber’s friends that these three great German 
scientific societies were prepared to honour so soon 
the memory of one of their greatest members, though 
he had been among those men of science who had 
given up their positions through tho political changes 
in Germany The Prussian Minister of Education, how¬ 
ever, m a letter dated January 17, addressed to the 
rectors and teaching staff of the universities, hi^ 
expressed surprise and disapproval of this proposed 
memorial Aooordmg to this oircular. Prof. Haber 
was dismissed on October 1, 1933, on aeoount of a 
proposal which could only be reg^ed as showing 
bk opposition to the measures taken by the National- 
Sooialistio State. The eeremony seemed to the 
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Minister to constitute a challenge to the State, par¬ 
ticularly since such memorials were to bo held in 
honour only of the ‘very greatest’ Germans The 
circular consequently concludes by forbidding all 
officials and all other members of staffs or institutions 
under the Mmistry from attending the ceremony It 
IS difficult for scientific workers outside Germany to 
understand why a Mmister of State should prohibit 
the commemoration of the great services remleretl to 
that country and to the workl by Haber, or what 
must be the feelings of the members of the societies 
concerned with the organisation of the proposeil 
ci'remony Chemists and physicists throughout the 
scientific world acknoivltslge Haber’s work as epoch- 
making, and Germany should bo proud to cherish 
his memory’ Truly in his case the Prussian Minister 
of Education now makes it clear that, officially, “A 
projihct IS not without honour, save in his own 
country and in his own house” 

Intensive Farming and Security of Tenure 

The Metropolitan Water Board is promoting a Bill 
in the present session of Parliament to acijuire the 
Holly Lodge Kami, Walton-on-Thamos, owned by 
Mr A F Socrett, for the purpose of raakmg a storage 
reservoir Mr Socrett is well known m the horti¬ 
cultural world as one of the leaduig growers of 
vegetable produce for market He has boon par¬ 
ticularly prominent m developing the growing of 
eaily vegetables, wuiter salading, etc , hither to almost 
wholly supplied by French and other continental 
growers, and by his willingness to impart his know¬ 
ledge of the management of these special crops, he 
has contributed more than anyone else to provide 
the home market with these products The farm 
consists of 187 acres, of which 165 are now in in¬ 
tensive cultivation One acre is under glass, throe 
acios are under frames for early lettuce, etc The 
soakale beds, traversed by an underground hot 
water system, extend to about ^ acre. 1’he whole 
fami has been redramed so as to lower the wmtor 
water table 4-0 ft. below the surface The irrigation 
system, with its own well and pumf>8, covers 126 
wrea, requirmg mdes of pipes No other agneul- 
tiiral enterprise m Great Bntam of this magmtude 
can show an equal mtensity of cultivation, for 
example, a capitalisation of £81 per acre (exclusive 
of land), an output of £142 per acre, a wage bill of 
£62 per acre. No less than 10,000 tons of dung have 
been brought on to the farm for this year It is 
noteworthy that Mr. Socrett, os a pioneer m his 
special busmess, has always been willmg to instruct 
others ; at the present time he has taken on fourteen 
young men to gam experience of his methods They 
pay no premium and receive the ordinary wages; 
once each week Mr. Seorett lectures to tliem and 
explains his procedure. 

The destruction of this busmess could not ade¬ 
quately be met by even the high compensation 
which Mr. Seorett might obtain. The site is a special 
one selected by Mr. Seorett after long secueh; it 
would be extremely difficult, indeed it might be 
impossible, to obtain an equivalent piece of land, 


which oven then would require some years to equip 
and brmg to a similar pitch of fertility Uoubtless 
very careful consideration has boon given to the 
selection of this site for a reservoir, but it is difficult 
to suppose that no alternative exists Mr Secrott’s 
farm stands prc-eminont as an example of the pro 
ductive enterprise which the Government’s agnoul 
tural policy is trying to foster, and of exceptional 
employment U|X>n the land , under nothing short ot 
absolute necessity should it bo allow etl to bo siib- 
morgod Had the farm been a factory employing h 
hundred workm<>n and ongagixl m some now process, 
the Metropolitan Water Board would have thought 
twice about disturbing it Yet it is a simple matter 
to rehuild a factory I’omparod wsth the difficulty of 
hndmg a site and the time requirisl to bung it mto 
condition m ortler to replace tho oiitht repieseiiteil by 
Holly Loilge Farm 

Abongmal Reserves m Australia 

The attention of tho public in Australia has again 
been directed to the urgent problem of tlie abiirigmes 
and their reserves On tins occasion tho method 
employed to secure its consideration has been uni(}uc 
According to a dispatch from the Melbourne corre 
spondoiit of The Timee, which appoansi m the issue 
of January 24, a deputation of ton full-blooded 
aborigmes waitisl upon Mr Paterson, the Mmister of 
the Interior, to urge, among other matters, the 
establishment of a Federal Depailment of Native 
Affairs, under a sympathi'tic administrator such ns 
Sir Hubert Murray, tho [iresent Lieut Govornoi of 
Papua, and the institution of an advisory eouncil, 
which woukl include social, anthropological, rnodiial 
and educational exports The s{>okeaman of the 
deputation dirc’cti'd attention to the serious (*oonomic 
situation now ansuig among the aborigines. Ho 
pomted out that they aie being driven mto barren 
wastes in which it is miixissiblo lor them to h\e 
He also pledged the aborigines as Conunoiiwealtli 
citizens, believing that tho British Empire stands 
for justice, order and freedom, to mamtam their 
heritage handed down to them by the Creator, but 
suggesting in what followed that present conditions 
Wore not favourable to that end This is a somewhat 
surpnsmg, but none tho loss significaut, mdicatiou 
of recent developments in tho movement for the 
unproveraont of the lot of the abongines It is 
probable, and, m fact, oertam that the Australian 
public generally is not very fully mformod of con¬ 
ditions of life among the aborigmes. The mere size 
of the re8or\’e8 has tended to obscuro the relation to 
the area requisite for subsistence to the mode of 
subsistence. It is not realised that a oonsideiable 
range of land is needed for the support of even 
small groups of food gatherers such as those found 
among the Australian abongines The formation of 
a Department of Abonginal Affairs, of which the 
oonsideration is promised by Mr. Paterson at the 
next oonferenoe of Premiers, would ensure a 
more careiiilly’ reasoned control of abongmal 
territory in relation to their needs and mode of 
life. 
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Ancient Greece and Modem Civilisation 

In hia Friday oveinng discourse delivered at tlio 
Royal Institution on January 25, Sir Richard 
Livingstone diaoussod tlio relation of modem civilisa¬ 
tion to ancient Greece. Starting m a world where 
men believed that Zeus made thunder and that the 
sun and moon were gods, the Greeks originate*) 
science Their ac-tual sciontifio and philosophio 
achievement was remarkaWo (witness Aristarchus’s 
discovery of the heliocentric system, the anticipation 
of moilem thought in Anaximander’s notion that 
men originate from animals of a different species, 
and Democritus’s atomic thory) But even more 
remarkable is the grasp on the ideal of science shown 
m such sayings as “Thought is the supreme ex 
collence of men and wisdom consists in saying what 
18 true and acting according to Natuie, listening to 
lier” (Heraclitus), and “It is a sin that Reason should 
be the subject or soivant of anyone , its place is to 
be ruler of all” (Plato) Further, they grasiiod the 
idea of a civilisation baseil on the development of 
the useful arts This appears in the myth of Prome¬ 
theus as expounded by Aeschylus, in the “Antigone” 
and in many other passages in Greek literature In 
this si^nso tlio Greeks were the creators of the char¬ 
acteristic spirit of imslern civilisation They grasped 
the ideal of science os completely as any of their 
successors We have earned scientific discovery and 
technology to heights of whii-h they never dreamed 
But they formed a clearer anil perhaps higher con¬ 
ception than we of the life which men should load 
agamst the background of material civilisation They 
can oorroot our civilisation not only by the example 
of an existence, of which Goethe said that of all men 
the Creeks had dreamed the dream of life best, but 
also by remuuling us that hfo is essentially a human 
problem and that ethics and political science are as 
fascinating as, and even more important than, 
physical science 

Radio Research 

A DISCOVERY of great theoretical and practical 
sigmflcance in radio transmission was made last year 
listeners to foreign stations have, for some time past, 
noted that thoir rwoption was sometimes marred by 
a faint background of sound apparently made by a 
high-power long-wave station At first, lack of 
selectivity in the receiver and possibly cross modula¬ 
tion were suspected Accordmg to Prof. E. V. 
Appleton, in a piapor m the Ele-ctrician of January 26, 
the interference is due to a cross modulation effect m 
one of the loniseil layers in the atmosphere The 
effect WM first noticed m connexion with the powerful 
Luxembourg station, so it is generally chilled the 
Luxemboutg effect Rixicntly amateurs belonging to 
the Radio Research League have shown that the 
phenomenon is also produced by the high-power 
stations at Droitwith and AUilone. Apparently a 
long-wave station of this type can impress the waves 
it produces on the ionised layer in its viouuty. If 
waves of another wave length arer reflected there, 
they acquire the modulation in question during the 
process of reflection. The present tendency of 


mcreosmg the power of long wave senders makes this 
phenomenon of practical importance. It brings about 
a typo of interference over which the radio engmeor 
has no control Prof Appleton comments also on 
the propagation of ultra-short waves (less than 8 
metres) They are of importance becauso of their 
possible use m television Apparently there is no 
acceptable evidence that ‘round the world’ communi¬ 
cation will ever be possible with such short wave¬ 
lengths Tlio lowest possible wave-length appears 
to bo determined by the finite value of the electrifica¬ 
tion m the upper atmosphere 

International Comparison of Radio Frequency Standards 
The technique of modern radio communication 
demands a very high degree of precision m tho 
control and measurement of frequency (kinsiderable 
attention is tliereforo devotetl by tho more important 
national administrations to the development and 
maintenance of accurate frequency standards In 
Great Britain one of tho standarils installed at tho 
National Physical Laboratory provides a frequency 
ot 1,000 cycles per second, tho stability of which is 
better than one part in ton million In order that 
this standard may be compared with these of other 
countries, tho derive*) alternating current is used to 
modulate tho carrier wave of a ratlio transmitting 
station At the distant receiving station the modu¬ 
lation IS oxtracttid from tlie airivmg signal and its 
frequency is compare*.! with that of the local standard 
In this manner fre<iuoncy comparison naeasurements 
maybe earned out simultaneously indifferentcountnes. 
Uiwler the auspices of tho Union Radio Scientifiquo 
Internationale, and with tho co-operation of tho 
British Broa*)castmg Corporation, such an inter¬ 
national frequency conqianson will be earned out 
duruig the night of March 12-13 next On this 
occasion, tho output from the frequency standard at 
the N.P L will be employed to modulate waves from 
the Droitwich, Scottish National and Scottish 
Regional stations of tho BBC, simultaneously with 
the frequency of 1,000 cycles per second, for a ponod 
of about an hour and a half The object of usmg 
several stations is to enable observations to be made 
on two or three earner frequencies simultaneously, 
so that the effect of fading phenomena on frequency 
stabihty may be studied On the same night a special 
emission of a constant fretjuenoy of five million 
cycles per second will be made from the U S Bureau 
of Standards, Washington, of suifloient intensity for 
satisfactory reception in Europe Persona and 
organisations desirous of makmg use of any of these 
emissions may obtain further details from Dr E. H. 
Rayner, president of Commission I of the U.R.8.I , 
at the National Physical Laboratory, Teddmgton, 
Middlesex. 

Protection of Wild Animals in Indu 

It 18 a welcome sign for the welfare of the wild 
fauna of India that the editor of the Indian Fore»tar 
(November 1684) should mpport whole-heartedly 
F. W. Caiampion’s aj^ieal to the Journal oj tho 
Bombay Natural Hiit^ Society of April. Foroetay 
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offioen possess great power of determining the fate 


of the inhabitants of the areas under their control, 
and while complaints have been made here and there 
of excessive shootmg on the part of the officers them¬ 
selves, m most areas their influence tolls for the 
preservation of forest animals Fluctuations in 
numbers must be expected, and in the United 
Provinces, wlnle tigers appear to have mcreased in 
numbers, marked deeroasos seem to have tciken 
place amongst nilgai, kakar, wild dog and black 
buck. The decreases are attributed to serious flootls 
and rmderpest epidemics, and these may bo tom- 
porarj’, but the decrease of wild dogs is duo to the 
large reward paid for their destruction It is unfor¬ 
tunate that the author speaks with two voices about 
the relative abundance of game at the present day 

Gradual Decrease of Game m Reserved Forests 

In the earlier part of his ar+tcle, Mr Champion 
gives os his definite conclusion that “taken as a 
whole the head of game shot recently has generally 
shown no markoii decrease, except m the mountain 
reserved forests, where control is not so easy”, and 
again “the impression of senior forest oflicers is 
that . , the game in the United Provinces 
Reserved Forests as a whole has not markedly 
* decreased durmg the last 25 years, except in the 
high hill forests". But before concluding lus article 
he reconsiders the matter, and the result is by no 
means so encouragmg . “I am not so cortam as I 
was that the head of game inside the United Provmces 
Reserved Forests is not docreasmg Although 

still a good place for animals m 1931,1 would estimate 
that there hatl been at least a 26 per cent decrease in 
nearly all speiMos during the previous decode ” The 
decrease he puts down to the ease with which shooting 
can now bo prosecuted owing to motor cars, and the 
destruction of game ui areas outside the forests, 
which results in a smaller influx mto the forests, and 
along with this the greater damage done to animals 
straymg from the forests Although the position m 
the reserved forests is not so serious os m outlying 
areas, it appears to have definitely deteriorated, and 
UI view of this it is unfortunate that the earlier 
misleadmg statement was not deleted or modified 
before the article appeared in pnnt 

Electrical Control of Road Traffic by Vehicle Actuation 
The control of road traffic by means of vehicle- 
actuated signals 18 mokmg rapid progress In a paper 
rcati to the Institution of Electrical Engmeers on 
January 24 by Mr. T P Preist, the relative merits 
of the control of rood traffic by traffic officers and 
by time-controlled signals are discussed. The groat 
advantage of usmg traffic officers is that they are 
able to take advantage of any useful break m a heavy 
stream of traffic and so reduce the time interference 
to a mmimum. A drawback is that they are not 
’ conspicuous ; this could be reduced by mountmg 
them on a raised platform or crow’s nest, but even 
this is not always effective, and a driver m the rear 
has to deduce the signals from the movements of 
the vehicles ahead. They also favour unduly horse- 
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drawn vehicles and stragglers With automatic 
lamps the signals arc highly visible and control the 
traffic of vehicles before officers coukl see thorn from 
the cross-roads On the other hand, the system is 
quite inflexible and may leail to much waste of 
time Although railway practice has providwl much 
valuable information to designers of road traffic 
control, there is a great diffeionce between the fixed 
path of the railway tram and the haphazard paths 
of the road vehicle Mr Preist pomteil out a useful 
analogy between the roml traffic problem and the 
problems that arise in telephony Both arts have to 
select and control particular paths from the total 
available and oiisuro the orderly passage of the 
chonoe traffic arnvuig on those paths. In telephony 
the ‘traffic’ is concerned more with areas than with 
mtersections, and future progress of roail tmffio 
control will probably ho in this direction. 

Recent Acquisitions at the Natural History Museum 

Among the recent acquisitions at the British 
Miisoum (Natural History) is a collection of 910 
Uoleoptera comprising 197 named species of Carabidm 
(Treolunw) and 257 species of Silpliidao (Bathysoiinai 
and Catojunw) received from Dr R Joannel, director 
of the Musoutii d’Histoiro Naturollo of Pans The 
mam interest of these two groups of beetles is that 
they mcludo the beetles that mhabit the extensive 
limestone caverns both of Europe and America In 
the oourso of the ages that liavo elapsed since their 
ancestors left the free air and sunlight, various 
modifications for a eavornicolous habit have been 
evolved , thus, they have complotoly lost their eyes, 
their colour is an almost uruform reddish yellow, 
their legs have tended to lengthen while their wings 
have tended to flisappear, and m some groups have 
been entirely lost, and their long isolation as separate 
colonies has brought about the evolution of distinct 
species m each different system of caverns The 
Department of Mineralogy has received by exchange 
a portion (4,036 gm ) of a new meteoric stone from 
Lake Labyrinth in South Australia A large senes 
of speoimeus from the Libyan Desert has been 
collected by Dr I... J, Sixincer, keeper of mmerals, 
while on tho expedition of the Survey of EgjqJt to 
the Sand Son in December I’he object of the ex¬ 
pedition was to mvestigate tho ongm of the lumjis 
of pure silioa-glass found on tho surface m the stony 
or gravel ‘streets’ between the high (300 ft ) nortli- 
Houth dunes near the border of Italian Cyrenaica 
Wmd-wom pieces of clear glass were found m 
abiuidanoe over an area of 200 km. X 40 km , the 
largest lump weighing 16 lb Many of the pieces had 
been broken by primitive man and were associated 
with himdreds of thousands of flakes of glass and 
quartzite. Querns and grmdmg stonee were frequently 
found, and at one spot sixty fine paleeohthio axes 
of quartzite, 8-10 m. long, were found. The region 
must at one time have supported a large population, 
but now not a hvmg animal or plant is to be seen. 
Unfortunately, the glass could not be traced to any 
source. Another kmd of uhoa-glass was foimd m 
the form of lightning-tubes or fulgurites, mode by 
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the fusion, of the sand wlion the dunes were struck 
by lightnuig Those aro j>ai>er-tliin tubes J in to 
one mch in diameter and penetrating downwards to 
the depth of eight feet nr more 

The Department of Botany has been presented 
with the remainder ol W Barton’s herbarium 
eitoepting the genus Itosa The present oonsignment 
IS of about 12,000 sheets with carefully mounted and 
well-arranged plants, the whole m an excellent 
condition The herbarium mcliides that of H J 
Riddelsdoll and Mrs Foord Kelsey It is oluefly 
British, but includes some Alpine oolloctions. The 
20,000 sheets make an extremely valuable addition 
to the oolloitions Mr N Douglas Simpson has 
presentixl about 500 flowering plants from the Anglo- 
Egyptian Sudan Those form a most useful gift 
as they supplement the collection made by J E 
Dandy, assistant keeper in the Department, on his 
recent expedition A collection of 760 flowermg 
plants by H H. Slater from Iceland, Nova Zombla, 
Kohiniov, has been piirchaseil , it fills some gaps in 
the Department’s extensive senes of northern plants 
Seven note-books which formerly belonged to Edward 
Forster (1766-1849) have boon purchased from the 
Saffron Walden Museum They contain a good deal 
of information about the plants ho collected, and 
can now bo again associated with his herbarium 
which has been in the Department of Botany sinie 
1849, Robert Blown purchased it at the sale of 
Forster’s books and herbarium, and it formed the 
nucleus of the British Herbarium 

Cambridge University Botanic Garden 

CONSIDEKABLE publicity has been given m the 
Press to the will of the late Mr R R Cory, who was, 
in his lifetime, a generous benefactor of the Botanic 
Garden in Cambridge Ho bet]uoathod the residue of 
his estate to the University for the benefit of the 
Garden, with the provision that the income from 
£30,000 of the residue should be used for certain 
specific purposes This has led to the impression that 
the Garden would now be provided with an adeipiate 
income Prof A C Seward, professor of botany in 
the Gniversity of Cambridge, informs us, however, 
that “because of annuities created by Mr Gory’s 
will, the University should not expect any mcome 
for the Garden fiom his estate for many years to 
come. This means that the help hitherto given by 
Hie ‘Friends of the Botanic Garden’, by the promoters 
of the Somerset Employment Fund and by others 
mterested in the Garden will be as urgently needed 
and as gratefully received as m the past.” 

Fireball of January 3, 1935 

Mb. A. Kjno, 63 Victoria Road, Ashby, Scunthorpe, 
Lmos, sends us the foliowmg particulars of this 
object: At 9h. 24im. in the evenmg of January 3 
a fireball, which was nearly as bright as the full 
moon, shot across south-west England. There were 
about sixty observations, ranging m place from 
Peterborough to 10 miles south of Falmouth. From 
the beet of these the followmg path was deduced : 
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Bogan, 66 nules high over English Channel, 23 miles 
south of Christchurch , mean deviation, 3-0 miles 
Endotl, 20 miles high over 4m. south east of Wotton- 
iindor-Edge, Glos , mean deviation, 1-8 miles. 
Length of visible track, 92 rmles , sjieed, 13 miles 
jier see. Radiant, 76°-16“, altitude, 22 6° The 
fireball exhibited remarkable colour changes during 
its flight, and drew out a red tail A double detona¬ 
tion was heard at Diirsley , at Crowkomo the object 
was seen to split into two halves towards the end 
of the path, which would seem to account, on the 
assumption that each piece sot up its own shock- 
wave, for the Dursley observation The velocity, 
allowing for air resistance, was of the parabolic order 
Assuming parabolic speoil, the application of the 
correi-tion for zenith attraction brought the rodiant- 
jsisition to 77‘’-20° and yielded the orbit i, 20 ; 

TC, 1.39 2“; O. I02'6‘’; q, 0 8806 The theoretical 
parabolic spoeil was 14 J miles per second 

Bibliography in Entomology 

The annual meeting of the Royal Entomological 
Society' of London was held on .January 10 In his 
jiresidontial address. Dr S A Neave took as his 
subject the development of bibliograjihical work 
relating to entomology After dealing briefly with 
the growth of bibliographical compilations on the’ 
subject. Dr Neave described the organisation re¬ 
sponsible for the production of the monthly issues of 
the Review of Applied Entomology His own very 
close connexion with the founding and growth of this 
jxiriodicol enabled bun to give to his audience an 
mtimato explanation of the manner in which the 
literature is surveyed and abstracted • the details of 
oditorial duties and the work of preparmg the 
elaborate indexes which are so prominent a feature 
in each completed volume This well-known publica¬ 
tion enjoys a world-wide circulation, and auns at 
keeping workers jiostcd, by moans of summaries, m 
tlie vast literature pertaining to the agncultural, 
medical and veterinary aspects of entomology 

Vocational Guidance m the Umted States 

The vocational guidance scheme whioli has been 
in opieration m Great Britain for twenty-one years 
was recently reviewed at the request of the Minister 
of Labour by a committee of the juveiule employment 
councils. On the other aide of the Atlantic alM the 
’oonung of age’ of vocational gmdanoe as a function 
of the State has bben recognised, and the very wide 
implications of the 'new deal’m this regard are dis¬ 
cussed by the associate professor of education and 
sociology m the Umversity of Pittsburgh m an article 
m School Life of September. It is pomted out that, 
m the past, vocational guidance has to a large extent 
been stultified by the gross inequalities in occupa¬ 
tional rewards—mequahties which it is one of the 
purposes of the ‘new deal’ to reduce. Further, it has 
been a matter of national pride that everyone has' 
the right to aspire as high as he will, regardless not 
only of social position and anteoedents but also of 
apparent qualifications of mteltoot and oharaoter, and 
however obvious it may be to a vocational adviser 
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that his aspirations are inoominenaurate with his 


abihtiee Now for the first tune the view is tenable 
that society will not tolerate the waste involved in 
maintaining this conception, already largely illusory, 
of the individual’s right to freedom of choice of 
occupation A guidance far more positive and oom- 
pellmg than hitherto will obviously enhance the 
importance of the agencies responsible for it and, 
moreover, all teachers, supervisors and curriculiim- 
makers will be mcreasmgly preoccupied with their 
function of oiq3loring and tostmg their pupils’ 
capabilities 

Burden Mental Research Trust 

At a meeting held rocentlj in London, the com¬ 
mittee of administration had before it leiiorts of the 
first year’s working of the Burden Mental Rcsi-arcli 
Tnist, which Mrs R O Burden endowtxl a short 
time ago with £10,000 The investigations contem¬ 
plated bj tho Committee are bemg carried out by 
Dr 3 A Fraser Roberta, assisted by Dr R M 
Norman and Dr Ruth Cnfliths An extensive survey 
of the mentally normal as well as tlie mentally 
abnormal has been mitiated, and when the Trust 
eventually publishes its final report, it is hope*! and 
expected that much valuable information will be 
forthcoming as to tho nature of tho transmission of 
mental abilities and disabilities The Trust has also 
arranged for the co-operation of other distingiiishoil 
investigators from different parts of Croat Britain, 
one of whom—Dr Shepherd Dawson of Glasgow - 
has already complied with tho reijuest of the Com¬ 
mittee 

Vital Statistics for 1934 

Thh provisional figures of the vital statistics for 
the year 1934 have been isstieil by tho General 
Register Office, Somerset House They are as follows 
Inr England and Wales live births, 14-H, and deaths 
(friide rate), 118 per 1,0(K) resident population, and 
infant moi-tality rate (deaths under 1 jear per 1,000 
registered live births), 60. The birth rate shows an 
increase of 0-4 per 1,000 above the low record of 
1933, and is noteworthy os bemg tho only inereaeo 
recorded smeo 1920, except in 1928, when there was 
a slight improvement of 0 I followmg an exceptional 
fall m tile previous year The crude death rate is 0-6 
below that for 1933, and only 0 4 above the lowest 
recorded in 1930 The mfant mortality rate is 6 per 
1,000 below that for 1933, and is the lowest recorded, 
tho previous lowest being 60 for 1930 

Scientific Exhibition at Bombay 

The staff and students of the Royal Institute of 
Science, Bombay, hold a most successful Scientific 
Exhibition on December 13-18, 1934, in aid of the 
Bombay hospitals. In a country like India which 
possesses few soientifio museums, such exhibitions 
have great educational value, and the example 
of the Bombay Science Institute might well bo 
followed elsewhere. About a thousand pounds were 
realii^ for the hospital fund. It may be remembered 
that similar exhibitions were organised in London 
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several years ago in connexion with the King 
Edward’s Hospital Fund and wore very successful 

Solid and Liquid Gases in Science and Industry 

The low b-mperature exhiiiition, winch is being 
arranged by the S( lence Museum, has already been 
nieiiticmod in these columns , we now learn from 
the direi tor of tho Miiseiim, Col E E B Matkmtoah, 
that the o|K'iiiiig date has been postponed until 
March 1936 in order to give a longer time for tho 
prepaiation of the exhibits The exhibition will 
remain ofMin until tlio eiiil of May and will therefore 
iinmi'diatolv preoeile tho Seventh International 
Congress of Rotrigoiiition to ht' held in Holland in 
May 1930 Promises of several interesting exhibits 
have already heon rcceivisl and the oommitlei', 
undv'i tho cluurmunsliip of Mr H T I'lzaril, has 
made considerable progress with tlio arrangements 
Tho other meinbei-s of the eommittei- are Dr Ezer 
Griffiths, Prof P Kapitza, Prof F A Lindemanri, 
Pro! J C MelAjnnan, laird Melehott, Mr C C. 
Paterson, Dr J 1) Pollotk, Prof F Simon, Prof 
M W Travers and Mr H S WJuiijilo, while tho 
Musisim olTieor resjionsiblo for carrying out tho 
aimngeinonts is Mr 1’ C CTawhall, who was also 
rosponsiblo for tho Kefrigeiation Exhibition recently 
hehl III the Scioneo Musoiirn 

Standardisation of Hospital Equipment 
A oorv of a report mode by a Committee set up 
m 1931 by the Public Health Congress Council, 13 
Victoria Street, Loudon, S W 1, to oxploio possi¬ 
bilities of standardisation of hospital equipment m 
Gieat Bntaui has been forwarded to county and 
county borough councils by tho Ministry of Health 
(Circular 1410) It is concluded that some 30 per cent 
of the total maintenance costa of hospitals is incurred 
in respect of goods that can be readily standardised, 
without affecting the efficient working of institutions 
or mtorforing with the requirements of their pro¬ 
fessional staffs It IS shown that by standardisation 
and bulk purehasmg, economies of 10-30 per cent 
may be effected Standardisation is applicable to 
hospital furniture and textiles, orookory, cutlery, surg¬ 
ical materials and rubber goods, office requisitee and 
many other artiulos , examples are given of eoonomie-i 
that con be effected in this way, and reports of com¬ 
mittees that have considered the subject m Germany 
and m New York are given m appiendixes 

New Map of Hispanic Amenca 
In 1920 the American Geographical Society began 
the compilation of a map of ^uth Amenca from 
existing sources. Tlie available material is consider¬ 
able, but BO far no general map had been produced 
m any sense representative of the existing informa¬ 
tion. The Society now announces the publication of 
fifty of the hundred and two sheete which together 
will cover Amenca from Mexico to Tierra del Fuego. 
Already large blocks moluding most of Chile and much 
of Brazil are ready. The scale is 1:1,000,000 and the 
style is in conformity with the Internationa Map of 
the World on that scale. The Society also annonnoes 
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the publication of a catalogue of the maps of Hispanio 
Amenca m four vohunes, giving a complete list with 
critical notes of all the source material used in the 
compilation of the map 

Announcements 

It is annoiinrod m The Times of January 25 that 
the Lodor Uiip, awarded for “montoriouH service in 
the cultivation ami preservation of New i^ealand 
flora”, has been awarded to Lord Bledisloe who, 
durmg his term of oftico as (iovernor (leneral of New 
Zealand, has done much for the protection of forests 
and encouraged the cultivation of the native flora 

Lord Hirst of Witton has been elected an 
honorary member of the Institution of Electrical 
Engineers The thirt.oonth award of the Faraday 
Medal of the Institution has boon made to Hr F H 
Jewett, president of the Hell Telephone Laboratories, 
New York The Farailay Midal is awarded not more 
fresiuently than once a year, either for notable 
scientific or industrial achievement m electrical 
engineering or for conspicuous service rendered to 
the advancement of electrical stiemo, without re¬ 
striction as regards nationality, country of residence, 
oi inembership of the Institution 

“In onler to bring to the notice of those interested 
in the applications of physics to the development of 
industry, to assist those engaged in industrial 
research and generally to promote the application 
of physics to industry” tlie Institute of Physics 
IB arranging conferences on industrial physics 
A conference on “Vacuum Devices in Research and 
Industry'" will be held in Manchester on March 28-30, 
under the presidency of Prof W L Bragg Member¬ 
ship of the oonforonco is ojven to all interesteil, and 
there is no fee At the University there will be an 
exhibition of instruments, apparatus and books 
Further ui formation can be obtained from the 
Secretary, Institute of Physics, 1 Lowther Uardens, 
Exhibition Road, Ismdun, S W 7 

The Farailay Society will hold a general discussion 
on “The Structure of Metallic Coatings, Films and 
Surfaces” at the Imperial College of Science and 
Technology, Ijondoii, SWT, on March 29 30 An 
introductory papier will be read by Dr C H Desch 
The discussion will be divided mto two piarts Part 1 
will be on "Electron Diffraction Methotls” Prof 
G P Thomson will rcail a papier on “An Appiaratus 
for Electron DifTraetion at High Voltages” ; Prof 
O I Finch IS to deal with “Electron Diffraction and 
Surface Structure” , and piapiers by several foreign 
visitors wull follow The second piart of the discussion 
will be on “The Structure of Metallic Coatings” 
Prof E N da C Andrade will read a paper on 
“The Crystallisation of Thin Metal Films", and piapiers 
by distinguished workers at home and abroad are 
pirumised Further information can be obtained 
from the Secretary, Faraday Society, 13 South 
Square, Gray’s Inn, W.C 1. 

Thb Institute of Chemistry will celebrate its 
charter jubilee this year, The Institute was founded 
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in 1877, and inoorpioratod by Royal Charter m June 
1886 Arrangements arc being made for a banquet 
to bo hold on July 9 and a reception on the following 
evening 

A David Avderson-Berby Gold Medal, together 
with a sum of money amounting to about £100, will 
bo awanleil m July 1936 by the Royal Society of 
Edinburgh to tlie pxirson, who, m the opimon of the 
Gouncil, has recently produceil the best work on the 
nature of X-rays m their therapieutical effect on 
human diseases A similar award will be made every 
three years 

The Dobree collection of Europiean Noctue which 
has been in the Museum at Hull for many years, 
and a catalogue of which (Pp. xv + 166 Is.) was 
issued in 1909, contained a certam number of type 
spiocimons In the interests of students of entomology, 
it scorned desirable that these typos should be m 
the national collecf.ion, and arrangements have been 
made whereby they arc now in the British Museum 
(Natural History) at South Kensington, which has 
supplied Huitablo spiocimens to take their pilaoes at 
Hull 

Am-iCATioNs are invited for the followmg appiomt- 
ments, on or before the dates mentioned •—An 
engineer at the Fuel Research Station, East Green¬ 
wich—The Establisliment Officer, Department of 
Scientific and Industrial Resoaroh, 16 Old Queen 
Street, Westminster, 8.W I (Fob 6). A borough 
electrical engmoer for Middleeborough—The Town 
Clerk, Municipal Buildings, Middlesboroiigh (Feb 11) 
A physiological chemist at the Imperial Institute 
of Agneultiiral Research, Bangalore—^Tho High 
Commissioner for India, General Department, India 
House, AJdwyih, London, WC2 (Feb 15) An 
assistant m the Essex Museum of Natural History— 
The Pnncipial, West Ham Mumoipial College, Romford 
Rood, E 16 (Feb 16). Assistant electrical engmeers 
in the Admiralty Service—The Secretary to the 
Admiralty (C E Branch), Whitehall, London, S.W.l 
(Feb. 16) Assistants in chnical piathology, morbid 
anatomy, bacteriology and piathologioal chemistry 
in the British Postgrailuato Medical School, Ducane 
Road, Hammersmith, W 12—^The Doan (Feb 18) 
A lecturer in biology at Whiteland’s College, Putney, 
London, 8 W 16—The Secretary (Feb. 20). A lecturer 
m chemistry in the Leicester College of Technology 
—^Tho Registrar (Feb. 22) A professor of chem¬ 
istry m University College, Exeter—The Regis¬ 
trar. A lecturer in natural history m the Froebel 
Educational Institute, Grove House, Boehampton 
Lane, 8 W. 16—The Princijjal A CargUl professor of 
applied physios in the University of Glasgow—The 
Secretary to the University Court. A Gardiner pro¬ 
fessor of physiological ohenustry in the University 
of Glasgow—The Secretary of the University Court. 
An assistant research engmeer at the B.B.C.—The 
Chief Engineer, Broadcasting House, London, W.L 
A temporary assistant lecturer m meohonioal en¬ 
gineering at the Gloucester Technical OoUege-rThe 
Pnnoipial. 
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Letters to the Editor 

The Editor does not hold httnedf renponstble for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond imth the writers of, rejected manuscripts 
intended for this or any other part of Natuhb No notice is taken of anonymous communicatwns 
Notks on points in bomb of this week’s letteks appeab on p. 180 

CoaraiSPONDBNTS AKE INVITED TO ATTACH SIMILAH SUMMABIES TO THEIU OOMMDNIl \TION8. 


Origin of the Cosmic Rays 
Fkom the properties of the kinematic world-models 
which I have bron mvestigatmg during the past two 
and a half years, it can be shown that any unimpeded 
free particle, at large m mter-galaotio sxiace, under¬ 
goes acceleration as reckoned by an observer located 
on any arbitrary nebula, and attains the speed of 
light at some finite epoch in the experience of that 
observer. It then decelerates It can also be shown 
that at any arbitrary epoch, m any arbitrary domain 
of mter-galaotio s^iaco, there will occur some particles 
posaessmg velocities arbitrarily close to that of liglit. 
If such a particle, of atomic dimensions, happens to 
undergo a collision durmg this phase of its trajectory, 
it will give rise to effects sunilar to those observed in 
cosmic ray expenmonts I therefore identify the 
primary agency responsible for cosmic rays with high¬ 
speed particles aocelcrated to the vicinity of the 
speed of light by the gravitational pull of the rest of 
the vmivorseh The arguments required are purely 
kinematioal, and involve no appeal to any specific 
theory of gravitation, or any arbitrary hypotheses 
This identification is compatible with the corpus¬ 
cular character assigned to tlie primary agency by 
many authorities The identification accounts for 
the observed isotropy, and it provides the ongm of 
the high energies, prediotmg mdeed that there is no 
upper limit to the energy of a single ‘ray’. The energy 
IS drawn from the infinite energy associated with the 
infinitely many particles constituting the universe. 
Lastly, the identification removes the old impasse to 
which other theories of the ongm of cosmic radiation 
have appeared to load . that if the primary rays 
were bom m the mteriors of stars, it is difficult to 
see how they could ever get out, yet if they were 
bom as a result of multiple collisions in intor-galactic 
space, it IS difficult to see how the mter-gaJactio 
,' ionsity of matter could be high enough, 

A full account of these investigations will appear 
shortly m a volume to be published by the Clarendon 
Press. The results were first described at Dr. N. V. 
Sidgwick’s colloquium at Oxford on February 19, 
1934, and have been discussed in numerous lectures 
elsewhere. E. A. Milne 

19 Northmoor Road, 

Oxford 
Jan. 11. 

‘ rt Bothe and KolMnter, Z. Pkm , M, nt . 1929 


‘Extra’ Rings and Bands in Electron Difiraction 
Patterns 

So-called ‘extra’ or forbidden rings have been 
ibserved from time to time m electron diffraction 
patterns, and their origm has been attnbuted to 
half.order diffractions or impurities. Cases m which 
more than one such ring have occurred m a smgle 
pattern have been rare. We have obtamed patterns 
from platinum, gold, silver, cobalt, mokel, chromium. 


iron, tin, graphite and Aino oxide oxliibiting not only 
up to aa many as 14 ‘extra’ rings, but also remarkable 
circular bands with woll-defini‘d heads 

The mam facts relating to these rings and bands, 
so far as they have been ascortaineil, are as follows : 
(1) The method of proihiction of the specimen is 
immaterial, but the crystals must be orientated ; (2) 
specimens of similar thioknoss and method of pre¬ 
paration show much loss bm-kground if the crystals 
are orientated tlian when randomly disposed , (3) 
for a given orientation the ‘extra’ ring and band 
jiattcrii 18 charactenstio of the crystal lattice , for 



example, all body-centred cubic polyorystallme films 
with (111) face orientation yield ‘extra’ rmgs in the 
same relative positions , (4) no ‘extra’ spots have 
been observed in smgle crystal patterns , (5) with a 
suitable film, the thickness bemg rather critical, a 
tern oonsistmg almost wholly of ‘extra’ rmgs can 
obtained , fin^y, (6) one head of each band 
oomcides with a normal rmg or with the central spot, 
while the other consists of an ‘extra’ rmg. Foot (1) 
excludes impurity as a contributory factor, and (6) 
suggests that secondary scattermg plays no material 
r61e m the formation of ‘extra’ rmgs ; mdeed, it can 
be shown that a primarily diffract^ ray, hkl, on 
uiulergomg a second scattermg, h'kT in the same 
crystal will give diffracted rays fallmg on normal 
pattern rmgs. 

It seems to us that the ‘extra’ rmgs and bands owe 
their ongm to the external crystal rfiape, that is, to 
the boundary faces through which the electron beam 
leaves the crystals. For example, the pattern. Fig. 1, 
was obtamed from a faoe-oenfaud cubic polyorystallme 
silver film orientated with 110 planes normal to the 
beam, that is, equivalent to a single crystal rotating 
about an axis m the beam parallel to a cube-face 
diagonal. Four distmot ‘extra’ rings he within the 
very intense 111 ring, and two conspicuous bands are 
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visible, one between the central spot and the first 
‘extra’ rinf? and the other between the 200 and the 
outermost extra’ ring just inside the 111 Tlie first, 
thirtl and fourth ‘extra’ rings correspond to diffraction 
of the primary beam by plane gratings consistmg of 
the atoms in the (111) exit fates, while the second 
and also the fourth corinsiKind to diffraction by (120) 
exit pianos As the electron wave fionts pass down 
the inclmixl exit fiK-es, the third Ijiiio condition and 
the structure amplitude restrictions relax and finally 
disapfioar, with the result that one intonso band is 
swept out between tho 200 and the fourth ‘extra’ 
ring and another between tlie central spot and the 
first ‘extra’ ring A similar exjilanation lias been 
found to account for tho other bands and ‘I'xtra’ 
ruigs so far observtxl 

The value ol the ‘extia’ iings and bands in crystal 
structure analysis is evident Wo have here for tho 
first tune a passible means for identifying tho actual 
crystal faces m crystals of sub-microscopic dimonsioivs 

G T FinoU 
A G Qttarrell. 

Department of Chemical 'rochnology. 

Imperial College of Science 
and Technology, 

SWT 


Differences between Male Hormone Extracts from 
Urme and from Testes 

The identity of tho male hormone, oxtrootixl 
resiieotivoly from urine and from tostos, has been 
assumod but never proved since tho original isolation 



of active Bubstanoes from these two souroes. We* 
and also other authort'.* have pomted out various 
ohemioal and biological differenoee. The following 
experiment shows a more definitive differentiation. 


Twenty-one male rats were castrated when 3-3 J 
weeks old , and at the age of 6-6J months, when the 
average weight was about 260 gm., were divided mto 
three groups The first group of five auunals was 
untreated The second group of eight animals re¬ 
ceived mjections of male hormone extracted from 
urme , the tViird group of eight anunals, injections 
of male hormone extracted from testicles 

The extracts were administered during four periods 
of SIX days, the dosage Vieing incrcaseil at each 
phase Tho preparations hod boon standardised on 
capons During the first six da^s, 2x06 Comb 
units (c V ) daily wore given , during tho second 
SIX days, 2x1 r u , during the third six days 
2 X 2c u , and during the fourth six days 2 X 4 o it 
W hen tho animals wore killed on tho day after tho lost 
injection, they showed extraordinary differences m 
tho size of tho seminal vesicles (Fig 1) The average 
weight of tlio seminal vesicles was 8 mgm m the 
controls, 113 mgm in tho group treatixl with urinary 
extract and 538 mgm m the grouji treated with 
testicular extract The difference m size of the 
prostate of the injected animals was much less 
(6 mgm , 66 mgm , 106 mgm ) The histological find¬ 
ings are to lie published later 

E Dingemansb 
J Fekud 
E Laqueub 

Pharmaco-’Therapeutisch Laboratonum, 
Umversiteit, Amsterdam. 

Doc. 24 

■Lsqucur.O 8 .and Mnnch,.Bef ilM PAvfiol. 61, 3/4, 1931 

• QsiUgher, T F , mid koch, F C, £ndocnnolon, 18, No 1, 107, 
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• Frend, J , and l.aqueur, R , Acta Brtvta Nuri , 4, 100, 1934 
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Excretion of Nitrogenous Compounds from the Root 
Nodules of Leguminous Plants 

The activities of tho nodule, and particularly the 
excretion of nitrogenous compounds from tho nodule 
into the medium, are largely dependent upon the 
supply of Hir to the roots The quantity of excreted 
nitrogenous compounds is the greater the larger the 
culture fiask. This fact has boon clearly demonstrated 
by our experiments with sterile cultures of moculated 
peas in quartz sand The resulte also showed that 
the rat© of excretion is proixirtionally highest at «ui 
early stage of development of the plants when the 
nodules are still quite young Hence it can be con¬ 
cluded that the passage of the nitrogen compounds into 
the sand actually is due to excretion and not to a 
decomposition of the nodule proteins. 

Wo have previously shown* that nitrogen com¬ 
pounds, found lu sand after growth of inoculated 
legununous plants under sterile conditions, consist 
mainly of ammo-aoids. Smoe these compounds 
cannot be breakdown products of nodule proteins 
it is recMonable to assume tliat tho fixation of mtrogen 
takes place at the surface of the bacterial cells in the 
nodule, and that nitrogen compounds thus formed 
are pwrtly utilised by the host plant and partly 
diffused into the soil. This view receives additional 
support ftom tho foot that the proteoolastio aotion< 
of legummous bacteria and nodules is very slight. 

Excretion of nitrogenous oompoimds ftom root 
nodules is not attributable to a meotianioal wound¬ 
ing of the root hairs through sharp-edged st^ 
particles, smoe the same phenomenon was found to 
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take place also m agar cultures if the aoooss of air 
to the nodules and roots is facilitated by allowing 
the agar to shrink. Consequently, the excretion is 
a natural process which is closely dependent on the 
air-oontent of the medium 

Recently wo have found* that pea and clover 
nodule bacteria effect a butyric fermentation of 
glucose, whereby hydrogen is also produced. This 
iindmg will probably help us to gam a clearer con¬ 
ception of the mechanism of nitrogen fixation. All 
attempts to effect a fixation of nitrogen by free 
living nodule bacteria have so far led to negative 
results This is probably due to the fact that orduiary 
sugar compounds are very poorly utilised by these 
bacteria. It seems, therefore, natural to assume that 
the nodule bacteria receive from their host plant 
some particulariy suitable sugar compound which is 
readily utilised, and provides the energy required for 
nitrogen fixation Theoretically it would thus be 
possible to effect a fixation of nitrogen by free-living 
nodule bacteria as soon as the chemical nature of 
the specific carbohydrate is ascertamed. 

Further details will bo published in the Journal oj 
AgrtouUural Science 

ArTTORI I VlRTANEN 
SYNNdVK V Hausen 
^boratory of the Foundation 
for Chemical Research, 

Holsmgfora, Finland. 
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Synthetic Compound with Vitamin B| Acuvity 
Aocordino to a note' m Nature on a lecture 
recently given by me, synthetic 6.7-dimethyl-9-l- 
araboflavin, C„H,,N40„ possesses sunilar growth- 
promoting activity to that of lactoflavine (vitamin 
B,). The statement, that a oatalytically active 
compound results by combmation with the colloidal 
carrier of the ‘yellow enzyme' of O Warburg and 
W. Christian is moorrect, both for the natur^ and 
synthetic pigment, in so far as experiments in vUro 
are concerned. According to the in vitro experiments 
described by H. Theorell*, phos^Aonc acid plays an 
importMit ^le in the combination. In vivo, on the 
other hand, a combmation of both pigments with 
phosphoric acid and protem to form yellow enzymes 
apparently takes place In thxw sense only* does the 
synthesis of a compound with vitamm B, activity 
represent (dso the first synthesis of the active group 
of an enzyme. 

Richard Kuhn 

Kaiser Wdhehn-Institut, 

Heidelberg. 

Jan. 9. 


* For the orinnsi C«n 
188 , 1*86 


For tho orl^nsl’Ooriiuui iext, »e , 07 , 2084 , 1934 00 . 


Formulae and Equations m Nuclear Chemistry 
Thh question which Prof. Lowry raises on p. 36 
of Natubh of January 5 is one which has perforce 
ezeroised my mind in tho last few days, smee I am 
at present revismg the flruJ page-proofs of the report 
of the International Oooflnnce on Physics. He refers 
to the differmit positions in which the numerals 
indicating the maas and atomic number of a nucleus 
ate plaoM by Afferent writers. Thus, we hare 


JHe, ,He* and He,* He pomts out that if the last 
form 18 used, there is a dilfioulty in showmg the 
number of atoms in a molecule m the customary 
English fashion (for example. Cl,) whilst both the 
second and third forms intrcxluco a difficulty for the 
French chemist, who is m the habit of writing Cl* 
for a molecule of chlorine 

As a matter of fact, the ideal symbolism would 
leave spaco not only for this numerical indication, 
but also for a sign to denote the state of ionisation. 
The two requirements together completely rule out 
both the second and third forms above, leaving only 
the first as suitable for general adoption 

From a logical pomt of view, if the symbol refers 
to a nucleus and not to a complete atom, tho lower 
numeral is unnecessary. If a nucleus has subscript 2, 
it 18 helium, and conversely. Thus, the simplest 
method would bo to write *He, *Li or 'Li 
Tho only objection is tho uglmess of the juxta¬ 
posed large and small figures in such an equation 
os 2‘H, + >*0, =. 2‘H,>*0. 

If we were bold enough, wo should adopt a logical 
scheme, and save the pnnter much trouble, by giving 
up tho letter instead of tho subscript An atom 
would bo represented by a number or numbers m 
a bracket : (1, 1) and (1, 2) fur ordinary and heavy 
hydrogen, (2, 4) for helium, (3) to mean either isotope 
of lithium, and so on. 

Tho above reaction w^uld then be written 

2(1, 1), + (8, 16), =. 2 [(1, 1),(8, 16)] 

It IS easy with this notation to show statoe of 
ionisation . (17, 38)- + (19, 39)+ = [(19, 39) (17, 36)] 
or (17)- -I- (19)+ = [(19) (17)] would replace the 
familiar Cl - -t- K+ = KC) 

If it IS decided to retain the use of letters, I would 
plead for the use of H to signify all the isotopes of 
hydrogen. When H is restrict^ to mean }H, we 
have the additional symbols *D and 'T (with perhapis 
*Q to follow) to remember, and there is no symbol 
available to mean hydrogen m general. One is 
oortamly needed for this purpose, and ttie need is 
illustrated on p 23 of the issue of Natxtbb to which 
I have already referred. 

J. H. Awtausv 

116, Waldegrave Road, 

Teddmgton, Middlesex. 

Jon 8. 


Absorption Spectrum of Sulphur Monoxide 
In a recent mvestigation', we attempted to detwt 
sulphur monoxide in the photochemical decomposition 
of sulphur dioxide by examining the abrorption 

r jtnim of the latter tofore and a^r its inadiation. 

absorption tqpectrura of the monoxide was reported 
tb^ve been found by P. W. Schenk and H. Cordes* m 
the spectral region between 3300 A. and 2600 A., and 
although sulphur dioxide has very strong absorption 
bands m thu region, they found evidimoe of the 
spectrum of sulphur monoxide, even when ita oon-, 
oentration was 10* times smaller than that of the 
dioxide*. This spectrum, however, could not be 
detected m .the photoclwmioal decomposition of 
sulphur dioxi^, and it has been assumed* that the 
act of photo-duBKioiation provides sulphur monoxide 
with a suiplus amoimt of energy which makes it 
react instantaneously. But since this suiplus amount 
of energy is only IS oal. for 1960 A., this conclusion 
did not seam quite satitfbotory. It seemed advisable. 
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therefore, to aecortaiii whether the absorption 
spectrum described by Cordos and Schenk was to be 
attributed to tlie presence of the monoxide. 



fig 1 AboorpUon (pectnun of aulphur dioxide , (a) before, 
and (d) after dlacharge. 


An olectrodelesa discharge was produced in sulphur 
dioxide and the absorption spectrum was taken 
before and immediately after the discharge, as shown 
m Fig 1 The intensity of the spectra is not ijuite 
the same, for a thin sulphur him had partly covered 
the plate during the hours of discharge, and it 
seemed necessary to take a longer exposure. Never¬ 
theless, m spite of the difference in lutennity, the 
identity of the two spectra cannot bo doubted, so 
that there is definitely no new absorption spectrum 
produced by the discharge That is quite clear m 
the original plate, but naturally not so clear m the 
reproductions. The presence of sulphur monoxide, 
on the other hand, m the discharge is proved by its 
emission speotnim, taken during the discharge (Fig 
2), which shows the same bands as the spectrum that 
was analysed first by V Honn* and later by E V. 
Martin* 



11 I i I 13 1 


Fie. Z. Kmlulon tpectrum of sulphur monoxide, with meroniY 
line* below. 


It seems necessary, therefore, to asortbe the 
absorption spectrum found by Cordes and Sohenk 
to some product of the discharge other than sulphur 
monoxide , in other words, our experiment mdioates 
that sulphur monoxide m small concentrations has 
no absorption spectrum between 3100 and 2600 A. 

G. KoRHngnD. 

Physics Deportment, M MoCaiq 

University College, 

Nottingham Nov 23 


1988* 193S~'7>WIU*%«^ 

W. Schenk and H FlsU, Z anorv « •Ueem Cim, SU, 118, 
xl and F. Wolff, J PMtu * U ff a dm w, VI, 10, 81, 1020. 


• E V kfaitto, PUyt ilre . 41, 11 
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Sources of Error in Absorption Spectroscopy 
In studying the absorption spectra of the vapours 
of the homologous aldehydes* a band spectrum was 
observed m bntyrio and aso-butyno aldehydes, which 
was ultimately discovered to be due to benzene. 
Inquiries showed that the catalyst used in the pre- 
pwation of the aldehydes had been washed with 
benzene, thus aooounting for the presraioe of an 


aromatio impurity which would not normally bo 
expected to ooeur m ahpbatio compounds. The 
spectrum is, however, so intense that, when the 
observation tube had boon used to secure a com- 
parison spectrum of benzene, it was very difficult 
to get rid of this spectrum m subsequent exposures 
hi attemptmg to photograph the lino structure of 
acetone. Dr. F C Garrow m 1031 observed a very 
fine senes of bands, corresponding in general char¬ 
acter with those recorded by Bowen and Thompson*, 
which Norrish, Crone and Saltmarsh* and Noyes, 
Dimcon and Manning*have not been able to reproduce. 
The bands observed by Dr Qarrow were, however, 
due to interference, smoe they wore only slightly 
weakened when tlie tube was empty, they were 
also observed with a smgle end plate, and were only 
got rid of by using other quartz plates Bands of 
a similar character have been described by Schaeffer 
and others*, and those now recorded are probably 
similar m origm The occurrence of a few weak bantte 
at wave-lengths loss tlian 2000 A has already been 
recorded by us’, but no trace of a genuine fine struc¬ 
ture could bo found m this region 

C. P. Snow 
E Eastwood 

Umversity Chemiral Laboratory, 

Cambridge 
Dec 16 


‘ Snow am) Kaatwood, NATuas, 188, 008, June 16, 1931 
•Bowen and Thompaon, Natprb, 138. 671, April 14, 1984 

• Norrleh, Ciono and Saltmarsh, J Cmw* Soe, 1468 , 1031 

• Noye*. Jr , Duncan and Mannlna, J Chm Pw , 8 , 717 , 1034 

• Selmyl, Math « natune Benditt avt Vntam, 27. 76, 1009 
Chlnmayanandam, Proe Bolt See , A, 06, 176, 1019 Uboeh, Proe 
Indian Soe for CuBteotton of Seunet, 7, 53, 1922 Schaeffer and 
Frloke, Z Phm , 14, 263 , 1023 Sohaeior, Z Pkyt , 17,155 , 1923 


Properties of Liquid Films m Fme-Pored 
System^, 

The properties of hipuds, and in particular of 
water, when held by finely jiorous material, are of 
interest to workers in both the pure ,and applied 
fields A growing mass of evidence points to the 
necessity of assuimng a modification m properties of 
such liqiud films even in thicknesses oorrespondmg 
with many molecular layers. 

Shereshefsky’ and others have produced deflmte 
evidence that measured vapour pressures of liquid* 
m small capillaries (of radius 0 0006 cm. and lees) 
are very much smaller than those calculated from 
the Kelvm equation. In view of this result, it is 
mterestmg to note that experiments at the Buddmg 
Besearoh Station, shortly to be published, have 
shown that for several finely pored plastic materials, 
the hydrostatic suction necessary to remove water is 
of quite a different order from that which would be 
expected from the vapour pressure relation. Similar 
anomalous behaviour has been found When the same 
moist plastic materials are brought to equilibrium 
with a solution of sugar of knCWn osmotic pressure 
through a aenu-permeable membrane. Calculations 
show that large discrepancies also exist in published 
literature, where it is possible to compare sets of 
deteraunations by two dissimilar methods. Thus 
Szigeti’s* mecumrements of vapiour pressures and 
negative absorptions firom sugar solutions show these 
anomalies. 

Among other oases of anomalous behaviour re- 
TOrted whieffi may be due to the same causes the 
following may be noted: Qlixelli and Wiertelak* 
foUnd low values for the eleotro-kinetio potential in 
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sihoa gels which became normal in ignited gels 
White, Urban and Van Atta‘ found very low values 
for stream potentials m p}rrez glass capillaries of loss 
than 0*001 cm diameter. Wolkowa, m measuring 
the velocity of penetration of liquids mto finely 
powdered materials, found regular behaviour with 
non-polar hquids but anomalous results with water 
and other polar liquids Measurements earned out 
at the Buildmg Research Station of the dielectric 
constant of liquids in porous materials and its 
variation with frequency have been found to exhibit 
discrepancies which may prove to be related with 
observations on water m sods made by Smith-Bose* 
It 18 suggested that Hardy’s’ conception of mole¬ 
cular onontation m thm liquid films formed on the 
surface, for which strong evidence is afforded by 
their behaviour as lubricants, may provide a moans 
of roconcilmg the anomalies to which wo now direct 
attention In such films, the work required to tear 
up ‘by the roots’ orientated ohams of molecules, as 
IS necessary m molecular exchanges between film and 
gaseous phase or across a semi-permeable membrane, 
may bo much greater than that required to slide 
layers from the surface in a manner which may be 
considered to occur when a direct hydrostatic suction 
IB appUed This crude picture u, of course, open to 
objections which it is not possible to discuss here, 
but It may servo to emphasise the desirability of 
carrying out measurements by two or more different 
methods m any studies designed to further our 
knowledge of the capillary properties of liquids in 
finely porous systems B H Wilsdon 

D. G B Bonnbll 
M. E. Nottaok 

Buiidmg Roseauoh Station, 

Garston, Herts. 

Deo 1. 


‘ 8hoie«heftky, I L, "Vsiiour l*re»»ur« In 8m»U CspUlsriM", J 
Amjf CAon Soe , M, 2»6fl , 1928 

p, "Uber aog nejimve Adaorption und l)i 
therinen an Pormutlten und Toiwn". KoU B«(* . 88. ( 

* OUxelli, 8 , and Wlartelak, J, "Daa ElcktroUnetlaone i'OMUiai 
del Kloaelsaure Geh”, KoU 8,48. 86, 1927 

• White, H X., Urban. P, and Van Atta, B A , "Correiatlon of 

Strain PotenUab and Surikoe Oon-*--*-" 

3162, 1932 

•Wolkowa, Z W, 


*, J. ( 

nmungen von Olapeteolden 
FKMgkelten", SoO. Z , 97, 


i^h der^fflndtlngageecbwlndlgkeit 

• Smitb-Roee, K X , "Bleotricsl Propertlee of 8oU", Proe Ron Soe , 
A, 140. 869 . 1933 

Hardy, Sir W b , "Problema of the Boundary State”, Phil. Tram , 


Galvanometer Relays 

Thb use of the rectifier photo-oell to amplify 
galvanometer deflections is now well known ; but I 
have never seen any explicit mention of the fact 
that, with the customary set-up', the defieotions of 
the second galvanometer are not in general pro¬ 
portional to those of the first. The disorepanoy arises 
•because the area of the photo-ooU illuminated changes 
as the deflection of the primary galvanometer changes 

I am now usii^a modified system in which this 
defect is absent. The beam of light from the primary 
galvanometer mirror forms a rectangular image on 
a lens, immediately behmd which u a pair of right- 
angled prisms, which throw part of the light on to 
one cell tmd part on to another. The lens forms an 
“nage of the galvanometer mirror on each cell. As 
the rectangular image moves across the lens more 
Ught is thrown on to one cell and less on to the other : 
but there is no change of the oell area illuminated in 
rtthw oas^ ^e only elteot being to vary the bright¬ 


ness of the images on the oell surfaces Thus, non- 
uniformity of the sensitivity of the surfaces cannot 
affect the proportionality between the deflection of 
the two galvaiiomoters. 

The two cells are connected across the galvano¬ 
meter in pairaLlel with, and m opposition to, each 
other ; this method of connexion gives considerably 
greater amplification than can be obtained with a 
divided oell of the same photo electric sensitivity. 

D. H. Eoixett. 

Adam Hilger, Ltd , 

98 Kings Road, 

London, N W.l. 

■A V HUl, J So. /Mj(r,8, 262 , 1931 Natdhs, 183, 686 . 1934 
R V JODM. NlTUBI, 183 , 872 , 1934 J Sn Jtutr , 11, 302 . 1934 


Addition of Hydrogen Bromide to Olefines 

Tmh results of several investigations have con¬ 
firmed the discovery' that oxygen and peroxides 
(‘oxidants’) may greatly affect the addition of hydro¬ 
gen bromide to olefmic substances’ In all those 
investigations the double-bond has been in the 
terminal position (CH| ■= CH — CH, —), oxidants 
oausuig the addition of hydrogen bromide to yield 
CH.Br - OH, - CH, and ‘anti-oxidants’ allow¬ 
ing the formation of CH, — CHBr - OH, -. 

In order to ascertaui whether the same effect 
could be produced m the reactions of an olefine 
containing a non-termmal double-bond, we 
have studied additions to wo imdeoylenic acid* 
(OH, - CH -- CH - (CH,), - COOH) Thm olefine 
adds hydrogen bromide relatively slowly, and yields 
the same proportions of 9- and lO-bromoundeooio 
acids, whether oxidants or anti-oxidants are present 
A« undeoylomc acid (CH, =• CH — (CH,), — COOH) 
clearly shows the peroxide effect (Ashton and Smith, 
loo. oit) there is now some evidence that only terminal 
doiiblo-bonils are susceptible 

.1 C Smith 
P L Harris 

Dyson Perrms Laboratory, 

University, Oxford 
Dec 18 


>na oo-worKcra, tout, to, wei, xooi . ivsii ua, ***, 
/!*, luii, 1642, 1782 , 1934 Smith, Natcrk. 188. 447 , 1983 
UnstvAd Aod Rydon, .6W , 188, 943 . 1933 Ashton And Bmlth, J 
atom. Soo, 435. 1808 , 1934 Brouwer And Wlbaiit, Roe traw cAlm , 
68 . 1001, 1934 

• KrAHt And Soldls, BtrieMe, 38, 3671, 1900 


lonisabon of the Kennelly-Heaviside Layer 

Thb eohpse observations of Au^^ust 31, 1932, and 
Appleton’s Tromsa observations, indicate fairly cer¬ 
tainly that the normal daytime ionisation m the E 
layer (100 km. height) is due mamly to solar wave 
radiation, and not to neutral oorpusoles as Chapman 
suggested. But the ionismg wave radiation m»y not 
be ultra-violet light (m amount oorresponding to 
Planck’s formula at the sun’s temperature) as now 
generally supposed. As Eokersley has remarked, if 
the ionising agent is wave radiation, it must be so 
penotratmg as. to be of Rdntgen type; but he dis¬ 
believes m the emission by the sun of an adequate 
amount of such radiation (Elias, however, for a time 
ooQSidered such rays to be the cause of the E-layBr). 

But solar conditions seem not to preclude such 
radiation. If, as Swann has suj^;ested, very fast 
electrons are produced in suwqiots, most of them 
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must lose their energy again in the photosphere and 
ohromosphere, and in so doing will excite R&ntgen 
radiation, both continuous, scattered and character¬ 
istic The omission need not bo confined to sunspots 
Bartels’ Jf-regions show that important solar phe¬ 
nomena can still remain undetected by us 

The mass-absorption coefficient (p/p) of ultra-violet 
light IS too great for this to penetrate to 100 km 
height Too little is yet known about the value of 
p/p for light between the ultra-violet and the ROntgen 
region , systematic measures using the Hopfield con- 
tmuous spectrum of helium are very desirable For 
ultra-soft ROntgon radiation, the course of the p/p 
curve IS known approximately to X = 68 A , for which 
wave-length Messner recently found p/p -- I 46x10* 
At 700 A , p/p 18 certainly much greater, probably 
similar to that of celluloids, fur which O’Bryan found 
a maximum for p/p (5 8 X 10*) at 800 A Probably 
Hulburt’s estunate (p/p ^ 8 8 X 10*) of p/p for 
ultra-violet lonismg light is truer than that us^ by 
Fdrsterling (1-2 X 10*) 

The height of maximum iomsation depends 
essentially on p/p If p/p = 6-fix 10* (ultra-violet 
light), the height at midday must exceed 130 km if 
the air temperature T is 218“ K, and a lower value 
of T has not boon proposed This assumes no diffusive 
separation of the separate gases if this occurs, the 
height might bo 4 km lower It would exceed 
200 km. if the outer layers consist of atomic oxygen 
as suggested by Chapman Again, the fact that the 
gSMes of the atmosphere have absorption band* in 
the ultra-violet implies that the thickness of the 
absorbmg layer must much exceed that of the 
lonisod layer (scarcely 30 km.) Hence ultra-violet 
light IS unlikely to be the ionising agent for the E 
layer, unless its value of p/p has been over-estunated 
a hundredfold. 

We are thus led to conclude that the agent is 
Rdntgen radiation According os T is taken to be 
from 218“ to 323“ K. (and it cannot exceed 100“ C. 
in the A’-layer), the Rdntgen wave-length will he 
between 13 A and 3 6 A., and also, on account of 
the K absorption limit of nitrogen at 31*1 A , from 
40A to 31’1A. As regards the characteristic 
radiations that may bo mvolved, wo may note the 
A-radiations from Na (11) to Ca (20), the L-radiations 
of Oa and those from Cu (29) to Sn (60), and the 
Jlf-radiation from Co (68) to U (92). The soft senes 
for the elements near iron con be of importance only 
if r<218“ K. 

Ernst A W MOi,i.bb 

Siemens u Halske A -G , W W M., 
Berlin-Siemensstadt. 


Eocene Beds of the Punjab Salt Range 
Mr. E. S. Pinfold and I have recently made a 
special examination, on behalf of the Attook Oil 
Oompany, of the Eocene beds of the Punjab Salt 
Ran^, with the view of determining their exact age. 
It will be remembered that opinions as to this have 
varied greatly in the past, some geologists referring 
them to the Laki, others to the Kliirthor, while others 
agam have shelved the question of their precise age 
1^ oallmg them “Hill” hraostones or “Nununuhtic 
b^”, etc. 

I have now found, on examining fossils collected 
fr«n these Eocene bods by Mr. Pmfold, that the 
beds are actually divisible mto two distinct portions, 
the lower one belonging to the Banikot and the upper 


to the Laki Havmg lately received permission 
from the Attook Oil (itompany to publish our results, 
Mr Pinfold and I hope shortly to produce a piaper 
m which the relevant field and paleontological 
evidence will be discussed in detad. 

L. M. Davirs 

8 Qarsoube Terrace, 

Kdinbuigh 12 
Jan. 16. 


"The Horizons of Thought" 

I KNOW that a reviewer’s comments on a book, 
especially when published m an international journal, 
travel many leagues while an author’s reply is gettmg 
into an envelope, but for all that I would ask you 
to allow mo to comment on your reviewer’s words 
(in Natubb of October 20, 1934, p. 617) concerning 
my book, “The Horizons of Thought”. I am sur¬ 
prised to read that there is a “peculiar method” 
employed in the book ; the reviewer seems to imply 
that it IS a superficial eclecticism, which of course no 
one could countenance As a matter of fact, the 
quotations are used for illustration and application 
of prmciples previously worked out and published m 
preliminary form elsewhere, as mdioated m the 
preface The reviewer seems to complam because 
contexts are not stated ; they are omitted for the 
sake of brevity, and also because I was interested 
not so much m contexts as in contacts and conflicts 
with tho prmciples worked out. I was interested 
not so much in elaborating my perhaps “general 
and obvious”, and perhaps even “more or less 
relevant” conclusions, as m showing how often m 
contemporary thought their prmciples are dis¬ 
regarded, witli consequences all the way “from 
mathematics to ethics”. Finally, I must disclaim 
the wish which the reviewer imputes to me, of 
solvmg problems which lie beyond the horizons I 
think the primary task of philosophy is to work 
within the island-universe of the sciences (logical, 
mathematical, natural and social), and treat a great 
mass of traditional outlymg questions non-oom- 
nuttally. 

Grorob P Conobr 

Department of Philosophy, 

University of Muinesota, 

Minneapolis, U.S.A 
Dec 6 


I AM mterested m Prof Conger’s letter, wd I 
understand his points olearly. To deal with them 
satisfactorily would, however, occupy more space 
than could reasonably be asked for in Natiibb ; and 
I do not thmk a odntroversy on these subjects would 
serve any practical purpose 

Thb Rxvibwbr. 


Symbols for Chromosome Numbers 
I aorkb with Miss Schafer* that the use of a Greek 
letter for the basic chromosome number has senous 
disadvantages and should therefore be dropped. But 
I think a new symbol is necessary, to avoid the oon- 
fasion which results from a resuscitation of x for this 
purpose. This symbol tends to be overworked, pre¬ 
sumably because every schoolboy begins his algebra 
with X os the unknown quantity. In the result we 
have papers written on the effect of X-rays on the 
X-ohroihoBome, In this ease, however, no oonfosion 
results, because the two uses of X Are so difhnent. 
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Formerly * and 2x were m universal use for the 
haploid and diploid chromosome numbers. Smco 
thra, usage has graducdly shifted to n and 2n, pre¬ 
sumably to avoid confusion with X, which began, 
6d'ter 1900, to be used for the sex chromosome , but 
z and 2z are still employed to some extent in the 
original sense, as previously pointed out*, so three 
usee of the symbol in relation to ehromosomes have 
to be distmguished. 

In these circumstances, and m view of the place z 
has already had m the nomenclatiue of chromosomes, 
confusion can only bo avoided by adoptmg a new 
symbol for the new conception, and I suggest 6 as 
a suitable symbol for the basic number 

Since tills was written, I imd that 6 as a symbol 
for the basic cliromosome number has already been 
proposed by Sinot6* 

R RTTaOLBS Gatbs 

King’s College, 

Umvorsity of Ixindon 

‘ Nators, 118, 108, Jsn IS, 1888 
■ Natori, 184, 1011, IJeo 28. 1834 

* "Chromoaome Studlea In Home dlmcloua Plsnta, wlUi apecinl 
anference to the AUemomea " Cytalogui, 1, 112 , 1928 


Miss Mirsky’s "Northern Conquest” 

In my review of this delightful book I was wrong 
in making it appear on p 884 of Natuub for Uecember 
8 that the work was dono under the critical super¬ 
vision of Dr Stefonsson I now know that tins was 
not the case The great explorer did not 8<>o the 
book until It was submitted to him m a complete 
form by the publisher Miss Mirsky is thus entitled 
to all the cr^it for her brilliant work 

In mitigation of my blunder, I con only say that, 
like the writer of the legendary article on Chinese 
metaphysics, I must have combined the information 
derived from two unrelated statements Those were 
the phrases m Miss Mirsky's prefatory note 
(1) “Durmg the three and a half years I sjwnt on 
the book ” and (2) “ the generosity with 
which Vilhjalmur Stefansson placed his fane library 
at my disposal” Of course, I should not have 
mferrod that the book was written in that library, 
the use of which only contributed to the compilation 
of the illustrative maps 

Huuh Robbrt Mux 


Points from Fc 

Cosmic rays are identified as particles accelerated 
to a speed near to that of light by the gravitational 
pull of the rest of the universe in the kinematic world 
model put forward by Prof. E. A Mihie There is 
no upper limit to the energy that suoh a particle 
may acquire, smoe it is drawn from that of the whole 
universe 

According to Dr G I Fmch and Mr A O Quarrell, 
the ‘extra’ rmgs observed in certain X-ray difiraction 
patterns arc due to the shape of the minute crystsds 
that compose the materials investigated, and may 
therefore help m finding the shape of sub-nucrosoopio 
crystals The ordmary X-ray diffraction rmgs are 
duo, of course, to the lattice arrangement of atoms 
within the crystals 

Male hormone extracts, obtamed from testos and 
from urine, while possessmg the same power of 
stunulatmg growth of combs on capons, are found by 
Messrs. E Dingemanse, J. Freud and E Lacqueur 
to differ in their effect upon the growth of seminal 
' Sides in castrated male rats. This shows that 
the urmary and testicular extracts used are not 
identical. 

Prof. A 1. Virtanen and Mr. S. v. Hausen point out 
that the mtrogen compounds (anuno-aoids) found m 
'loil where legummous plants are grown are excreted 
by the bacteria nodules of their roots and are not 
attributable to meohanioal wounding of the roots, 
because it can be shown that excretion takes place 
also on an agar culture, provided oooess of air to 
nodules is facihtated. The authors have further 
discovered that pea and clover nodules oontammg 
bacteria can produce butyric fermentation of glucose, 
and they suggest that the baotena are supplied by 
the plant with a suitable sugar, which provides 
energy for the mtrogen fixation More knowledge 
of this meohamsm may lead to the discovery of the 
♦onditions neoesscuy m order that the baotena may 
tlx the mtrogen of the air »n vitro. 

Dr. a. Komfeld and M. MoOaig find that small 
amounts of sulphur monoxide present m sulphur 
dioxide after an eleotiodetees discharge, cem be de- 
tooted by means of the emission spectrum, but not 
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by means of the absorption spectrum, because the 
dioxide itself has strung absorption bands similar to 
those of the monoxide 

Dr C P Snow and Mr E. Eastwood point out, 
as possible sources of error ui dotermmmg the 
absorption spectrum of vapours, the possible presence 
of small amounts of impurities and the effect of 
interforonco bands due to the quartz plates of the 
apparatus. 

Thin films of liquid such as may exist m finely 
porous materials have properties different from those 
of liquids m bulk Messrs B H Wilsdon, D. G R 
Bonnell and M £ Nottage mention their lower 
vapour pressure, with which is rclatetl the greater 
hydrostatic suction needed to remove water from 
certain buildmg materials Their usmotio pressure 
and electrical properties are also abnormal The 
authors pomt out that the behaviour of thm films may 
be connected with the fact that their molecules 
form more or less orientated chams. 

Mr. D H Follett directs attention to the fact that 
at present, when a photo-cell is used to amphfy 
galvanomotor defteotions, the amplified defioctions are 
not proportional to the original. He describes an 
improved mstrument avoidmg this difficulty. 

Neutrons and ultra-violet radiation have been 
suggested os possible agents responsible for the 
ionisation present in the eleotnoally-conductuig layers 
of the upper atmosphere which reflect radio waves 
Eclipse observaticms have ruled out the neutrons as 
aotiVe agents, while the ultra-violet radiation, from 
calculations by Dr E A. W. Muller, cannot penetrate 
m sufifioient amounts as far as the E-layer (100 km. 
high). To account for that effect Mfiller assumes 
tlwt the sun emits, m addition, a more penetrating 
radiation of the X-ray type. 

The search for oil has supplied valuable informa¬ 
tion to geological science in the past. Lieut.-Col. 
L. M. Daviee announces that an exanunation of the 
fossils from the early tertiary (Eocene) beds of the 
Punjab Salt Bcuige in ttie sub-Hlmalayan sone shows 
that these strata belong to two distmot formations 
(Ranikot and Upper Lidu). 
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Researc 

Discovenei at Troy. Tho long-awaited discovery of 
a cemetery at Troy is announced by Dr Carl Blegen, 
of the Umversity of Cincinnati, in a communication 
issued by Science Service, Washington, D C This 
find was made by the third expedition of the Uni¬ 
versity to Hissarlik. A second discovery of import¬ 
ance was on a site about three and a half miles from 
the actual citadel, at a marginal pomt of the area 
Here Dr. Blogon found four graves, apparently of 
neolithic age, contauung skeletons which m his 
opmion belong to a period antecedent to any settle¬ 
ment hitherto found on the site and representing tho 
earliest inhabitants. At the same point, but at a 
higher level, were later remains, datmg from the 
time of the fourth and fifth layers of the citadel. 
The cemetery belonging to Troy itself was found 
just outside the citadel It is contemporary with the 
sixth city and consists of a senes of urn burials 
oontammg ashes, remnants of burnt bones and traces 
of ornaments which had not been entirely consumeil 
by tho funerary pyres Tho practice of cremation 
burial, naturally and unfortunately, has destroyed 
adl evidence of tho physical oharawters of tho m- 
habitants of tho city. A further discovery among the 
ruined houses was that of a well-preserved buried 
floor, which affords tho first opportunity here for tho 
mveatigation of a habitation site Tlie stone bases 
of columns which supported the upper story are still 
in place , but determining tho olignment of tho 
columns and tho recovery of any household goods 
which the floor may have proserv^ wUl bo tho work 
of the expedition’s next season 

Glazed Stones in Antictuity. The first of a senes of 
notes on glazed stones, dealing with glazed steatite, 
18 contributed by Mr Horace C Bwk to Anctent 
Egypt and the Eaet (pt 2 ; 1934) The surface of 
steatite is found to have been altered by chemical 
processes due to at least three different methods of 
treatment The first was to apply a vitreous glaze 
to tho surface and then hre it, This is true glazed 
steatite , and even when tho whole layer of glaze • 
IS flaked away, a very hard surface is left on the 
steatite. A second method was to apply on alkali 
and &re it, or to apply a glaze of such a nature that 
when it IS flaked away, it leaves a very soft surface 
on tho steatite The third, perhapis a modification 
of the second, was to whiten the surface, probably 
with on alkali only and, after heatmg, to paint on a 
pattern. Tho effects of tho various processes on the 
stone are different. All the Egyptian specimens of 
glazed steatite belong to the flrst class, and it is 
almost entirely an Egyptian product. It has been 
found extending in tune from the Badanan period, 
being earlier than glazed faience, which do^ not 
appear until pre-dynastio times, down to the twenty- 
seventh dynasty The process was used extensively 
for beads, amulets and scarabs ; but after the twelfth 
dynasty the beads are rare. There are a few very 
fine specimens of glazed steatite of considerable size, 
belon^g for the most port to tho period from the 
twelfth to the eighteenth dynasty. The beads with 
the beat glaze are tho Badanan. The seals from 
Mohenjo-daro and Harappa, some early seals of a 
similar nature ftom Kish and Ur mid the great 
majonty of the beads hrom Harappa belong to the 
second type, while the third type oompnses only a 
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comparatively small number of important beads 
from Harappa. An examination of six seals and 
several hundred beads from Mohenjo-daro and 
Harappa indicates that a different method was 
employed there from that used in Egypt, and it 
seems probable that more than one method was 
practis^ m tho Indus valley 

Phenological Observations m Great Bntain. The “Phe- 
nologteal Report, 1033” (Quart J. Met Soc , 60, No. 
255, 1034} deals as usual with facts relating to birds, 
insects and plants, such as the earliest date of arrival 
of a migrating species of bird, the earliest date of 
apjiearance of a particular msect or plant, supplied 
by voluntary observers distributed at more than five 
hundred pl^es throughout the British Isles. The 
events recorded number more than sixteen thousand. 
This imwieldy mass of statistics is condensed and to 
some extent summarised with the aid of various 
tables and maps, and comparison between these and 
similar tables and maps in the reports for previous 
years will enable anyone mtorost^ in tho natural 
histoiy of the countryside to study the peculiarities of 
its seasonal course m this particular year. There is 
a suliloiently full meteorological summary to allow 
the influence of the weather in these matters to be 
gauged, and the year was remarkable enough for its 
deficient rainfall, its warmth and abundant sunsbme 
to make it a good one for the pursuit of such studies. 
These reports must bo of the greatest possible value 
for many branches of study, such, for example, as that 
of bird migration Average arrival dates for twenty 
speoies of bird for this year and for the seventeen 
years 1014-30 are shown side by side by means 
of lines of equal arrival date (isophenes) The extra¬ 
ordinary warmth of March and April 1933 m those 
regions from the south-west of Ireland across to 
Sussex and Kent where this date falls on average 
rather late m April, did not produce any notable 
departure from the normal, and m general nor¬ 
mality appears to have been the rule. Autumn 
migrations, both inoommg and outgomg, appear to 
have been decidedly early; no reason for this is 
suggested in the report It is mteresting to learn that 
a phenological record has been mamtamed by one 
fa^y at Hevingham (Norfolk) smee 1736, with only 
one long break (1811-36). This establishes the 
average dates of arrival of the swallow, ouokoo and 
nightmgale there as April 19, 26 and 20 respect¬ 
ively 

Ecluuridae, Sipunculidte and Priapulidx of Scottish and 
Adjacent Waters. Dr. A. C. Stephen has mvestigated 
the distribution of the species of these groups m tho 
Scottish area by examinmg ooUeotions made by the 
Fishery Board for Scotland in tho North Sea and 
adjacent waters. The greater part of the material 
was taken with the sm^l Petenen bottom sampler, 
and has come from all over the North Sea, uom 
coastal waters to the edge of the oontmental shelf 
(Froe. Roy. Phys. Soc , 22, Part 4 ; 1934). Priapuhtt, 
Stpunculus, Phasoolotoma and Eehnurue are ofii 
economic ui^ortimCe for they servo as food for 
Bsvoral food fishes suoh as plaioe, lemon sole, common 
dab, witch, gurnard, whitmg and haddock. Of these, 
Priapuluo oemdahto is by far the most firemiazHy 
consumed, eqpecudly by haddocks caught in we 
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Firth of Forth wid St. AndrewB Bay; also in fish 
from the east coaet of Scotland, Moray Firth and 
from over the North Sea. As many as ten specimens 
have been taken from a smglo plaice in the Cumbrae 
district, where it is generally distributed on muddy 
ground. In the North Sea more than 1,200 stations 
have been exammed with the Petersen grab, and 
many hauls with other apparatus have been made. 
Phascolton strombt is the only species captured with 
regularity : tlie other species have been found at 
few stations and m small numbers, the reason 
apparently bemg, not that they are scarce, but that 
they burrow beyond the reach of the collecting gear. 
Little is known about the breeiling periods or larval 
histones of these animals, but a few notes on tho 
subject are given 

Earthworm Migrauons. In his fourth paper on tho 
earthworms of Burma, G E. Gates (Records Indian 
Mus , 36, Pt 4, Dec. 1933) emphasises the need for 
the study of the extent of variation of the characters 
by means of which species are diagnosed and defined 
He states that the look of this information has 
resulted m the erection of umiocessary varieties and 
species, and that it is often difficult, if not imjiossible, 
to determine whether a particular individual or senes 
of Draunda and Eutyplujeiis belongs to an old or a 
new species, and therefore it is imperative that the 
typos of all old species bo re-examuied In an in- 
^toresting reference to migrations of earthworms, tho 
‘author records an observation that “in tho early 
morning on certain days m October and November 
at the beginnmg of tho cold season the road is almost 
covered with worms , one can see worms tumbling 
down from the banks above on to the road. In the 
evenings not a worm is to be found. I have always 
assum^ that the worms were movmg down hill 
perhaps in search of water’’. Tlie author states that 
others who have been in the Chm Hills District 
dunng the same months reported that all the mi- 
gratmg worms were of the same kind and were all 
going down-hiU. The specimens collected were all 
Penonyx (possibly P. excavatus) without olitellum. 


Protozoan Parasites of Fishes. R. B. Kudo (lUtnots 
Biol, Mon., 13, No. 1, 1934) reports on a preliminary 
survey of tho protozoan parasites of the fishes of 
lllmois. About 1,300 fishes belonging to 36 species 
Etnd 13 families were examined, mainly for Protozoa 
oittooking tho tissues. The specimens of Polyodon 
ipathvla, Lepiaosieus ossens, Amia calva and twenty- 
two other species were not infected but nme others 
belonging to the families Catostomidae, Cyprimdae 
and Sdundtie were found to be common hosts of 
histozoio Protozoa, especially Myxo^ridia, of which 
nineteen new species are described. In reservoirs 
near Peona were observed large numbers of carp 
[Cypnnus oarpio) suSermg from an extremely heavy 
infection by a parasitic oiliate, Ichthyophthirvus 
nwltiJUtis. On the mtegument, gills and mucous 
membrane of the mouth cavity this oiliate was so 
numerous that the entire fish appeared whitish. In 
addition another oiliate, CydocKosta, and a flagellate, 
Gostia, were found abundantly m the lesions pr^uoed 
the lehihyophthirius, and the fishes appeared to 
oe much we&ened, lehthyopMhirvus is world-wide 
>n distribution and is often present m large numbers 
in fish kept in small aquaiM, but it is unusual for 
moh an epidemio to ooour among fiiUy gr o wn fishes 
kept in large outdoor ponds. 


A New Permian Fish. Mr James Brough describes 
Lehantchthys housei, n.sp., a new dorypterid fish 
from the Permian (Ann and Mag. Nat. Hist., 10, 14, 
No. 81, Sept 1934) Tho family Doryptendse has 
up to tho present only oontamed Doryplerus The 
new form displays many of the peculiarities of that 
genus, but shows clearly an intermediate grmle of 
structure between tho highly modified Doryptenia 
and the normal Palaeonisoid 'I’he typo specimen, 
which IS unique, was collected apparently many 
years ago, and has since lam in the Hancock Museum, 
Newcastle-upon-Tyne. It was unlabellod, but Mr. 
Brough has little doubt as to the horizon from which 
it was obtained, as both fossil and matrix possess all 
the characters of the Marl Slate (Lower Permian), 
particularly as it occurs m the south of Durham 
Coimty, and the specimen was probably obtamed 
from this stratum m the Middndge-Thiehley Area. 
The fish is well preserved Its general shape is similar 
to that of Doryptenia, showing specialisations of a 
like nature, but not developed to tho some extent. 
In the characters in which it differs, it displays 
Polseoniscid affinities, and lias tlierofore all tho 
necessary qualities of a form ancestral to Doryplerus 
and mtormeiliate m structure between it and the 
Palsioniscidsa , but, as the author states, this 
rolationship is impossible since tho remams are 
found m the same thm stratum, indicatmg that they 
hved side by side. He concludes that "Lekanichthys 
was a collateral ancestor—a form m the same group 
which either had evolved more slowly, or hod reached 
a certain stage of speoiahsation and then halted, so 
that, although it is not a true ancestor, it reproduces 
the essential form of the ancestor at a cortam stage’’. 

ScasoDsJ Varuuons of Carbohydrates in Fnut Trees. 
The second of a series of papers on “The Seasonal 
Cycles of Nitrogenous ami Carbohydrate Materials 
m Fruit Trees’’ by members of tho staff of Long 
Ashton Research Station (J Potnol and Hort. Soi, 
12, No. 4, pp. 249-292, December, 1934) deals with 
the seasonal cycles of alcohol-soluble materials, of 
carbohydrate fractions and hgnm m the wood, bark 
and leaves of terminal shoots of apple trees. 'Two 
cultural systems are mvolved, namely, trees grown 
on grassland, with annual drossmgs of mtrate in 
spring, and trees grown on arable land, without 
mtrogenous fertiliser. It is the work of Dr. Elsie S. 
Smyth. Well-defined seasonal variations m the 
amounts of all the carbohydrate fractions were found, 
and changes in the wood and bark were similar 
Difference m cultural treatment did not greatly affect 
the seasonal chemges, though reduomg sugars were 
rather more abundant m material from the arable 
plot m summer, than m trees grown on grass There 
were also differences m starch centent. Carbohydrate- 
nitrogen ratios were, however, higher in the trees grown 
on grassland, than m the arable crop. Variations m the 
contents of alcohol-soluble matter, in reduomg sugars, 
sucrose, starch, hemicellulose, total carbohydrates, 
cellulose and crude hgnm, are all set out m detail. 

A ‘Travcrsuig’ Microscope. An example of a travellmg 
or traversing microscope has been submitted to us 
for examination by Prof. E. W. Scripture, by whom 
it was designed for the examination and measure¬ 
ment of ordinates of curves havmg a considerable 
area, such as are obtamed by tracings produced by 
changes of air pressure at the mouth during speech. 
It consists of a large rectangular base-plate of thick 
plate glass in metal frame supported on feet, which 
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can be inclined if necessary so as to tilt it The 
microscope barrel is held by a earner which can bo 
moved by means of racks and pinion-sorews, so that 
it traverses 146 ram. back to front along a transverse 
bar, and 645 mm, longitudmally along a longitudmal 
bar. The bars are graduated, and by means of 
verniers, readings to 0 01 min can be taken The 
verniers are provided with lenses for reading, and are 
lUummated by small electric bulbs worked off a dry 
cell, and opa(]ue objects may be illumuiated by a 
bulb attached to the microsooiio tube near the 
objective For transparent objects, a shoot of white 
paper placed on the table beneath the base-plate 
usually suffices The objects to be viewed can bo 
clamp^ to the base-plate by longitudinal or trans¬ 
verse adjustable bars, or kept in place by a piece 
of glass laid upon them While there is, perhaps, 
nothing very novel m design and construction, the 
mstrumont is noteworthy for the large area it can 
cover, and m addition to traemgs is obviously adapted 
for the examination of large sections, membranes, 
fabrics, etc The instrument is well constructed m 
white metal, and was made by Messrs F. Homan, 
13 Florence Road, S E 14 

Organic Sulphur Compounds. A paper by Messrs F 
Challenger and J B. Harrison on sulphur compounds 
of technical interest, in particuhir the isomono 
thiophthens, was read before a raeetmg of the in¬ 
stitution of Petroleum Teclmologists on January 8 
Recently the occurrence of naphthalene, thiophon 
and thionaphthon in coal tar and Kimmeridge shale 
has led to the belief that thiophthen might sdso be 
an ingredient of similar substances, and the work 
undertaken on thiophthen and its derivatives and 
described m this pajier was felt to be a necessary 
preliminary to proving or discounting that theory. 
Published technical data on those compounds are 
scanty Various methods of preparation of thiophthen 
are reviewed and a prei ise account of that of Capello, 
which was employed m this case, is given In 
addition, notes are made on phenomena observed 
during rixliK'tion of solid thiophthen with sodium 
and alcohol and on the structure of the thiophthens 
as revealed by X-ray analysis Part of the paper is 
devoted to reports of various experiments under¬ 
taken and apparatus and methods employed Tliese 
include purification of liquid thiophthen with roerouno 
chloride, preparation of liquid thiophthen with citric 
acid and phosphorus bisulphide, isolation of a by¬ 
product in the preparation of liquid thiophthen, 
oxidation and nitration of thiophthens, etc Accounts 
are also given of the preparation of certain derivatives 
of isomeric thiophthens 

Cold Test for Fuels. Messrs B H. Moerbeek «id 
A. C. Van Beest presented a paper on ‘‘Cold Test 
for Fuels” for discussion at a meeting of the Institu¬ 
tion of Petroleum Technologists on January 8. Present 
methods of pour-iKiint determmations of fuels were 
oriticised and m particular the A.S T M. test was 
condemned on the grounds that results are dependent 
on the temperature at which the sample is pre¬ 
heated and on the thermal history of the batch of 
which It is part Furthermore, maximum and 
mmimiim pour-point figures are returned which 
may he far apart, and thus cause confusion m the 
mmd of the consumer The sensitiveness of residqal 
fuels to their thermal history is attributed to the 
asphaltenes present, which are natural pour-point 
reducers, and experiments prove that their removal 


renders the fuel temiierature-insensible. A new 
method of pour-point determmation is therefore 
proposed which, it is hoptxl, will give more practical 
results To this end the iniduenoe normally exerted 
by asphaltenes is ehmmated by pro-heating followed 
by pro coolmg to such a temperature tliat the 
asphaltenes do not dissolve again Results are 
returned m such a way as to radicate a tomporsture 
at which fuel can be shifted under a fixed pressure 
The data collected as a result of these investigations 
are as yet insufficient to indicate whether the new 
method would be entirely satisfactory in practice; 
but there is enough information to arouse cnticism 
and discussion of the principles involved 

Colour Indices of Stars in Open Ousters. A number of 
plates of open star clusters were taken by Prof K 
Lundmark at the Mount Wilson Observatory m 
1022-23, using the 60-in reflector with a wire grating 
placed in front of the mirror. These plates are now 
bemg measured by J M Ramberg, of the Lund 
Observatory, and a preliminary account of his results 
has just bron published (Lunds Medd., Ser. 2, No 
70). A brief account of the theory of obtainmg 
effective wave-lengths from ooarse-wire grating 
spectra is given, together with a description of the 
methods used m measuring the plates and oorrectmg 
the results for various sources of error Tlie main 
object, however, was to standardise the measures for 
future work by comparing the resulting colour 
equivalents with the previously determined colour 
radices. For this purpioBe, five plates of Messier 37 
were measured and the results correlated with colour 
indices by von Zeipel and Lindgren for stars in this 
cluster. The mean error of an effective wave-length 
was found to bo ± 9 84 A., or ± 0 066 expressed 
m magmtudes. The final results are includ^ m a 
catalogue giving the measured effective wave-lengths 
and calculutod colour radices of 669 stars in Messier 37. 

Nova Herculis. The Observatory of January pub¬ 
lishes a summary of all further observations on this 
nova, which was discovered by Mr J P.M Prentice, 
of Stowmarket, on December 13, 1934 The editors 
of the Astronormsche Nachnohten have also published 
supplements and numbers containing short accounts 
of observations, sent ra by numerous Continental 
observers The nova when discovered had a visual 
magnitude of 2’9°’, after an initial decline, the^ 
magmtude rose to l-3“ on December 23. The’^ 
brightness then declined sharply to 3 •4" on 
December 20; it then increased very rapidly to 
2-6“ one day later Since then there have been 
more fluctuations. The nova has exhibited char- 
aotenstio spectra, namely, emission lines and bands 
due to hydrogen^ helium and ionised metals, especially 
when decreasing in brightness. On December 20, 
when approaching maximum, the nova showed a 
spectrum which corresponded line for line with 
a Cygni (type cAip). On December 23, the only 
maiked emission line was Ha. On the other hand, on 
December 30, when the brightness hod declined, the 
continuous spectrum had neariy vanished, leaving a 
strong emission band spectrum. The nova has b^ 
identified with a star of magnitude 15'4 b on the 
Franklin Adams plates There is some evidence to 
show that the star was a variable before the present 
outburst. An estimate of the star’s distance, based 
on the mtensity of the raterstellw Oa-*- lines, makes 
tile distance 200 light yean (a previous eiirtiniate 
was 2,000 light yean). 
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Prize Awards for 1934 of the Pans Academy of Saences 


A t tho annual public meeting of the Academy 
of Sciences the prize awa^s for 1934 were 
aimounced os follows ■ 

Malhemalica —The Poncelot Prize to Maurice 
Frikihet for the whole of hia mathematical work 
the Francojur Prize to Jean Favard, for his work 
m mathemati(»tl analysis 

Mechanica —The Montyon Prize to Ron^ Swynge- 
dauw, for his stiubos on belts and ball bearings, 
the Foumeyron Prize to Robert Mazet, for lus work 
on friction , the Henri de Parvillo Prize to Jean 
Leray, for his work on the mechanics of fluids 
Astronomy —Tho Lalandc Prize to Daniel Barbicr, 
for his work on double stars , the Valz Prize to 
Ferdinand Quenissot, for his observations on comets , 
the Janssen Modal to Walter Sydney Adams, for his 
researches on stellar parallaxes 

(Jcography .—Tho Delalande Gu^rinoau Prize to 
Jules Sion, for his work ontitleil “La France mcditer- 
raneonne” , the Gay Prize to Maurice Pardd, for hia 
work entitletl “Fleuves ot rivi^ires” , the Tchihatchef 
Foundation to Jean Gublor, for the publication of 
hiH work on tho palaeontology of Cambodia tho 
Binoux Prize in equal parts between Jules Schokalsky, 
for lus memoir on tho measurement of tho lengths of 
livers in Asiatic Russia, and Pierre Tordi, for his 
‘treatise on geodesy 

Navigation —^fho Navy Prize to Jean Ottenheimer, 
for his work on ballistics and on submarine ex¬ 
plosions , the Pliimey Prize between Ren4 Anxionnaz 
(1,600 fremos), for his work on mtemal oombustion 
motors, AncW Chaiielon (1,600 francs), for his work 
on the improvement of st-oam locomotives, and Ren6 
Retel (1,000 francs), for his work on injection m 
Diesel motors 

Physics —The L Caze Prize to Eugene Bloch, 

for the whole of his work in physics , the Kastner- 
Boursault Prize to Thdixiore Lehmann, for his work 
in electrotocluucs and especially for his studies on 
tracmg magnetic lines of force , tho H6bert Prize 
to Francois Bodeau, for his “TraiW do t^l^graphio sans 
fil” and for his researches on tho methods of measure¬ 
ment with high frequency , the Hughes Prize to 
Hen6 Lucas, for his work in electro-optics; the 
^ Clement F61tx Foundation to Marcel Laporte, for 
the oontmuation of his researches on the projiertica 
of the ions and on the oloctrioal lummesconco of 
gases 

Chemistry —The Montyon Prize (Unhealthy Trades) 
to Paul Bru6re, for his rosearohes on individual or 
collective protection against poisonous gases or 
'aiKiurs ; the Jecker Prize to Henri Henssey for 
the whole of his chemical work , tho L La Caze 
Prize to Augustin Damiens, for the whole of his 
work , the Cahours Foundation to Louis Domange, 
for tho contmuation of his researches , the Paul 
Marguerite de la Charlomo Prize to Maurice Nioloux, 
for hw work in chemical analysis, tho Houzeau 
Frue to Georges Chaudron, for his studies on the 
reduction of the iron oxides and on their magnetic 
properties. 

, Mineralogy and Geology. —The James Hall Prize 
to Edouard Roch, for his work on the geology of 
Morocco. 

Physics of the Globe —The Victor Raulm Prize to 
Charles Poisson, for lus work and publications on 
terrestrial magnetism and meteorology. 

Botany .—^The Desmozi^res Pnze to Ben^ Dojarrio 


de la RiViAro, for his work entitled “Le poison des 
Amanitos mortelles” , the Montagne Prize to Jules 
Lebasquo for his work “Les cliampignons dcs teigues 
du cheval et dos bovides” , tho do la Fons Mi^licocq 
Prize to (tho late) Pierre Jouane and Pierre Chouard, 
for their memoir “Essai de Geographic botanique 
sur les forfits de I’Amrie” , tho do (!oincy Prize to 
Maurice Lenoir, for his work on chromatines 

Anatomy and Zoology —The Cuvier Prize to Jacques 
Pollogrui, for his ichthyological work, tho Savigny 
Prize to Jacques Colas-Bolcour, for his rosearohes on 
the arthropods of North Africa , tho Jean There 
Prize to Paul V’ayssiftre, for his work on Coccidese 
and tho migratory Acndians 

Medicine and Surgery —Montyon Prizes Paul 
Armand-Delillo, Charles Lestoequoy and Ron6 
Hiignenm (2,600 francs), for their work “La tuber- 
euloso pulmonaire et les maladies ilo I’apparcil respira- 
toire de I’enfant et dc rodolesceiit” , Corneille Hej - 
mans, Jean Jivcijues lioiickuert and Paul Hegniers 
(2,600 francs), for their work on tho carotid sinus . 
Henri l,sigrange (2,600 fnwics), for his book on 
ophthalmic studios Hoiiourab'e mentions (l.Cbb 
francs) to F6)ix Pierre Mcrklcn, Andrd R Pr^vot and 
Jean Qu6nu Citations to Hubert ,Tausion and 
Francois Pages, Carlos lyepoutre, Jean Qiicrangal des 
Kssarts and Mnie Alix do Cnrbonni6res de Saint 
Brice The Barbier Prize to Georges J Stofonopoulo, 
for his contribution to the study of yellow fev'er , the 
Br6ant Prize between CJonstant Mathis (3,600 francs), 
for hiH memoir on recurrent spirochsetosis, and 
Jacques Badly (1,600 francs), for his work on hydro¬ 
phobia , tho Godard Pnzo to Milo Gilberte Pallot, 
for her study of microcysctic ovaries j the M6ge 
Prize to Pierre Lassabh^ro, for his work entitled 
“Aliments, R^gunes, Indications, Contre-mdica- 
tions” , the Bellion Pnze to Jean Troisier and Yves 
Boquien, for their book on spirocheetosis ; tho Jean 
Daj^an-Bouveret Prize to Auguste C Mane and Paul 
Romitngor, for tho whole of tlieir work on hydro¬ 
phobia 

Physiology —-Montyon Pnzo to Romy Collin, for 
his book on the hypophysis, tho L. La Caze Pnzo to 
Paul Portier, for the whole of his physiological work , 
the Pourat Prize to Z. M. Bacq and Lucion Brouha, 
for their work on hormones , the Martm Damourette 
l^ze to Edmond Bonhamou, for his work on the 
spleen, tho Philipeaux Prize to Georges Teissier 
for his morphological and physiological researches 
on tho growth of insects. 

Statistics —The Montyon Pnze to Pierre J^rnmeo 
(1,000 francs), for lus work on statistics, and Louis 
Potin (1,000 francs), for his work in connexion with 
insuranco risks 

flistory and Philosophy of Science —The Binoux 
I’nze betwiMin Paul Baud, for his book on chemical 
history in France, and Raoul Combes, for lus hiLtory' 
of plant biology m France 

IForlLs of Science —^The Henri do Petfvillo Prize 
to Jean Rostand (2,600 francs), for his books popii- 
lansmg general biology, and Pierre Sergescu (2,600 
francs), for his book on the mathematical sciences 

Medals. —Tho Berthelot mesial is awarded to 
Paul Bru^^re, Maunce Nicloux and Georges Chaudron. 

Prizes Founded by the State —The Grand Pnze 
of tho Mathematical Sciences to Emile Cotton, for 
tho whole of his sciontiflo work , the Bordin Prize 
to Pierre Fr^my, for his work on the Myxophyoe® , 
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the I>alleinand Prize to Andr6 Roohon-Duvignoaud, 
for his hook on the eye and vision in the vertebrates • 
the VaiUant Prize to Henn Colin, for the whole of 
his work in plant physiology , the Hollevigue Prize 
to L6on Bnlloum, for his researches and works on 
modern statistical raechanios, the Joan Jacques 
Berger Prize to Roger Boutteville, for his work in 
public hghtmg and hygiene , the Saintour Prize to 
Louis Dubertret, for his geological work and especially 
for his geological map of Syria , the Jiiles Mahyer 
Prize to Pierre Humbert, for the whole of his work 
in mathematical analysis , the Lonohamt Prize to 
Mme Marguerite Lwoff, for her memoirs on nutrition 
of the Trypanosomides, and Andr6 Lwoff, for his 
memoir on the significance of h»moglobm for the 
flagellated parasites. the Wilde Prize to Andr6 
Duparque, for the whole of his work on the structnro 
and petrographical characters of coal, the Cam<5r6 
Prize to Jean Aubort, for his work concerning a new 
system of mobile barrage, the Thorlet Prize to 
Paul Dorveaux , the Albert I of Monaco Prize to 
Jean Tilho, for his researches on the hydrography 
of the Lake Tchad region , the Marquet Prize to 
Fr^d^no Joliot and Mme Irine Joliot, for their 
discovery of temporary radioactivity 

Spectal Foundations —The Lannclongue Founda¬ 
tion to Mmo Gabriel Cusco , the Il^l^no Holbninner 
Fould Prize to Mme Pierre Savorgnan do Brazza 

Grand Ecoles Prizes —^The Laplace Prize to Jean 
Couture, the L. E Rivot Prize between Jean Couture, 
Louis Eyssautior, Michel Logrand and Yves Momierot 

Grants Jor Scientific Researches —'The Gogner 
Foundation to Camille Vallaux, for his oceano¬ 
graphic work, the J(5ir6rae Ponti Foundation to 
Jean Thibaud, for his method of concentrating 
electrons m the magnetic field , the Him Foundation 
to Gonzagno Diibar, for his work on the stratigraphy 
and paleeontology of the Lias, especially in the 
Pyrenees and Morocco , the Bocquerel Foundation 
to Yves Rocard, for his work on the kinetic theory 
of gases and on optics 

The Loidreuil Foundation —Out of thirty five 
applioations, the consultmg oommittee has chosen 
the following 

Researches on defimte problems —Pierre Viala 
(0,000 francs), for his work on the parasite of the 
Court Noui of the vino ; Andr6 Aron (2,000 francs), 
for his researches on the magnetic properties of thin 
sheets of nickel, James Basset (5,000 fipancs), for 
experimental researches on ultra-pressures, Paul 
Henn Fleurot (2,000 francs), for the study of keto- 
genesis and oxaluria Edmond Gmllermet (3,000 
firanos), for his studies on electrolysis in solvents 
other than water , Mme Louis Nouvel (4,000 francs). 


for work m a maritime laboratory ; Maroel Petit 
(4,000 francs), for his researches on the molars of 
Equidete; Maunoe Pierre (3,000 iranos), fof his 
researches on the r61e of the different physical and 
mechanical factors governing swallowing, vomiting 
and ruminating, Henn Simonnet (9,000 francs), 
for Ins researches in plant toxicology , Andr6 Wahl 
(3,000 francs), for the continuation of his work 
relating to tmctonal chemistry 

Kesoarchos to be famed out m France overseas 
and countries under French mandate —Roger Heim 
(12,000 francs), os a contribution to tlio expenses of 
a voyage to Madagascar for the study of the crypto- 
gamio flora and various ihseasos of trees and culti¬ 
vated plants ; Antome Poidobard (7,000 francs), for 
his geographical studios by photography from tlie 
air ui the Syrian desert 

Purchase of Laboratory Material - -Ron5 Dubnsay 
(10,000 francs), for the purchase of iv Jobin and Yvon 
spectrograph 

Publications — Annales des sciences naiurelles (5,000 
francs), for the publication of special volumes com¬ 
memorating the centenary of this publication , 
Camille Aramboiirg (0,000 francs), for the pubhcation 
of the scientific results of his Omo expedition; 
Comit5 de physique du globe dee colonies (10,000 
francs), for assistmg the publication of its Annales, 
F6d6ration Fran^nise dee Sooi6ti6e do sciences 
naturelles (6,000 francs), for the pubhcation in the, 
“Fauiic do France” of the memoirs of Seguy on the 
Acaljqjters and of Brolemann on the Diplopods 

Grants to Libraries —Acadllmie d’agnculture de 
Franco (5,000 francs), for assistance with its 
catalogue ; Bibboth^que nationale ot umversitaire de 
Strasbourg (6,000 francs), for prmtmg a catalogue of 
Its periodicals , Ecole nationale v5t6rmaire de Lyon 
(6,000 francs) , Ecole nationale v5t6rinaire do 
Toulouse (4,000 francs), Ecole Polytechniquo (6,000 
francs), Institutnationalagronomique (5,000 francs) 

Tho Mme. Victor Noury Foundation to Raymond 
Poisson (3,000 francs), for lus studios m protistology ; 
Paul E. Thomas and Paul de Groove (3,000 francs), 
for their work in biological chemistry, Mme. 
Edouard Salles (3,000 francs), for her studies on 
terrestrial magnetism ; Edouai^ Lamy (2,600 francs), 
for the whole of his malacological work ; Michel 
Volkonsky (2,600 francs), for his work m cyto- 
physiology and plant physiology The Lo ChatelierJ 
Foundation to Ren6 Paris, for carrying out researches' 
on the devitrification of glass The Foment Founda¬ 
tion (2,600 francs) to Pierre Vemotte, for studios on 
the propagation of heat either by conduction or 
oonvootion. The Roy-Vaucouloux Foundation to 
the Institut Marey. 


Attacks of Birds 

ITICS of the current theory of mimicry, but 
only so far as butterflies are concerned, claim 
that published records are msuinoient to establish 
birds as tho agents which may he oonsidored 
mamly responsible for the production of mimetic 
resemblance in butterflies by preferential feed¬ 
ing. Tho following observation, coimnumcated 
to me by Mr. THE Jackson, of Kitale, 
Kenya Colony, is therefore of great interest to 
all students of natural selection. Early in the 
present year, at Bulumbe camp m Busia, m 
the eastern provmc© of Uganda, he noted on 


upon Butterflies 

the first night “a few wings of butterflies lying 
about but it was not until next morning that the 
truth dawned on mo. I then found that the ground 
was literally strewn with wmgs There were four or 
five large Spathodea ntlotioa trees m tho compound 
and swarms of butterflies were feeding on the flowers,. 
Watohmg them that morning for birds I saw one 
swoop down on a Papilto bromius and take it off to 
a bare branch where it proceeded to boat off the 
wmgs, devourmg the body only, and then returned 
to the tree for more. I rnade a list on pimer of the 
butterflies present and only afterwards thought of 
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i'ollectmg tho -wings themselvos as evidence one 
Acra«a we could not find again”. 

The following table gives Mr. Jackson’s notes, 
together with the results of examining tho wings 
sent by him. The number of epectmene was reckoned 
by counting tho maximum number of fore wings, 
right or left, whichever was the greatest 


Fomali) form hippoeoonukt | 
„ „ ptanmundf I 

Papilio bnmiu* 


MnUiihru poppaM 
Eroiua lAoIaittna 
Pronia arjjvi 
Nympliallnar 
Ckaraxet brulut \ 


None 

Oftsospedmi iih 
O f one upoclmrn 


CVTMtu eamxUut 


those mentioned. 


Preeuuettfrmanm 

Atrata phariabu, 
Aerata vtmana 


The following points deserve comment 

(1) Several -wings show such clear beak-marks 
tliat It was possible, through the kindness of Mr. 
N. B Kmnear of the British Museum, to compare 
them with unprmts of the beaks of birds made by 
pmchuig soft paper lictweeu tho mandibles, as was 
first suggested by Mr C L OoUenetto. The descrip¬ 
tion of the birds given by Mr Jackson, whoso ornitho¬ 
logical knowledge unfortunately was not equal to his 
entomological, suggested a species of drongo “The 
birds wore black and smallish without markmgs 
that one could distmguish . there were eight or nme 

,of them.” But impressions from drongos, or black 
flycatchers, were shorter and broader than tho marks 
on the wings, and the nearest approach came from a 
species of Lamprocohaa (glossy stcu-luig): the 
numbers also favour that rather than a species of 
drongo. 

(2) Mr. Jackson noted that “the buttorflios 
present were first Fapihos and Aoraeas m about 
equal quantities”. Tho Papilios comprised several 
black and green spooies, and dardantu with cresun 
coloured m^e and two forms of mimetic female 
The black and white hvppocoonxdea resembles a 
species of Amauria (Danamae), the other,pUmemovlea, 
lias a conspiouous orange beind produomg a likeness 
to a Planetna {AcraeiTute). The males and black and 
white female were eaten, the other female was not 
“Both forms appeared to bo equally common , we 
Jook four of the former and three of the latter, and 
saw one more of the latter. No models for either 
form wore observed.” Tho latter remark, of 
course, simply implies that the models were not 
feeding on the trees: Amaurta is exooedmgly 
common. 

(8) Evidenoe that Aoraeas are relatively distasteful 


is supplied by tho small numbers of wings of those 
very oommon insects foimd on the ground One 
specimen “which is perfect except for the head was 
actually dropped at my feet under tho tree while I 
was ooUoctuig tho wmgs”. It must bo said, however, 
that the specimons sent comprised a Paptlio bromiua, 
the body of which was undamaged although tlie 
wmgs wore torn Acraea e-gina is 
extremely abundant, black and 
scarlet , the loss oommon pharaaliia 
IS of the same colour , encfdon and 
mvunui are yellowish or brownish , 
they have all the eharaeters de 
mandod ot species relying upon 
brilliant colours to iwlvertise dis¬ 
tasteful qualities It 18 highly 
suggestive that tiie {t}ma,\o,ilardaniia 
which has an acraoitio appearance 
was uiitouchod 

(4) The laigo bodieil Charaxea 
(allicsl to our ‘Purple Emperor’ m 
habits) were evidently in domanJ, 
for wmgs of all the species seen were 
pickeil np This confirms tho evi¬ 
dence of Mr C F M Swvnnorten* 

(6) Some of tho ‘Wlutos’ (Pien- 
dae) wore common, but apparently 
not greatly in favour The two 
Kronui arc whito or greenish white , 
the Mylothna has a brilliant orange 
patch at tho bases of tlio wmgs 
which IS generally held to be an 
example of ‘warning colour’, like 
Acraea, Myloihria is ty|>icallv apose- 
inatic m habit, is inimickeii by 
other butterflies, and is known by exjierimenti 
evidemo to be relatively distasteful It will be noted 
that M poppaea, ‘common’, was not attacked, while 
Eronta was. 

(6) This most interesting and valuable observa¬ 
tion does not support the statement so strongly 
emphasised by Mr. W L McAtee’ that “predation 
takes place much the same as if there were no 
such thing as protective adaptations” and that 
“there is utilization of animals of practically every 
kind for food approximately in proportion to their 
numbers”. 

(7) Regarding pubhshod records, tho difficulty has 
been in tho past that many experienced naturalists 
have not thought it worth while to record the 
details of what they consider to be a "commonplace 
oocurronce”* The Hope Department, Oxford Um- 
vorsity Museum, has put together a body of evidence 
m the form of beak-marks upon tho wmgs, which 
arc constantly being discovered now that their 
appearance is recognised Durmg recent years, 
descriptions of many such have bron published in 
the. Proceedings of the Royal Entomological Society 
of London 

(8) It has been said tliat migrations of buttenlies 
should afford evidence, if butterflies are devoured by 
birds to on appreciable extent. Observations on this 
have been published, but attention may bo directed 
here to notes m a recent book of travel* 

G. D Halh Cabpknthb. 

■ Swynneiton, C. F M , Third Intemst But Congr , Zurich. 1#». 
Bd 2, Wetaisr 19*8, 49+-500 „ . .. 

• koAtM. W L . kmUktoniem ItUe Oatt . 86, No 7. 144, Hsreh IS, 

Alt Sue Xiond , 6, 34 . 1?31. , j n x- « no 

• Pnxley, -W. I., "WandoriiiB In tho Qucnulsnd Buih , p. 69 
(London • 0 ABon nnd Unwin Ltd ) 
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Female form (her- 
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RedifTusion and Telcprogramme Systems in University and Educational Intelligence 

Broadcasting Cahbbtdoe —Mr W V D Hotlge, University 


R EUIFFUSION’ ih a metliod of distributing a 
broadcast programme over an mdependent 
line network to a number of subscribers. ‘Tele¬ 
programme’ IS the method whioh enables a telephone 
subsenber, by means of a small amount of additional 
apparatus, to nx’eive the ordinary radio broadcast 
programmes over hia telephone network The object 
of both sysUms is tlie same, namely, to reproiluce 
the broadcast jirogramme in the subscnbi'r’s home 
with the maximum fidelity , but the means employed 
are quite different. 

A good paper by Mr A R A Rendall and Mr 
S Van Vierlo discusses the two methods in Kleclrtcal 
Communication of October Both methods are in use 
111 various parte of the world In rodiffusion, the 
programme is usually received by radio; but it is 
better, when possible, to get direct reception from a 
studio. An amplifier station delivers the oscillations 
at such a level that nil the subscriber needs to do is 
to bridge his loud speaker across the terminals Tlie 
sounds are then heard at the projier loudness, no 
adjustment being necessary Tlie choice of pro¬ 
grammes IS restricted, as although alternative pro- 
grtunmes are easily provided, they add appreciably 
to the cost of the service Recently designed systems 
offer a choice of four programmes Considering this 
IS all that IS generally heard free from mterferonee at 
an ordmary receiving set, this is satisfactory 
The success of the system depends a great deal on 
the position chosen for the amjilifior station and the 
cables used for connecting it with the consumers It 
sliould be near the centre of gravity of tho load, and 
shielded cables should bo used In these undertakmgs, 
the maintenance of a high and uniform standard in 
tho quality of the recejition is essential if they are to 
oompoto Bucoossfully with rei'civing sets, the prices 
of which are being continually roduceil. A partial 
failure or even [leriods of poor quality would seriously 
affect their prosjiects of success 

In a teloprogramme system, the radio broadcast is 
iwoived on the subscriber’s premises over his ordinary 
telephone network. This ^ditional use of his tele¬ 
phone 18 sometimes a boon when it is not muoli used 
durmg the day and rarely in the evenmg It is 
obviously a serious mcoiivonionce to have the pro¬ 
gramme interrupted by a telephone call Hence for 
subscribers with a high calling rate, an additional 
telephone cable is necessary to convey the pro¬ 
grammes, and this atlds to the expense. In most 
cases the subscriber has a choice between several 
programmes By controlling a step-by-step selector 
at the telephone exchange, he is able to get the 
programme he wants In this system it is necessary 
to limit the service to tho normal speech level, and 
BO an amplifier as well as a loud speaker has to be 
employed In the rodiffusion system this is not 
necessary as the transmission level is much higher 
As the mere act of taking his receiver off the switch 
hook disconnects his amplifier, the subscriber can 
always use his telephone by interrupting the pro¬ 
gramme. 

When oonsidenrig the apparatus necessary for the 
supply of a group of 600 subsi nbors, it is customary 
to assume that not more than 60 jier cent of them 
will bo connected to a particular programme at the 
same time. In this case the amplifiers are usually 
rated for a power varying from 2 to 40 watts 


lecturer in mathematics, has been elected into a 
fellowship and appointed lecturer and director of 
mathematical studies at Pembroke College Mr. 
Hodge was etluoatod at George Watson’s College, 
Edinburgh, tho University of Edmburgh end St 
John’s College, Cambridge Ho obtained a first class 
m Part 2 of the Mathematical Tripos m 1926 and was 
awarded a Smith’s Pri/o m 1927 He also studied at 
Princeton University wlulo holding a Senior 1861 
Exhibition in 1026-31 Ho was on the staff of tho 
University of Bristol and lield a fellowship at St. 
John’s College from 1030 until 1933. 

Edin BOUGH —^Tlie Cameron Prize for 1936 has 
bixin awarded to Prof Julius Wagner Jaiiregg, 
emeritus profe.ssor of psj chiatry and neuropathology 
in tho University of Vioima, in recognition of his 
discoveries regarding tho malanal treatment of 
general paralysis 

London —The following titles have been con- 
ferrisl m respect of jiosts lield at schools of the 
University . professor of chemistry. Dr J W Cook, 
tho Cancer Hospital (Free) , reailer ui organic 
chemistry. Dr GAR Kon, Imperial College— 
Royal College of Science 

The William Julius Mickle fellowship for 1936 has 
been awarded to Di Solly Zuoki'rmau 

The Carpenter Medal for 1934 has been awarded 
to Dr R J Lythgoo 

Manchester —Dr A H (iibson, Boyer professor 
ot engmeermg, has been appointed a pro-vioe- 
chancellor, for a period of two years as from January 
23, 1935, on the resignation of Prof Lapworth 

Dr. F P Burt, re^or m stoichio-chemistry, has 
been elected dean of the Faculty of Science for two 
years from January 1935 

Dr W N Bailey, senior lecturer m mathematics, 
has been appointed Richardson lecturer m pure 
mathematics 

Tho Research and Standardisation Committee of 
tho Institution of Automobile Engineers has presented 
to tho Engmeermg Department an experimental 
petrol engine, and Mr CJiarlos Day, of Meaersil 
Murlees, Bickerton and Day, Limited, has loaned a 
Ricardo Diesel engine complete with all testing 
equipment 

The American adult educational enterprise known 
as “The University of the Air” is now entermg upon 
its third year ’ Prof John Dewey, addressmg an 
audience of sixteen hundred on December 8 at New 
York City Hall on “Radio’s Influence on the Mind”, 
claimed for broadcasting that it is the most powerful 
instrument of social education the world has ever 
soon and one urgently needtxl to redress tho 
balance between the modern means of exchange 
of physical things and those of knowlovlge and ideas. 
One of the most eruoial problems of to-day is how 
to ensure tho employment of this instrument for 
the social public mterest, m preference to its 
use for propaganda desimved to distort facts And 
mislead the public mind The 1936 programme 
embraces talks on: education for a new social 
order, eoonomio plannmg, psycho-analysis and studies 
m a museum. 
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Toat biology should be taught in all schools to all 
lupila 18 one of the conclusions of the argument 
developed by Dr C J Bond, Fernshaw, Sprtngileld, 
Road, Leicester, in an eiddress delivered to Section 
L at the Aberdeen meeting of the British Asso¬ 
ciation last year The address la now obtainable 
in pamphlet form Young people suffer to-day from no 
sound biological foundation hnvmg been laid during 
school life for, at any rate, three departments of life 
in civilised societies (l)sex, marriage and parent¬ 
hood, (2)citizenship, (3) vocation For (l)thefounda 
tion should include instruction in the general principles 
of genetics, uicluding human heredity, with examples 
drawn from plant and animal life, and wise advice 
and guidance should be made available during school 
life and to young persons of both sexes who wish to 
marry As regards citizenship, our present system of 
national education is marred by a lack of continuity 
and (‘ompletnness answerable for the existence of a 
false conception m many mmds of the real nature of 
individual liberty and of conflict of individual, social 
and racial interests Vocational guidance is obviously 
more important for the welfare of the young citizen 
and [irevention of waste of human capacity than 
examination of scholastic acquirements It can only 
be given by skilled experts able to assess natural 
aptitudes and equipped with technical knowledge of 
the conditions and requirements of the diverse occu¬ 
pations open to ‘school leavers’, and this combmation 
of psychological and technical knowledge must be 
acquired durmg and after the period spent in teacher 
training colleges by teachers specially interested m 
industrial life and vocational giudcmce. The address 
touches also on the steadily increasing ratio of old to 
>oung m the population, on biology and culture, on 
education in the right use of leisure and the limits 
ef what can be achiev«l by education. 


Science News a Century Ago 

The Linnean Society 

On February 3, 1836, at a meetmg of the Linnean 
Society at which A B Lambert was in the cliair, 
B II Hodgson, Dr Kidd of Oxford and R. Garner, 
whose paper "On the Nervous Structure of Molluscous 
Animals” had lately been read, were elected fellows 
*r the Society. The secretary read a paper by Mr 
I^ntham of the Horticultural Society "On the 
Various Species of the Genus Lotus, and the Allied 
*lonora”. The chairman exlubitod the flowers and 
leaves of Drwxena termvnaha, a plant from the 
islands of the Pocifio successfully cultivated at his 
own residence in Wiltshire The flowers wore used 
hy the natives of the islands, he said, to flavour a 
h'fuid hko beer, and the fibres of the long leaves 
served as threads. Profs Bartoloni, Fries, Harlan, 
Ifarrold, Lichtenstem and Reinwardt, with Baron 
Diilessert, were nominated to fill the vacancies in 
'he list of foreign members 

Meteorology at the Cape of Good Hope 

Wntmg from Edmburgh on February 6, 1836, to 
^ir John Horsohel at the Cape, J. D Forbes said . 
1 had a letter from Whewell the other day, oom- 
miimoatmg your obligmg message to mo about your 
''Pry interesting meteorologic^ results. . . The 

annual variation of mean pressure and also of hourly 
oscillation you mention u noticed by Humbolt m 
equatorial climates. Is the barometer highest m 


summer or winter T I fear wo are likely to find little 
analogous to your observations at tiie Cape in the 
Mediterranean The oscillation is undoubtedly 
greater and I do not think the baromotor is highest 
in bad weather The variable pressure m different 
latitudes is a very important and to me, till lately, 
an unexpected fact I hope that you will bo able to 
bring your barometer safely home agaui, and so 
determine the height of your observatory 1 hope 
you have your actinoraeter with you , here it has 
a sinecure, there being no sun worth measuring ” 

Henry's Electrical Experiments 

On February 7, 1835, Prof A D. Bochc wrote to 
the Cominittoe of Publications of thn Fiankliii 
Institute saying that “The American Philosophical 
Society, at their last stated mooting, authonscsl the 
following abstract of a verbal communKiition made 
to the Society by Professor Henry on the sixtoonth 
of .Tanuary last A memoir on tins subject has lieon 
since submitted to the Society containing an ex¬ 
tension of the subject, the primary fa< t in relation to 
which was observed by Professor Henry as c>arly os 
1832, and announced by him m the American Journal 
of Science Mr Faraday having recently ontereil 
upon a similar tram of obsi'rvations, the immediate 
publication of the accompanying is mqiortant, that 
the prior claims of our fellow countryman may not 
be overlooked” Bacho’s letter was followed by an 
abstract from the report of the meeting of the 
American Philosophical Society which contained 
details of Henry’s experiments with electric currents 

Death of Baron Dupuytren 
On February 8, 1835, Baron Guillaume Dupuytren, 
the foremost surgeon m France, diixi in Pans Born 
m humble circumstances at Pierre Biiffidro in 
Limousin on October tt, 1777, it is said that he was 
stolon when three by a loilv of rank, but was after¬ 
wards recovered by his jiarents Both m appearance 
aiul by hi8 conversation ho attrai'ted the attention of 
people, and at the ago of twelve ye.^! s through the 
action of on army officer lie was sent to the College 
do la Marche in Puns, and his youth was thus passed 
amidst the turmoil of the French Revolution Sub¬ 
sisting on the most meagre of allowances, ho was, 
however, able to study chemistry and anatomy and 
at the age of seventeen years, m 1794, obtamed a 
post m the new School of Medioine founded under 
the direction of Fourcroy. From then his progress 
was unchecked In 1803 he was made an assistant 
surgeon at the H6tel-Dieu, m 1811 succeeded Sabatier 
Ill the professorship of operative surgery and in 1815 
he was given the chair of cluuoal surgery, winch he 
hold until his death. Ho was also surgeon to Louis 
XVIII “Haughty, austere, and brooking no rivals,” 
says Seohg, “ho trod through life always upwards, 
charmmg by hi* very disdain and constantly intro¬ 
ducing tocbnioal imiovations that have stood t!io 
tost of time. By a queer twist of fate, one of the 
least significant of his accomplishments, a description 
of contracted palmar fascia, is the one to which his 
name has clung”. The perseverance he had shown 
amid the difflcultios of his early years wm not more 
notable than the assiduity with which he always 
carried out his duties and the iron resolution which 
astonished all who came in contact with him He 
was buried in the PAre Laohaise cemetery, and a part 
of his Iturge fortune was used for the founding of the 
Musde Dupuytren near the ficole de M6dicme, Paris. 
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Socieucs and Acadenucs 

London 

Royal Society, January 24. M Born and L 
Infklo On the quantusation of the now hold 
equations (1) The new field theory uses the primary 
field voetors E, B and derives secondary field vectors 
D, H by difforentiatuig the Lugrangiun L (E, B) 
with respect to E, B. If one gives up the invariant 
form (that is, the four dimensional tensor notation), 
one can introduce other pairs of primary variables , 
m each case there exists an action function, one of 
which IS the energy density Using this representation 
it IS possible to formulate the quantum laws of the 
field The held erjuations can bo written without any 
space or time derivatives, only by means of com¬ 
mutators connecting the field vectors with the total 
energy and the total momentum They formulate a 
coherent luiitarian ipiantum theory of matter and 
field (2) The commutation rules for the field com¬ 
ponents are given in a new form which makes no 
use of S-funetions The behaviour of an electro¬ 
dynamical system as a whole is described by a sot 
of integral quantities total energy, total momentum, 
centre of energy, total angular momentum These 
quantities satisfy eommutation rules wliioh can bo 
derived from those for the field components The 
chief result is that the oo ordinatos of the centre 
and the components of the total momentum are 
oonnecteil by the same commutation laws as in 
quantum mechanics, and that the components of the 
momentum commute , but the co-ordinates of the 
centre do not commute H Betiie and K Pexerls 
The scattering of neutrons by protons The result 
IS practically mdependent of the special law of force 
assumed between neutron and proton, it depends 
only upon the known bmding energy of the diplon. 
The cross-section obtained is about fiO per cent larger 
than the rather uncortam experimental value. The 
scattering is almost isotropic (in the relative oo- 
ordmate system) for neutron energies up to about 
40 million volts 

Edinburgh 

Royal Society, January 7. Esther Lowe . Anatomy 
of a marme oopepod, Calanus finmarditctu. Gunner. 
A muscular mechanism in the heart wall opens the 
aortic valve and closes the ostia during systole 
Circulation is assisted by rhythmical movements of 
the iHincardial floor, involving alternate contrsiction 
of two sets of muscles A paired senes of canals 
returns blood to the pericardium A pair of giant 
fibres in the nerve cord, arising by a ohiasma m the 
bram, give oft branches supply mg, alternately, the 
dorsal longitudinal trunk muscles, which determine 
direction, and the flexors of the swimming feet, 
which accomplish the dartmg movement The 
system, evidently, constitutes the effector portion of 
tui escape reflex. Gerard db Geer : Dating of late- 
glaoial clay varves m Scotland. A meosur^ent by 
Dr. J. B Simpwon of varved clay exposed by the 
River Earn near Dunning, Perthshire, has been 
correlated with a senes from Lyngby, near Copen¬ 
hagen. Acoordmg to this coirolation, the Dunning 
section corresponds to an early stage m the goti- 
glaoial sub-epoch of the Scandmavian ice-retreat, 
dating from about 13,000 years ago J. Waiton : 
The fossil hollow trees of Arran and their branches, 
Lepidophiowt Wiintchtanus, Carruthers In 1865, 
Edward A. Wiinsoh, of Glasgow, made the mteresting 
discovery thai there were fossil trees in position of 


growth in the Lower Carboniferous volcanio ash 
beds on the north-east coast of Arran m the Clyde. 
The new methods which are available for gettmg 
sections of fossil plants are such that there is almost 
no limit to the size of block of material from which a 
section may be pre^iared The trees had partly 
decayed before preservation and the hollow trunks 
contain fragments of many different kinds of plants 
(for example, Bothrodendron, Protocalamites, Lygm- 
orachta), aJl very well preserved structurally The 
trees thomsolvos prove to belong to the genus 
Leptdophlowa, a near ally of the better-known 
Carboniferous genus Lepidodendron. Only the bases 
of the trunks are preserved In four examples the 
central core of wooil is found, and from its structure 
something of the mode of growth of the original 
tree may be deduced. It is also evident that, like the 
nearest livmg representatives of this oxtmet genus, 
Selaginella and Isoetes, those gigantic trees developed 
from spores By careful comparison of histological 
features, it has been possible to identify various 
sized branches and twigs found in the same bods as 
parts of the plant which possessed the large trunks 
Ian Bandeman The mathematical representation 
of the energy levels of the secondary spectrum of 
hydrogen (2). An analysis of the two states, l82s*E 
and l«2p'E, of H| is earned out on the basis of J L. 
Dunham’s solution of the wave-mechanics equation 
for the diatomic molecule The consistency of the 
results indicates very little evidence of I uncoupling 
for these states Potential functions are obtamed 
which mdicate that the potential function of Morse 
IS not applicable to the two states 

Paris 

Academy of Sciences, December 26 (C R , 199, 1637- 
1694) The president announced the death of Willem 
de Sitter, CorrupondatU, for the Section of Astronomy 
Jean Charcot Notice on the works of M deOerlache 
A Lacroix . The discovery of toctites on the Ivory 
Coast Descnption and analyses of three spoepnens 
of tectitos from West Africa H Deslandres : A 
sunple and general relation of the molecular spectrum 
to the electrons and rmgs of electrons of the con¬ 
stituent atoms JuuBN CosTANTiN, Joseph Bouqkt 
and Joseph Maorou : New experiments on the 
germination of the seeds of the potato m the moun¬ 
tains (1934) Comparison of the results of the culture 
experiments ui 1933 and 1934. Hyacinthb Vincent^ 
Streptoooccfemia and suppurating menmgitis with 
streptococci The action of antistreptoeoccus serum 
m these mfectious states. The author considers that 
the value of his serum treatment is best tested on 
the most serious forms of streptococcal mfeotion, 
septiocemia and suppurating menmgo-cephahtis. Of 
218 such coses, 180 were cured Charles Nioolle 
and Paul Giboud The observation of the Tunisian 
epidemics of histone and murin typhus and the 
study of their virus, showmg that these two diseasee 
are separate Charles 0amic3HEl and LAopoli' 
Escanob . The Imear elements produced by the 
movements of fluids in the intenor of systems imdei 
pressure J Schokalsky : The physical map ot 
the north polar region. L^on Pomey : The last 
theorem of Fermat (divisibility by 3 and 6). N 
Abonszajn : The series of Dinohlet with exponents 
linearly mdependent Jules Sohaudbr : Quasi- 
Imear equations of the elliptic type with continueil 
coefficients. M. Gkermanesoo : The exceptional 
surface of a system of mtegral functions. StLVio 
Minetti : Some pomts of the theory of functions 
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HKNfii Mikbur . Mechanical systems m which the 
parameters are functions of the time Hbnbi 
P oNOiN . The stable hydrodynainical configurations 
which allow surfaces of discontinuities for the 
densities. Marius Auuebt, Pierbb Clekubt and 
Rooeb DucitfiNE Detonation in injection motors 
Description of an arrangement permitting the kinema- 
tographio study of flame propagation m a cyhnder 
with two jets. Simultwieous injection of alcohol 
with gas oil reduced detonation, and ben/Rldohyde 
showed an even more marked antidetonating effect. 
Andb^: Danjon A now transit instrument. This 
new form requires no essential geometric Imkage, the 
meridian being defined by an optical method The 
instrument has been used for some months at the 
Strasbourg Observatory The corrections given by 
i;enithal and equatorial stars do not show the 
systematic deviations of some hundrodtlis of a second 
found with transit instruments of the ordmary typo 
H Gaotni.i.KR : Photograpluo stellar photometry by 
the method of Ch. Fabry. The method proposed by 
Fabry m 1910 has been applieil to an equatorial at the 
byona Observatory and a diagram is given showuig 
the light curve of the variable star ET Aurigae 
Cuari.ks Bkrtaud The spectrum of Nova Hercubs 
Jeam Laqrula . Measurements of the intensity of 
gravity in northern Africa P. Lejav : The general 
characters of gravity along the southern coast of 
China Nioojuas KRYX-orF and Niuouas BoaouiuBorr • 
^le quosi-periodic solutions of the equations of non- 
hiioar mechanics Jeak Louis Destouches The 
centre of gravity in Dirac’s mochanics. Application to 
photons, to spin and to the proton Max Born and 
liitopoiiD Infeud The deduction of Dirac’s wave 
equation starting from quantio electrodynamics C 
UuDEANU : The workmg of a deforming apparatus 
Y Rucard The tiansfers of modulation m the 
Heaviside layer Pierre Jacquinot . The Zeeman 
effect of mercury and its perturbations Oborobs 
-■X' l'HANASiu Photo-voltaic baiteries and photo- 
c lectno cells with boundaiy layer. Pierre Uabiano 
T he natural and magnetic rotatory powers of pmene 
Mipour The specific rotatory power of pmene as 
vapour IS identical with tliat of the liquid, but the 
magnetic rotatory power of this hydrocarbon as 
vapour 18 0-77 that of the hquid. Pierre Auoer and 
Paul Ehrbnfest • Ultra-penetratmg oorpusclos of 
the cosmio radiation Wiufrikd Helirr • The fre- 
ifHieiicy of the rotation and vibration bands and tho 
f hemical activity of molecules m the gaseous state 
V PoRTKViN and D Sefbrian : The absorption of 
nitrogen by the fusion of iron m the arc, and the iron- 
nitrogen diagram Description of the proportions of 
" 111 nitride formed under different conditions of heat- 
"ig 0 25-0*4 per cent nitrogen is absorbed when iron 

fused in the flame of atomic nitrogen. The results 
"f micrographic, dilatometno and thermo-magnetic 
uidy of the specimens are given m diagram form 
(To 6e eonUnued } 

Rohe 

Royal National Academy of the Lincei : Oommunica- 
' intis received during the vacation of 1934. G. A 
< 'itocoo ; The conception of ’focus’m the stability of 
<i' roplanes A. Ruaso i Elimination of nuclear 
Substance eind adhesion of the gametes in a oiliato, 
m relation to the agglutination in the fertilisation 
"f Metazoa. 8. Sarantopoulos : A theorem oon- 
( i-ming the method by recurrenoe (complete m- 
miotion), G. Bblabdinbuj: ; A class of analytic 
functionals (1). N. Moissanrsiv : The curves defined 


by a system of differential equations of the second 
order (2). Certam properties of the trajectories in 
Hill’s problem of three bodies. Previous study of 
dynamic problems with two degrees of freedom 
revealed the existence, on the plane of motion, of a 
geometric locus of tho {xunts in which occurs 
contact of tho trajectories with a given family 
of curves, J{x, y) *= constant This contact was 
not lower than the second order Such a curve 
iB now applied to tho study of the propiertios of 
the trajectories m Hill’s jiroblem (3) Concerning a 
method of studying tho integral curves m tho system 
of three differential djuations of the second order 
G L Andbissi : Measurements of double stars 
Measurements made on a number of double stars 
from Burnham’s “General Catalogue of Double 
Stars’’ (1906) by moans of tho 7-mch Cauchoix- 
Cavigniito eijuatorial at tho Campidoglio Observatory 
are rccordod A G Barbifbi Compounds inter¬ 
mediate to ferrocyanides and ferro ammines Wlien 
treated with potassium cyanide, ferro-dipyridyl and 
forro-phonanthroline compounds of the typo [FeBi]X, 
(B = aa*-dipyridyl or o-phenanthrohno) yield ferro- 
cyanide, with mtermediate formation of compounds 
of tho structure J ‘“’‘I |[**’(W) 4 l 

eontauiing either two or thrro molecules of water of 
crystallisation G. ScAuixARiNi and M. Raono 
Influence of temperature on the formation of additive 
comjiouncls In tho cold, cobalt chlondo and bromide 
react with pyridine, gwmg the compounds CoCl„ 
4CjH»N and CoBr„ 4CiH,N. If, liowover, the 
solutions are kept for some liours at 7O°-80°, tho 
salts crystallising out contain only two molecules of 
pyndmo per molecule of the cobalt salt. Other 
similar cases are reconied Carmei.a Manunta . 
Origm of the uric acid ui tho hibematiug oggs of 
tho silkworm. Ex{)ermiental data cenlinn tho hjqxi- 
thesis that this uric acid is derived largely, not firom 
embryonal metabolism, but from the maternal blood 

Vienna 

Academy of Saences, November 29 Richilde 
Waoneb Admittance of radium emanation into 
the human body through tho skin The skin 
18 slightly permeable to the emanation but this 
18 , as a rule, not the chief means of access ol 
tho emanation to tlie organism from baths Max 
Pestemer and Bruno Litsohaukr . Ultra-violet 
absorption of mustard oil and of the thiocyanate 
group. This absorption is determined mainly by 
the sulphur atom of the thiocyanate and isotluo- 
cyanate group Max Pbstemer and Gerhard 
dCHMiDT : Ultra-violet absorption of binary liquid 
mixtures (6): the system ethyl thiocyanate - hexane. 
Tho curves representing the extinction coefficients 
of these mixtures are positive in oompaiiBon with 
those ciedoulated additively. Paula Bernstein : 
Ultrk-violet absorption of the system aniline - m-oresol 
in ethanol. In 0 01 and 0*1 molar solutions, the 
extmotions of these mixtures are virtually additive, 
although an equi-moleoular compound is formed ; 
such compound apparently decomposes at the above 
ddiitions Max Pestkmer and Bruno LrrscHAtncR • 
Ultra-violet absorption of the system acetone - 
benzene In agreement with the results obtamed for 
the system acetone - hexane, the extmotion of the 
acetone is positive m comparison with the additive 
values for the mixtures. That of the benzene is, 
however, negative, probably owing to an mduotivo 
action of the polar acetone. 
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Forthcoming Events 

[Merhngi) inarkeil with an aatfrink are open to the pubUc ] 

Sunday, February 3 

British Museum (Natiiral History), at 3 and 4 30 - - 
•‘The IntiMTolationship of Plants and Animals” (Paris 1 
and 2) * 

Monday, February 4 

SotiETV OF Engineers, at 0—Inaugural mooting for 
1035 Col H C Hawkins Prcsidontial Adilnnw 

Kofal Geographical Society, at 8 30—Eric Shipton 
“Nanda Dov i and the Oangiis Watersliod” 

Wednesday, February 6 

Royal Soiiety of Arts, at 8 30 —Sir FriMloriik Oow 
laud Hopkins “The Study of Human Nutrition—the 
Outlook Today” (Sir Henry Tnioman Wood Lecture) 

British Sciknob Guild and Royal iNsTinmoN. at 9— 
(at tlio Royal Institution) —Dr C H Dosoh “Tho 
Microscope and Motal Tndustrios” (Research and 
Dovelopmont Locturo ) 

Thursday, February 7 

Royal Society, at 4 30 —Prof E N da C Andrade 
and P J Hutchings “Tho Mechanical Behaviour of 
Single Crystals of Mercury” 

Prof F. N da C Andrade and J C Marttndale 
“The Stnicture and Physical Properties of Thin Films 
of Metals on Solid Surfaces" 

Dr M Bom ‘ On the Theory of Optical Activity” 

Linnkan So< iety of London, at 5—Exhibition meeting 

Chemical Society, at 8 —Disc ussion on "Intennetallic 
Compounds” to lie opened by Dr C H Dosoh 

Friday, February 8 

Royal Astronomical Society, at 6 -Annual General 
Meeting Prof F J M Stratton Presidential Address 

Armstrong College, Newcastle-upon-Tyne (Dldson 
Cluii), at 6 30—Prof C R Harmgton “The Bio 
chemistry of the Thyroid Gland” (Bedson Lecture) 

Royal Institution, at 0 —Sir Gilbert Walker “Clouds 
—Natural and ArtiHiial” 

Saturday, February 9 

ScHooi, Nature Study Union, at 3 —Annual Conference 
to be hold at University College, Gower Street, London, 
WC 1 

Prof Winifred CulliB (President-Elect) “Biology and 
tho Community” 
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Printed at the UnlverslU Presa ) 

Mlnialry of Health Report on .... 
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Stationery OIBoe ) Sd net 
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Cobh) for the Session 1B'I>I-S4 Pp 12 (Leeds ) 
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(Vol 89)^ IV + 154 (London HM Stationery Offloe ) 2i (W net 


Hosny Pp ll + KI nUtes 5PT Biille 
Soil Ilrterioration in ^ypt By Davii 
Ahmed MoukhUr. Abdel Hamid I Mou 


OTBRR C'OOMTRIIIS 

Unlstry of Agriculture, Egypt Teclinical and SclentIBo Service 
letin No 14S UontributTon to a Knowledge of the White Flies 
■ ■ - “ By Prof Dr H Prleaner and Mahmoud 

5PT Bulletin No 148 Tho Nature of 

‘ ” -3 Grade, Mahfoux Risk, 

jtiimeu aiouKiiuir. n.inni , aiousvafa Pp tx + 22 + 8 plates 

4 P T (Cairo Clnverument Press ) 

Consell Permanent International pour 1’Exploration dc la Mer 
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22 Pour rann^ 1932 Pp 79 (Copenhagiie Andr Fred Heat et 

Tho Indian Forest Record# Vol 20, Part 12 Now Ichneumonidw 
from India and China Bv H A Ciiehuiaii Pp 8 4 annas , M 

Vol 20. Part 14 Interim Report on Work under Pmje<t 8 (Testing 
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India Meteorological Department Scientific Notes, Vol 5, No 
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The Planting of Hardwood Trees 

R ecent oon-espondonoe in the Press, to which 
- Mr. Alexander Howard refers in a letter on 
p 231 of this issue, has directed attention to the 
alarming rate at which hardwood trees, whether 
isolated or in hedgerows, wotxllands or otherwise, 
are being felled in many parts of Britain without 
any attempt at replanting Various reasons for 
this state of affairs might be given, including high 
taxation, which has forced landowners to realise 
every possible tree in an endeavour to retain 
possession of their property, the general depression, 
the break-up of estates, the high level of wages, 
the remoteness of prospective yields and uncer¬ 
tainty as to the future, which prevent landowners 
from sinking capital in long-term investments such 
as plantations On the other hand, it should be 
mentioned that reoont legislation provides a largo 
measure of relief m regarti to taxation and death 
duties, among other thmgs, for purposes of 
probate the value of woodlands is excluded from 
the total value of an estate, and a landowner 
therefore stands to benefit his estate by stonng up 
capital in the form of growing timber. 

It will be convement if we approach this question 
from two points of view, the aesthetic or sentimental 
on one hand and the ooonotmc or utilitarian 
on the other These are not necessarily antagon¬ 
istic Opinions on the sesthetic value of different 
classes of trees are governed so much by personal 
taste or sentiment that agreement on the subjoot 
can scarcely be expected But imsdirocted senti¬ 
ment has been responsible for some confusion of 
ideas. Some writers advocate the wider use of 
our ‘native hardwoixis’, but include among them 
various introduced species, such as the ‘common’ 
elm, the sycamore, the hme, the walnut and 
others At the same time, they have condemned 
the use of conifers, partly for eesthetio reasons and 
partly because all our coniferous timber trees except 
the Soots pine are exotics. This attitude is soaroely 
reasonable, for among the oomfers are to be found 
some of the most beautiful and interesting trees 
in the world. Let it be admitted, therefore, that 
conifers, when used with discretion, have their 
eesthetio value as well as hardwoods But when 
we find, as we now do, that the hardwood trees 
which have been the glory of English scenery in 
the past are being extensively felled, and if replaced 
at all are bemg replaced mainly by oomfers, it is 
time to call a halt. Here we touch the economic 
and utilitarian side of the question 
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So far as requirements in bulk are oonoemod, 
coniferous timbers (softwoods) are of much more 
importance than hardwoods They constitute 
about eighty per cent of the world’s consumption 
of sawn timber, and are used in large quantities 
for pitprops, telegraph and other polos, pajier- 
pulp and other purposes Owing to the depletion 
of tlie world’s timber resources, a serious shortage 
of softwoods within a measurable period of time 
IS predicted, though hardwoods in general will not 
be affected to anything like the same extent It 
18 partly for this reason that in the programme of 
State afforestation projiOBed by the Acland Com¬ 
mittee of 1916-17, and now being carried out by 
the Forestry (’ommission, the area to be afforested 
with conifers was estimated at 1,770,000 acres 
and that required for hardwoods at only 100,000 
acres, or about 6 3 per cent of the total This 
policy has been modified recently in favour of an 
increased use of hardwoods for afforestation in 
locahtios suitable for them, and actually more than 
SIX per cent of the total area affort'sted to date 
has been planted with hardwocsls The planting 
of hardwoods, however, is restricted by the fact 
that the prit'e to bo paid by the Commissioners for 
land IS fixed at a oomparativoly low figure This 
means that much of the land acquired is too poor 
for the cultivation of the more valuable hard¬ 
woods, and 18 fit only for the less exacting conifers. 
Nevertheless, in areas planted with conifers steps 
are being taken, on lesthetic as well as on sylvi¬ 
cultural and protective grounds, to introduce 
broad-leaved trees along the sides of roads, and 
even within the plantations. 

That the private landowner should replace the 
previously existing hardwood crops by coniferous 
plantations is not altogether surpnsmg The latter 
may possibly yield returns within the hfetimo ofhim- 
self or his heir, but there is small hope of this in 
the case of the former, if we exclude such short- 
rotation crops as chestnut coppice and the like 
Leaving assthetie and sentimental considerations 
out of account, therefore, are there any economic 
or technical reasons why hardwoods should con¬ 
tinue to hold an important place in Bntish forestry! 
The answer to this question is a decided aflirmative. 
Although the total consumption is considerably 
less in the case of hardwoods than of softwoods, 
there are many special purposes for which hard¬ 
woods, and definite speoies of hardwoods, are alone 
suitable , and it is important that future supplies 
of such woods should be ensured. Again, extensive 
afforestation with introduced comfers is attended 


with considerable risk from insect pests and fiinguaf, 
diseases, particularly in a country hke England,' 
the natural forest vegetation of which consists 
predominantly of broad-leaved trees France is 
now loarmng this to her cost m the Some valley, 
where forests of introduced Soots pine, created on 
a large scale early last century, arc being decimated 
by fungus diseases A generous mixture of hard¬ 
woods in coniferous crops is one of the best safe¬ 
guards against such a calamity, and it has the 
further advantage of reducing the risks from fire 
and storms os well as of mamtainmg the fortihty 
of the soil, and with it the health and vigour of 
the crop To summarise the position, although 
there are strong economic reasons for the extensive 
use of conifers for afforestation, there are equally 
strong reasons, from several points of view, for 
paying special attention to the cultivation of 
hardwood trees 

When we come to consider the question of pre¬ 
venting the destruction of existing woodlands and 
trees, preserving the beauty of the countryside, 
and ensuring future supplies of hardwoixl timber, 
we are faced with problems of a somewhat com¬ 
plicated nature State afforestation may be 
exjiected to continue, possibly on a more extended 
scale, and it is hoped that hardwoods will receive 
due attention A great deal more might be done 
by corporations and municipahtiea to acquire, and 
oven create, woodland areas within easy reach of 
towns, the numerous town forests in France, 
Germany, Austna and other Continental countries, 
which are so great a boon to the town-dwellers, 
servo as an example of what might be done in 
Britain It is when wo consider the question of 
private estates that the problem presents special 
difiSculties In some Continental countries,stnngenf^ 
laws exist for ensunng the proper management of 
private forests and the regeneration of all areas 
felled. There is much to be said for introducing 
legislation designed to ensure the regeneration of 
felled areas, and to improve the admittedly faulty 
management of so many private woodlands in 
Britain. 

On the Continent, legislation of the kind indi¬ 
cated apphes generally to properties with a stated 
minimum woodland area, and its object is primarily 
economic. It would not cover the case of individual 
or hedgerow trees, or that of the numerous sma)}. 
cojises, belts of trees, and woodland dells which are 
such a feature of the English countryside. The Irish 
Free State, by the Forestry Act of 1928, is making 
serious efforts to restrict the felling of trees on 
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pnvato property. In Groat Britain Bimilar re¬ 
strictions, however well-meaning, might prove 
difSoult and costly to apply in practice; better 
results would probably be aebiovod, at loss cost, 
by a policy which would give landowners more 
encouragement to maintain the beauty of their 
estates as their forbears did Something might be 
done by moans of State aid to bodies such as the 
National Trust, for the acquisition of small wood¬ 
land areas or park lands to be preserved primarily 


for sesthetio reasons Last, but not least, there is 
great need for educating the British public to 
respect trees and woodlands, which suffer from 
acts of vandahsm unheard of m those European 
countries m wlneh the ‘tree sense’ or ‘forest con¬ 
science’ IS more fully developed with the help 
of schools, the rising generation, at any rate, 
might be brought up to realise that trees and 
woods are a hentage whioli should be valued and 
respected 


Rev 

The Concept of Time in Physics 
The. Serial Universe By J W Dunne. Pp 242. 
(London : Faber and Faber, Ltd , 1934.) lOs 6d 
net 

I N 1927, Mr Dunne pubhshed a book recording 
dream experiences which seemed to indicate 
provision of future events Being a thorough 
Copemioan, ho scorned the idea of personal 
pecuhanty and began to examine the concept of 
time His conclusions were so strange that stronger 
observational evidence was generally demanded; 
yet it was clear even then that the theory was 
grounded on the general nature of thought rather 
than the particular data of expenenco The issue 
18 now cleared In his new book, Mr Dunne 
applies his theory to the facts of modem physios 
instead of to dreams Those facts are numerous 
and authentic enough • we can no longer evade 
the challenge by demanding further evidence. 

Mr. Dunne’s presentation of his case deserves 
the highest praise The book is a model of clear 
thought and expression, and the style excites 
interest to the point of fascination without saenfioe 
of critical attention. A mathematical physicist 
might have expressed a few points differently, but 
that 16 immaterial Whatever verdict awaits the 
ideas, their cause could scarcely have found a 
better advocate. 

The theory starts from the idea of a regression, 
that IS, a series of terms of which each, after the first, 
demands the next, and which therefore extends to 
infinity. An artist paints a picture of the universe. 
But he is a part of the universe, so the picture 
must include a picture of himself painting the 
same picture—which, being the same picture, 
must Itself include him ; and so on od infinitum. 
This is a type of all regressions. The first term 
(the universe) alone does not require the remainder, 
but when the artist in the seoond term enters the 
picture, there is no escape; we are doomed to 
follow the succession of artdsts and pictures to the 
bitter mdkasness. 


. e w s 

Consider, now, an objective world, A, described 
from the indications of independent instruments, 
B The instruments observe now, but wo define 
the world as extended in time, and from memory 
and calculation represent it as a static four- 
dimensional thing, along the time dimension of 
which our instruments move from past to future 
The instruments, however, are not inherently 
independent of A, being so regarded only when 
they are observing it a wider view of A shows it 
as including B But that puts the artist into the 
picture The sequel is inevitable. 

This process is hnkod with the notion of time. 
The world. A, extends tlirough time, T,, along 
which the instrument moves, making contact only 
at the ‘now’ But such a movement requires 
another time, T ,. the first—a static dimension 
through which A extends—cannot give meaning 
to the motion of B along itself When we retreat 
a stage and contemplate, as a single system, A 
with its T, and B moving in T, to observe A, a 
third ‘time’ becomes necessary Thus wo regress— 
indefimtely 

At each step the abandoned tune becomes 
new dimension of space—of a contmuum, that ia, 
which has as many dimensions (includmg the 
three dimensions of ‘ordmory’ space) as there are 
possibihties of independent continuous variation 
of the system locat^ in it. Thus we normally 
imagine a three-dimensional spaoe world changing 
in time. When we consider its history, we petrify 
its- eternal progress along T, into an A havmg 
what is equivalent to mfinite space extension m 
that dimension, and transfer the dynamic element 
of time to T, When we withdraw to watch B 
observing A, T, in turn is fixed, its spint flying 
out along r. At the next step, the Gorgon’s head 
is shown to T„ and the vital spark escapes along 
r,. Whenever r* is time, there are n 2 dimensions 
of spaoe—the familiar three plus the m — 1 quiescent 
etei^ties. 

We can picture the process as a mad pursuit 
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of eternity or a relentless tracking-down of change ; 
in either case the effort is Sisyphean No sooner 
do wo grasp eternity than it is transformed to 
infinity : we cannot arrest the passage of time in 
one direction without releasing it in another. 
The task, however, is not forced on us We can 
stop at any stage, provided wo stop at the corre¬ 
sponding stage of the physical regress Thus, if 
we want only the ordinary three dimensions of 
apace, we must not consider the world as extended 
in but merely as existing from moment to 
moment The contemplation of world-history 
commits us to a fourth space dimension and a 
time, 7\ 

The poetry of all this is irresistible, but wo are 
concerned with the truth Physios explores the 
world by arbitrarily selectmg parts as instruments 
and giving them independent status It is thereby 
oommittod to a regressive time concept which it 
has not employed Anomalies are therefore found 
we are involvwl in ‘imaginary’ time and in- 
detenmnacy Only by accepting the fact of 
regression can these anomalies be removed 

Before proceeding to the removal we must 
examine the general idea , and here caution is 
necessary Mr Dunne’s theory—belonging, as we 
have said, to the world of thought—appeals to a 
wide public—to the philosopher, the physicist, 
the psychologist, the humanist and the man in 
the street Our point of view is that of the man 
of science, and we have no intention of leaving 
it, but wo must state what it is 

Science is concerned with pure thought only m 
the correlation of experience Our minds, how¬ 
ever, can form far more concepts than experience 
needs From the scientific point of view, these 
additional concepts are meaningless ; they serve 
only for intellectual exorcise 

History shows that no human power has been 
more diligently employed than that of askmg 
meanmgless questions We do not attribute this 
to irony ui Nature ; it appears to be a by-product 
of our self-chosen instrument of language “Who 
hath given man speech, and who hath set therem 
a snare ?’’ asked Swinburne The realm of signifi¬ 
cance is a mere patch in a boundless waste of 
grammatical possibihty, and no scientific duty la 
more urgent than that of keeping within its limits. 

Many philosophers will not awent to this. They 
(the ‘nominahsts’ we may caU them for identifica¬ 
tion, without historical or other implications) 
attach significance to pure thought unrelated to 
exponenoe. We need not ai^e the matter here, 
for our purpose is simply to point out that Mr 
Dunne sits above the oontroversy, calmly telling 
the disputants the conditions they must re¬ 
spectively observe. The nominalist must accept 
the whole infinite regression : the man of science, 


it seems to us, is committed only to the second 
term—and, with a different history, might have 
stopped at the first Let us illustrate this by the 
example of time 

The regression of time is interwoven with the 
method of desonbmg the world by selecting parts 
of it as instruments The obvious conclusion is 
that the world should bo described otherwise 
Science does not in principle depend on experi¬ 
ments wo could merely watch things happen and 
rationalise the results For speed, of course, we 
adopt the expenmental method, but it is a method, 
not an essential quality, and we must not attribute 
to the universe characteristics which belong only 
to our mode of describing it 

This, however, is no reply to Mr Dunne To 
propose now to renounce the division of the world 
into instruments and systems observed would be 
quixotic The division belongs not only to our 
experimental procedure but oven to our definitions 
Take, for example, such a fundamental notion as 
the strength of an olootrostatic field This is 
defined in terms of the force it exerts on a unit 
polo But the polo changes the field, and the field 
changes the pole-strength Instead of expressing 
the observed behaviour of the whole system, we 
describe on exploration ot a hypothetical field by 
a hypothetical unchanged pole The whole of 
physics 18 formed of such inventions 

The only practicable course is to adapt our 
concepts to this piooodiire The structure of 
physios 18 BO massive that it is much simpler to 
stand on our heads than to invert it, and this 
Mr. Dunne teaches us to do Only the nominalist, 
however, must make the complete overturn The 
physicist has merely to cook his head sideways, 
for one additional element of the regression will 
correct his imperfect start Mr Dunne is un¬ 
answerable when he claims that physics has 
eficotively created two notions of tune, but wo 
cannot follow him in giving physical significance 
to others Physics does not employ a second 
instrument to watch the first observing the world. 
In retreatmg to contemplate such a process, there¬ 
fore, we step outside the patch of significance into 
the waste of purely verbal relations. 

Using two time dimensions, Mr Dunne gives 
an attractive derivation of the world of special 
relativity. Here time has become space ; that 
IS, it has shed its ‘becoming’ oharacter and 
assumed infinite extension. But our clock 
measures beoomuig; we ceuinot put it when we 
lilro in time as we can put a metre-stick where we 
like in space—it ticks only when it is. Before 
using it as a scale for petrified time, therefore, we 
must multiply its readings first by » to rotate 
Hiem through 90° to the Ty axis; and secondly 
by a factor c to convert the umt of vital time into 
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that of dead time, or space This factor Mr. Dunne 
calls “the velocity of the now” ; that is, the rate 
at which the inatrumont, which touches the world 
A only at the now, travels along the dimension 
of that world. Distance along T, m space units 
IS thus tcT, , or simply %cT, since T, is measured 
as time. 

This sounds fantastic, but it is ngidly logical 
“The velocity of the now” is no more fanciful than 
the familiar idea that for a man travelling with 
hght, time stands still ; he is a travelhng ‘now’ 
The significance of this natural ‘velocity’, dTJdTt, 
however, is obscured when c is regarded as the 
velocity of light, for that is dSjdT also , but it 
becomes extremely suggestive when we consider 
the ratio of the electromagnetic and eleotroatatio 
units That ratio also is c, and issues from experi¬ 
ments in which it cannot bo interpreted as dSjdT 
without introducing ad hoc conceptions We get 
a new view of the matter when we consider that 
in the two systems of units wo are implicitly 
defining time in its moving and static aspects 

Scarcely loss illuminating is Mr Dunne’s 
discussion of the pruioiplo of uncertamty Ho 
'shows that this arises from the division of the 
world into instruments and observed systems, and 
that we can make the uncertainty regress with 
the instruments, leaving a determinate world 
behind The fact that this principle had nothuig 
to do with Nature wo had discerned before, but 
Mr. Dunne’s treatment puts it in the clearest 
possible hght. 

We are less impressed by Mr Dunne’s mter- 
pretation of the quantum of action, which perhaps 
We have not fully understood, nor do wo take 
kindly to his more general philosophy. Taking 
force, space and time as elementary indefinables, 
he works out a scheme of dimensions for each 
term of his regressive observer, and gives a refuta- 
vtion of subjective ideahsm in which we feel he has 
been anticipated by Samuel Johnson His aim 
18 to reconcile physios and psychology, and the 
effort is very ingenious We doubt, however, if a 
umon of the most with the least developed of 
sciences is yet possible, and we think that in 
attemptmg it Mr Dunne is saenfiomg the substance 
of his idea for the shadow. If force is elementary 
the passage to general relativity is closed, for that 
does not recognise force. There is fascination, at 
least, in describing the physical world in purely 
temporal terms, putting icT for space and (tc)* T 
for mass, in relativity fashion ; and Mr. Dunne’s 
picture of tc as an operator which rotates one 
‘dimension of time into the next presents an im¬ 
aginative aspect of the process which we feel is 
badly exchanged for a questionable psychological 
intei^retaticai. 

We are unable also to accept Mr. Dunne’s 


assurance of immortahty It seems to us that on 
a pnori grounds this question can be answered 
only by experience, and when pure reason offers 
an answer wo can only look for the fallacy Mr. 
Duimo argues that the destruction of observer 1, 
moving along T,, cannot affect observer 2 moving 
along and therefore, since there is no reason 
why observer 2 should die, he goes on observing 
In faimhar language, bodily death does not prove 
cessation of consciousness Wo agree , but neither 
does it prove continuance of consciousness There 
IS no reason, apart from expononoe, why observer 1 
should cease in T, , wo simply find that ho does 
Similarly it seems to us that observer 2 might 
(or might not) cease in T,, wo must wait and see. 

Mr Dunne’s book contains so much of real 
value, however, that only with great reluctance 
do wo record what wo behove to bo its weaknesses 
That a man untramod m theoretical physics should 
have penetrated the jungle of relativity and 
quantum theory and reached the central clearing 
18 an event of such magnitude as to make ndiculous 
any preoccupation with the scratches received on 
the way Mr Dunne’s achievement is a groat one, 
and we hope it will receive the recogmtion it 
deserves Herbert Dinoui. 

Sex and Culture 

Sex and Culture By Dr J D Unwin Pp. xxiv -f- 

676 (London Oxford University Press, 1934 ) 
36s net. 

HE principal thesis of this highly elaborate 
investigation is that there is a causal re¬ 
lationship between sexual opportunity and cultural 
condition Sexual opportunity is measured by the 
kind and amount of regulation that societies 
employ for controlling or checking the sex impulses 
before and after marriage Cultural condition is 
used in a very narrow sense to stand for the 
manner in which a people conceives of the power 
or powers in the umverse, as judged by the out¬ 
wardly observable steps that are taken to maintain 
right relations with it or them. 

Dr Unwin distinguishes three types of cultural 
condition the doistio, which applies to peoples 
who carry out their ntes in temples, through the 
agedoy of pnests , the mamstio, which refers to 
peoples who pay post-funeral attention to the 
dead, and the zoistic, or peoples who do neither 
of these thmgs. The transition from the zoistic 
to the deistio cultural condition indicates, according 
to Dr Unwin, a growth of thought, reflection and 
energy Sexual opportunity is determined princi¬ 
pally by asking whether or not a people condemns 
pre-nuptial unohastity. Dr. Unwin claims that an 
inductive survey of eighty uncivihsed peoples 
(forty-seven zoistic, twenty-one manistio and t«i 
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deistio, two uncertain) establishes a definite 
relation between degree of sexual continence and 
cultural condition. The data show, he thinks, 
that all the peoples who allow pro-nuptial sexual 
freedom are in the zoistio cultural oondition; 
that all the peoples who impose occasional or 
irregular continence are in the manistio phase; 
that pre-nuptial chastity is accompanied by the 
deistio cultural condition , and that m each class 
of coses the converse propositions may also be 
shown to be true Ho ooncludes that cultural 
condition and sexual opportunity are not only 
definitely associated in the manner indicated, but 
also that the relation is a causal one, the reduction 
of sexual opportunity providing the energy re¬ 
quired for cultural change The transition from 
association to causal connexion is effected by an 
appeal to psycho-analysis, which has independently 
arrived at the conclusion that civihsation or 
culture has depended upon a restriction or re¬ 
pression of the sexual impulses and a diversion of 
libidinal energy 

Dr Unwin has handled his material with groat 
skill, and his mduction may possibly bo true 
Nevertheless, the methods which ho has employed 
seem open to serious objections First, to judge 
social energy by roforonoe solely to the way in 
which a people behaves to the mysterious powers 
m the universe seems arbitrary procedure, when 
no account is taken of their arts and crafts, their 
power of organisation, their skill in war, m trade 
or generally in the control of natural forces Even 
in the magioo-reUgious field proper, the criteria 
employed are of doubtful adequacy Secondly, 
diflBculties arise from the relatively small number 
of cases utilised in the survey No doubt Dr. 
Unwin was hampered by the poverty and vague¬ 
ness of the antt^pologioal material He asserts 
that, so far as his knowledge goes, the behaviour 
of the societies that he has omitted from con¬ 
sideration dues not mihtate against his induction 
But m a matter so controversial and in the absence 
of corroborative evidence from other fields of 
social energy, his induction rests on a precarious 
basis and might be shaken by a broader survey 
This apphes espociaUy to his deistio societies, of 
which Dr. Unwin enumerates only ten oases, 
particularly as the evidence regardmg pre-nuptial 
relations is doubtful regarding three or four of 
them. Thirdly, the method that Dr Unwin 
employs is that which a logician would describe 
os that of agreement and difference The vahdity 
of conclusions so drawn depends upon the ehmina- 
tion of alternative causes But this Dr. Unwin 
makes no attempt to do. He does not inquire, for 
example, whether the prohibition of pre-nuptial 
relations is correlated with the prevalence of 
marriage by purchase or other features of the 


family structure, or agam, with the general de¬ 
velopment of law in other spheres of behaviour. 

Finally, Dr. Unwin’s conclusions may to some 
extent be checked by reference to an inquiry 
conducted on different lines by the late Prof. 
Hobhouse, Mr Q. C Wheeler and the present 
writer in 1916 (“The Matenal Culture and Social 
Institutions of the Simpler Peoples”) There the 
attempt was made to correlate regard for chastity 
with cultural grade as measured by economic 
criteria, the peoples being classified mto lower and 
higher hunters, two grades of pastorals and throe 
agnoulturals In the matter of pre nuptial un- 
chastity, we found no constant tendency, though 
the cases of condemnation were more numerous 
among the agricultural and pastoral peoples than 
among the hunters If other points relatmg to 
chastity are considered, such as the pumshment 
of adultery and the prevalence of wife-lendmg, 
we found that, on the whole, there was an incroas- 
mg tendency for the family hfo to be consohdated 
with advance in economic grading Owing to the 
vagueness of the evidence, however, we should 
hesitate to assort universal association between 
sexual regulation and economic conditions, still 
more any causal connexion. It may bo added that 
Prof Wostermarok, who has made a very wide 
survey of the evidence, ooncludes that there is no 
relation between the toleration of unchastity and 
the degree of culture, and that, on the contrary, 
chastity is more respected m the lowest tribes 
than m the higher ones 

Upon the whole, my impression is that the 
evidence available in the present state of anthro¬ 
pology IS neither detailed nor abundant enough to 
afford a satisfactory basis for a generalisation so 
far-reachmg as that propounded by Dr. Unwin. 

Morbis Ginsbebq. 


Mineral Resources of the French Colonics 
Publications du Bureau d’6tudes gdologiques et 
Minihres coloniales. IrUroducl%on aux £ttidet 

Mxmirea colontalea Pp viii-f 349-1-9 plates. 

(Pans : Soci6t^ d’fiditions G6ographiques, Mari- 
times et Coloniales, 1934 ) 36 fi-ancs. 

T his volume follows up and forms part of a 
useful senes of publications issued during 
the last two years or so by the Bureau d’fitudes 
g^ologiques et Mim^res coloniales on the subject 
of the mmeral resources of the French Colonies. 
Its object is to give an account of some general 
aspects of the minmg industry with wliich it is* 
important that colonial mmers and geolc^lists 
should be familiar. 

An opening chapter on the genesis of minerals 
is followed by one on laterite. These are followed 
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‘by chapters on alluvial deposits, geophysical pro¬ 
specting, health, transport, native labour, micro¬ 
scopical studies of coal and metallic ores, com¬ 
mercial problems and the relation of France to its 
colomes with regard to the supply of metals 

A consideration of those pages shows that 
France and her colonics are far from self-sufficient 
m their siipphes of metals The apportionments 
of mineral resources among the nations of the 
world are singularly irregular. France has ample 
home supplies of iron, and therefore has no need 
at present for her largo colonial output in north 
Africa, which goes largely to Great Bntam and 
Germany We are reminded, however, that a half 
a century from now—a short time in the history 
of a nation—a state of impoverishment m the 
supphes of iron ore from the eastern basin of 
France may begin to assort itself, and Franco may 
then need her colonial output of iron ore. 

New Caledonia produces supplies of nickel matte 
amply sufficient for the needs of France , but it is 
curious to note that a large part of the output of 
this matte is sent to Great Bntam, the Umtod 
States and Belgium, and from these countnes, 
ftone of which produces nickel ore, France has to 
import for her own needs considerable amounts of 


metallic mckel that has been made in part from 
Now Caledonian matte. 

The case of chrome ore is also interesting, for 
New Oaledoma produces ample supphes of high- 
grade chrome ore, the production of which is con¬ 
trolled by foreign capital Only a small proportion 
of the output goes to France, whose further 
requirements have to bo met by importing large 
amounts of chrome ore and forro-chrome from 
foreign countnes 

Among other mineral supphes necessary for the 
metal industries, the French colonies have con¬ 
siderable resources of lead ore, zme ore and 
graphite , but, so far as yet known, very httlo of 
the ores of mangane.se, copper and tin On the 
whole, the position as regards the output of 
metalliferous ores in France and her colonies 
compares quite unfavourably with the position in 
the British Empire 

The eminent specialists who have contributed 
to different sections of the book include such well- 
known authorities as L de Laiinay, A Lacroix 
and A Lambert-Ribot The book is well indexed 
and illustrated, and makes a usc'ful addition to 
the serviceable memoirs alremly issued by this 
very active Bureau. 


Short Notices 


Man vernu Rabbit. By A. H B Kirkman (ULAWS 
Monographs, No 4b) Second edition, entirely 
rewritten Pp vi -f- 74 + 9 plates (London • 
Umvorsity of London Animal Welfare Society, 
1934 ) U. 

Only those who hvo m the coimtry can properly 
appreciate the damage done by rabbits, where they 
are at all numerous. As all gardeners know, the losses 
they inflict m the course of the year are both serious 
and exasperating ; and farmers, in many parts of 
the country, suffer oven more severely. Mr Kirkman, 
then, has done us groat service by prosentmg m this 
small volume an able and impartial summary of the 
methods of ‘farmmg’ rabbits for the market, on one 
hand, and their destruction as ‘vermin’ on the other 
From whichever of these two aspects the)k are 
regarded, the manner of their slaughter is an wuo 
of the first importance, which forms the mam theme 
of Mr. Kirkman’s book. Its aim is to secure legislation 
to prohibit the use of stool-traps He has shown how 
moftectivo tliey are for their avowed purpose of 
reduemg the rabbit-post, as well as the harm they 
do —apart from the cruelty which attends their use 
—m kiUmg or maimmg other animals more or less 
directly useful to man 

With praiseworthy fairness Mr. Kirkman has cited 
ftio views of those who ore still m favour of the use 
of the steel trap. But against them he arrays over- 
whelmuig evidence of Iwidowners, game-keepers, 
farmers and gardeners who deplore their use, em- 
ploymg mstead ferrets, nets or gas, aooordmg to 


circumstances. Some may object oven to those 
measures But wo must not let ‘luimanitarianism' 
become on obsession. For there can bo no doubt 
that these animals arc a grai'e menace to both 
gardener and farmer There are comparatively few 
of those whose crops are now so seriously menaced, 
or among sheep farmers, who would not welcome an 
Act of Parliament forbidding the use of steel-traps 
for any purpose whatever 

Evidence is given by Mr Kirkman to show that, 
os a means of redui ing the rabbit-post, steel traps 
ore worse than useless, for they kill vastly moio 
bucks than does The reason for this differentiation 
IS unknown, but it is suggested that the does wander 
less and are more timid and suspicious This is only 
one of many surprises that have come to light m the 
course of Mr Kirkman’s investigations 

We are glad to find that the author directs attention 
to the folly of on mtensive war on stoats Besides 
theq help in keeping down rabbits, they are extremely 
valuable allies m the war that, so far, is only half¬ 
heartedly carried on against rats . while the weaiol 
08 a mouse-destroyer is no less valuable 

Th6 Design and Oonatruction of High Pretrure 
GkemuxU Plant. By Harold Tongue. Pp ix-f 
420-1-69 plates (London; Chapman and Hall, 
Ltd, 1934.) 30*. not. 

OwB of the pioneer laboratories to study the applica¬ 
tion of high pressures m chemistry and chemical in¬ 
dustry has been the Chemical Research Laboratory at 
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Toddinpton diroct»'<I by Prof O T Moi^an ; there the 
author gained hia exponenco and carried out pioneer 
work A ploaaing feature of tlio work at Tcddington 
haa been the facility afforded to mennberH of industrial 
firms to gam ox}>encnce in tho design and (on 
struction of high-prcssure plant Tlieir needs have 
given the author a clue as to those aspects of his 
subject in which information is of tho greatest 
practical value 

Tho book IS ossentiallv a chemical engineering 
trejitiso, and is thoroforo fully illustrated with pictures 
of actual plant and diagrammatic and detailed 
drawings Tho author has sought to collect together 
all tho information jiertinont to tho subject Thus 
he deals with gas compressors , with tho preparation, 
purification and cost of tho industrial gases ; with 
the design of pressure vessels , with tho measurement 
of pressure, with valves, fittings and pipes. 

High pressures, togf'ther with high temjs'ratures, 
have sot a number of new problems for the 
metallurgist, the creep of steel, embrittlomont and 
the piinetration by hydrogen have been now factors 
for study, and many unexpected difhculties have 
developed m tho inanufacturo of large jiroasure 
vessels for high-pressure serv no Ammonia, methanol, 
tho hydrogenation of fatty oils, of coal oils and of 
petroleum, are still tho large sciilo pressure processes 
In addition, there is tho high ptxissuro oil crai king 
mdustry An ever incroasmg number of other 
products are being manufactured m high-prossure 
catalytic circulatory jilants 

Tlicre is a dofinite need lor this book, which will 
be found to contain a good deal of information now 
published for tho first time 

The Ideas of Physical Chemistry By II McKaj 
and }{ A U. McKay Pp x-| 301-1-8 plates. 
(Ixindon William Heinemann, Ltd , 1934 ) Is M. 
not 

This volume, publmhcxl without preface, but dedi¬ 
cated to tho authors’ motlier and grandmother, 
appears fiom tho wrapper to have been written for 
tho "layman” or “non-chcraical specialist” It is 
there referred to as an introduction, in which the 
facts of phjsioal chemistry are described in simple 
language which anyone can understand A perusal 
of the text gives tho impression that the authors 
have attended a recent course of up to-date lectures 
on physical chemistry, in eoniu'xion with which some 
modern textbooks were rocommonded for .supple- 
naentary rcadmg, and that they have then written 
up their lecture notes m twenty-sev en chapters, in 
the optimistic expectation that lay readers will possess 
the same groundmg m chemistry and physics as the 
authors hod when they began the course, and will 
therefore be able to follow their summaries of the 
subjects thus selected. The impression tliat the 
authors are rolymg on second-hand mfoimation, and 
have not gone back to origmal sources for the material 
used m oonstructmg tho book, is also suggest<xl by 
the diagroma which illustrate tho text, smoe these 
are almost all ‘blackboard skotohos’ On the other 
hand, seven plates, mainly of spectra, are admirably 
reproduced 


The subjects dealt with are not easy to expound 
or to understand, and it is doubtful whether the lay > 
reader will be able to follow with advantage a 
narrative in which so much is taken for granted ; on 
tho other hand, tho serious student ought at least to 
select for supplementary roadmg books which ore 
based ujKin first-hand contact with original sources ; 
but there is perliiips an intermediate grade of readers 
to whom tho present comjiilation will be useful, and 
the publishers have done their sViare m makmg the 
book attractive to them. 

The Official Year Book of the Scientific and Learned 
Societies of Great Britain and Ireland: with a 
Record of Publications issued during Session 1933- 
1934 Compiled from Official Sources : Fifty-first 
Annual issue Pp vii-1-164. (London. Charles 
Griffin and Co . Ltd , 1934 ) 10s not 
Thk fifty-first annual issue of this well-known Year¬ 
book IS likely to be as invalunblo as its predecessors. 
All tho particulars are eompilod from official sources, 
and therefore reliable Oovomroont departments as 
well as learned societies are reproserited, and inform¬ 
ation IS given concerning address, meinbersbij), meet¬ 
ings and publications To facilitate reforence, the 
societies are olossified by subjw t into fourteen sec¬ 
tions, and a good index is aiipendixl 

It IS gratifying to note that this leferonce biMik is 
receiving increased support The publishers deserve 
this encouragement, for tlie volume is 11611 produced, 
and 18 full of useful information It should bo on the 
shelves of all libraries, institutions, lalioratones, etc , 
which are iiiterostod in any branch of science 

Popular Handbook of Indian Birds By Hugh 
Whistler Second (xlition Pp. xxv iiH-613-|-20 
plates (I.K)ndon and Edinburgli Gumoy and 
Jackson, 1935.) 16« net. 

A REVIEW of the first edition of this useful handbook 
to the birds of India was published in Natcbe of 
October 6, 1928, p. 633. The book is very good value 
for Its price, which perliaps explains why tho first 
edition was so quickly exhausted In that edition, 260 
(ommon Indian birds were desenbed ; in tiio second - 
edition, 276 are described at length A now feature 
IS the brief mention with short descriptions of a 
further 230 species Tho requisite number of extra 
illustrations have been added Tho whole text has 
been revised and brought up to date 

Facts and Theories' of Pm/choanalysis By Dr Iv cs 
Hendrick Pp xi-|-308-t-xii (London Kegaii 
Paul and Co , Ltd , 1934 ) 10« 6d. net 
Dr Iveb Hendrick gives here what is probably the 
best account of the present position of this art— 
psychoanalysis can scarcely be said to have reeuihed 
the position of a science yet The book is divided 
into four parts dealing with tho facts, theories, 
therapy and present status of jisychoanalysis. The^ 
author is largely a Freudian, and so does not approve 
of the theories of Adler, although to many m Great 
Britain the latter are more acceptable } but then the 
theories are not psyohoanalyais m it ought to be 
understcKxl as referring purely to Freudian theory. 
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Television in 

T he report of the Television Committeti under 
the chairmanship of Lord Selsdon, issued last 
week, seems to have taken the public and most of 
the experts by surprise, probably due to the fact 
that during the last nine months, when the Com¬ 
mittee was sitting, they had heard practically 
nothing about television, and the low definition 
broadcasts that were given did not seem to be of 
much permanent value In particular, they finil 
it difficult to behove the following extract from 
the report. “The time may come when a ‘sound’ 
broadcasting service entirely unaccompanied by 
television will bo almost as rare as the silent 
cinema film is to-day,” although the Committee 
mochfios this shghtly by saying that, in general, 
sound will always be the most important factor in 
broadcasting ’The promotion of television, there¬ 
fore, will not hinder the continual development of 
sound broadcasting 

Recent advances have contributed largely to 
the development of a technique whereby the 
scone to bo televised is first photographed on 
ordinary cinematograph film It is then developed 
and scanned by light transmitted through it, and 
this system is used to provide a method of ‘delayed’ 
television when direct scanning by a mechanical 
device would be difBoult or impossible Equipment 
IS now available in which the cine-camera is 
connected with the film scanner The film after 
exposure is fixed, washed and partially dried It 
then passes through the scanner, and after further 
drying is stored for future use if required In this 
way, the now methods of producing rapid and 
sensitive emulsions for photographic processes 
have overcome the diflficulties due to the com¬ 
paratively feeble sensitivity of photo-electric cells 
The direct scanning of open-air scenes and 
studio subjects is now possible without using 
abnormally powerful illuminating devices This 
IS done by cathode rays in oombmation either with 
minute photo-eleotnc cells or photo-sensitive sur¬ 
faces One such device is being developed in the 
United States, Germany and Great Britain. The 
image to be televised is focused by means of 
lenses on to a photo-electric mosaic contained in a 
cathode ray tube. The cathode ray beam is directed 
on the surface of the mosaic, and by a method of 
magnetic control the image is scanned repeatedly. 
Electrical energy is thus drawn off from the 
photo-eleotnc mosaic by the cathode ray which is 
proportional to the light mtensity of the picture, 
and can be transmitted to operate the distant 
television receiver. The Committee definitely 

* Bepoit of the TelerWon Committee. (Cmd. 478S.) Vp- t7. 
(LoDdnn. H.1L SUUonery Offloe, 10S6.} U. net. 


Great Britain* 

states that satisfactory reprotluotion of outdoor 
moving socnos can now bo attained by tlus method 
when the visibility conditions approximate to 
those under which satisfactory cinematograph 
pictures can bo taken It is as.sume<l that the 
recording apparatus can bo located reasonably 
close to, and at a moderately constant distance 
from, the scene which is being televised It is 
stated that, even in this stage of development, 
satisfactory reproduction can bo obtained of such 
scenes as a procession, a lawn-timnis match and 
the finish of a horse race The transmission of the 
view of the whole course ot a race or similar event 
would doubtless present much greater difficulty 
On the day following the publication of the report, 
Baird Television Ltd gave the first public demon¬ 
stration of the system as it will be used in the 
homo when the now ultra-short-wave transmission 
by the BBC begins next autumn The demon¬ 
stration was given in Victoria Street, and the 
Baird transmitters were at the Crystal Palace, a 
distanix) of about 10 miles, the wave-lengths used 
bomg 7 metros for vision, and 8 5 metres for sound 
Two receivers wore shown , tho sizes of the screens 
being 12 in x 9 m and 8 in x 6 in respectively 
There wore about fifty people present and they 
could see both soroons , sometimes tho room was 
darkened, but at other times it was illuminated 
by ordinary light, tho difforonoe in tho visibility 
of the pictures in the two cases being slight 
The larger of the two receivers had to be ad¬ 
justed several times dumig the performance, but 
the smaller one was not touched Wo first saw a 
‘olose-up’ of the announcer It was quite a good 
picture and easily recognisable—quite as good as 
tho pictures seen m the poorer cinemas Ho said 
that the demonstration was to prove that the 
television of pictures of high definition over a 
large area is a practical reality, and that tho 
reception of such programmes m any part of the 
Greater London area is possible by a Baird receiver 
This area has a population of more than ten 
million people Ho contradicted the assertion* 
recently made that with ultra-short wave-lengths 
(4-8 metres) the maximum range is 6 miles With 
the present arrangements, satisfactory results are 
obtained up to 30 miles from tho transmitter The 
interference trouble, sometimes prCdiioed by 
motor-vehicles, has been suooessfully overcome 
There was no trace of it m the pictures shown in 
the offices in Victoria Street on a busy afternoon. 

The second item in the programme was given 
by SCss Alma Taylor from the Crystal Palace. 
She showed some now fashions in hats and various 
styles of hairdressing. She also, by means of a 
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telephone, entered into an animated conversation 
with a member of the audience This was real 
television ; we saw and hoard two people talking 
together at a distance of ten miles. We next saw 
an out-of-doors horse-jnmpmg and racing com¬ 
petition taking place on the terrace of the Crystal 
Palace A boxing match was then shown in one 
of the studios at the Crystal Palace with the 
attendant crowd and the noise and cheers Those 
two were done by ‘delayed’ television A proof 
was given that the interval between the occur- 
renoes and seeing them on the screen was 36 
seconds Excerpts were also given from several of 
the well-known Gaumont-British films including 
“I was a Spy” and “Jack Ahoy” The singing 
and the sounds of the dancing were reproduced 
excellently and the flickering waa scarcely notice¬ 
able although a pictiini frequency of only 26 
pictures per second was used A complete “Mickey 
Mouse” film was shown and was almost as g<x)d 
as those shown in the cinemas. 

After scc'iiig this demonstration, we agree with 
the Committee that there is good entertainment 
value in high-definition television accompamed 
by sound We also agree that in general the sound 
18 the more important factor in broadcasting 
Owing to the close relationship which must exist 
between sound and television broadcasting, the 
BBC IS obviously admirably suited to be the 
operating authority The following advisory com¬ 
mittee has been appointed to ailvise the Post- 
master-General on points arising m connexion 
with television and to exercise control over the 
actual operation of the s<>rviee Lord Sclsdon 
(chairman) , Sir Frank Smith, secretary of the 
Department of Scientific and Industnal ^'search, 
who will be chairman of a technical sub-committee , 
Col A S Aiigwin, assistant engineer-ui-ohief of 
the Post Office ; Mr N. Ashbridge, chief engmeer 
of the BBC, Vice-Admiral Sir Charles Carpen- 
dale, controller of the BBC ; Mr F. W Phillips, 
assistant secretary of the Post Office 
The transmission of high-definition television is 
practicable only with ultra-short waves, for a wide 
band of frequencies is roqmred. Fortunately, 
there is no difficulty at present in allocating suit¬ 
able wave-lengths—between 3 and 10 metres—for 
pubhc television in Groat Bntam Technically, it 
is desirable that the transmitting stations should 
be situated at elevated pomts The mast at 
present in use in Berlin is 430 ft high, and the 
question of employing masts of greater height is 
being discussed in Germany The Crystal Palace 
site of the Baird Television Company was chosen 
because it is the highest point m London The top 
of the south tower of the Crystal Palace is 680 ft. 
above sea-level, and the Baird aerials on the top 
of the tower give the maximum possible range of 


any site m the Greater Ijondon area The premises 1 
taken over by the Company cover an area ofJ 
40,000 sq. ft and are all on one open ground 
floor 

The Committee has come to the conclusion that 
a start can best bo made with a service of lugh- 
defimtion television in London It points out 
that there are two systems of high-defiiiition 
television which are m a relatively advanced stage 
of development One of these is owned by Baird 
Television Ltd and the other by Marconi—E M I , 
(Electric and Musical Industries) Television Co , 
Ltd The Committee suggests that an extended 
trial of these two systems be made under strictly 
comparable conditions They will bo installed side 
by side in a London station and will issue pro¬ 
grammes alternately and not simultaneously 
Among the conditions imposed are that the price 
demanded must bo considered reasonable by the 
advisory committee and that the BBC be 
indemnified agauist any claim for infringement of 
patents The defimtion also should not be inferior 
to a standard of 240 lines fur scatming and 26 
pictures per second The present experimental 
transmission gives 30 luies per picture and 12^ 
pictures per second The pictures are ‘coarse’ in 
texture, and the flickering is objectionable 

The Committee looks forward to the time when 
there will be a general television service throughout 
Great Bntam Television broadcasts will be relayed 
by land hno or by radio to substations in various 
parts of the country Owners of sound receiving 
sots will be glad to hear that, dunng the first 
ox|)enmonta] period at least, the cost of the new 
transmission will be homo by the rovenno from the 
existing 10s license fee Afterwards a reasonable 
share will have to be contributed by the Treasury 
and the Corporation 

The smaller of the complete sound and vision 
receivmg sets made by the Baird Television Com¬ 
pany 18 a cabinet 4 ft high, 2 ft wide and 2 ft.'^ 
deep. The siie of the picture is 8 in. x 6 in , and 
it is sufficiently briUiajit to be seen quite clearly 
with ordinary room lighting It can be used with 
any type of bigh-defimtion transmission having 
100-600 bnes and 12-60 pictures per second. It 
can be seen by'ten people in a room quite com¬ 
fortably. It requires little skill to operate. The 
selling pneo will be at first about £60 , but when 
bulk production has been started it is hkoly to be 
reduced considerably As it is operated on ultra- 
short wave-lengths, there is no trouble with atmo¬ 
spheres The Company also produces a larger set 
suitable for an audienoe of thirty people and having 
a screen 12 in x 9 m. These sets are not hkely to' 
become obsolete by changes m transmission 
technique dunng the next four years ’The price 
will be at first about £80. 
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Social and Industrial Aspects of Scientific Research* 


I T 18 difficult to imagine a document which better 
illustrates alike those social aspects of scientific 
research to which attention has been repeatedly 
directed in recent months, at the Bntish Associa¬ 
tion meetmgs or elsewhere, and the way m which 
the direction of scientific research is itself deter¬ 
mined by the needs of the community, than the 
nineteenth annual report of the Department of 
Scientific and Industrial Research which was 
issued on February 2 This report covers the ponod 
October 1, 1933, to September 30, 1934, and con¬ 
tains the brief report of the Pnvy Council Com- 
mitk'O, signed by Mr Stanley Baldwm, the longer 
report of the Advisory Council over Lord Ruther¬ 
ford’s signature, and summaries of the work of the 
National Physical Laboratory, the Chemical Re¬ 
search I^aboratory, the vanous research associations 
and research boards Certain of the latter issue their 
own independent reports, but no one document 
issued by the Department gives such a compre¬ 
hensive and lucid account of the way in which 
•the Department of Scientific and Industrial 
Research serves our national life, whether in 
departments of State, mdustry or the social needs 
of a civilised community 
The expenditure of the Uepartmont during the 
year ending March 31, 1934, was £664,482 gross, 
or £476,897 net, as compared with £461,987 net iii 
1932-33 Receipts decreased, however, from 
£202,749 in 1932-33 to £187,686 This latter 
sum includes £69,774 in fees for paid work for 
industry , £10,209 representing contnbutions from 
industry for oo-opcrative research, and £99,706from 
other Government funds, including a payment of 
£21,620 from the Road Fund for building and road 
research and a grant-in-aid of £30,000 from the 
Empire Marketing Board for food investigation. 
Net expenditure on the National Physical Labora¬ 
tory was £118,687 , on the Chemical Research 
Ijaboratory, £22,164; building and road research, 
£29,684 , food mvestigation, £10,707 , forest pro¬ 
ducts research, £33,911 , fuel research, £80,423, 
and water pollution research, £6,463 The Geo¬ 
logical Survey and Museum received £63,426 and 
research associations a total of £68,992 
Particular stress is laid in the report of the 
Advisory Council upon the efforts made to improve 
the position of the research associations, as regards 
both obtaining greater financial support from 
mdustry and also securing the greater financial 
stability which is essential if long-range researches 
are to be undertaken and reasonable prospects of 
a career offered to the scientific staff. This appeal 


* 0«|)«rtinent of SdeoUSo ud 
lh« Yw 1883-84 (Cmd 4787 
SUUomr; Offloe, 1885.) Si. net 



for further support from industry is not, however, 
based solely on the prospects of future benefits. 
It rests equally on the results already achieved, 
and stress is once more laid on these other ways 
in which scienoe can assist industry by the applica¬ 
tion of existing knowledge and by the extension 
of the scientific method and outlook 

An encouraging sign of the growth of this spirit 
ill industry is seen in the expansion of those re¬ 
searches undertaken by the Department with the 
financial co-operation of industry As an example 
of such arrangements during the year may be 
mentioned the research on such questions os the 
effect of waves on resistance and pitching of ships 
and their propulsion, the effect of wind resistance, 
the behaviour of rudders and the improvement 
of propellers, which are carried out in the William 
Froude laboratory of the National Physical 
Laboratory This work, which is of fundamental 
importance in the design of new ships, is financed 
as to one half by industrial sukscnplions 

Other examples of such oo-opcrativo research 
are found in the investigations, also at the National 
Physical Laboratory, bearing on the practioal 
development of steels for use at high temperatures, 
as in the turbme or in chemical engineering, 
investigations at the Building Research Station 
covering the safety factors of steel-work, the 
discovery of British sources of materials for 
increasing the resistance of concretes and mortars 
to chemical attack, the effect of sea-water on 
concrete, problems of drivmg concrete piles, weld¬ 
ing in steel structures, and the cuiitmuous study 
of heating and ventilating problems throughout 
the year in a ‘controlled weather’ house which is 
now being erected through the financial oo-opera- 
tion of industry secured through the Institution 
of Heating and Ventilating Engineers. 

The beanng of this co-operative work at the 
Building Research Station on the housmg question 
needs no emphasis It is, however, worth notmg 
that the introduction of new matenals and the 
displacement of obsolete regulations offer most 
hopeful hnes of radical development in the budding 
industry, and both abke depend on the continuous 
apphoation of scientific research. The survey, 
conducted by the Building Research Station and 
the Fire Oflioes Committee of the fire insurance 
offices, of the problems of testing building materials 
for their resistance to fire, is overcoming difficulties 
in the way of provision for fire-testmg stations 
where large-scale experiments can be conducted. 

Budding research in fact figures prominently in 
the report. Proposals made by the Advisory 
Council are concerned with an expansion of the 
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activities of the Station whereby the results of 
research and investigation would become available 
at an earlier date and also with the special problems 
involved in the construction of flats Those include 
investigations on fire risks designed to tost whether 
regulations in Great Bntain are too restnetive or 
not, and others relating to the transmission of 
sound through the structural elements or through 
floors and partitions. 

iVom housing questions it is an easy transition 
to problems bearing on food supply, and here the 
work of the Department affords a striking example 
of scientific co-operation with the Dominions over¬ 
seas Even the brief summary contained in the 
Advisory Council’s report indicates our immense 
debt in this field to Sir William Hardy, and the 
work of the Food Investigation Board is steadily 
growing in importance At the Covent Garden 
laboratory there is a full-time officer, experienced 
m the examination of expenmental consignments 
of fruit and vegetables sent to Great Britam, whose 
services are also available for Dominion and 
Colomal Governments A definite advance has 
been recorded dunng the year in the apphcation 
of gM-storage to shipments of chilled beef from 
Australia and New Zealand and a modified method 
of stowage has been developed which promises 
to be more effective and economical 

Investigations in this field range over almost 
every type of foodstuff A storage atmosphere 
has been worked out, for example, in which the 
characteristic flavour of Cox’s Orange Pippin 
apples can be retained dunng six months’ storage 
Experiments at a Wiltshire factory have shown 
that rapidly growing pigs are more suitable for 
bacon production than slowly growing pigs With 
lighter salting supiilemented by cold storage, a 
method of cure has been evolv^ which produces 
salted hemngs more dolicAto in flavour and more 
suited to the modem palate than those previously 
available Problems of the hemng industry have 
also been considered, and the discovery that 
hemngs, frozen in bnne at — 20“ C, make good 
kippers after four months’ storage at that tempera¬ 
ture, which IS now being tested on a semi- 
commercial scale, may enable supplies to be 
carried over from penods of glut to the times of 
shortage experienced particularly in winter 

Besides the Food Investigation Board, several 
of the research associations are concerned with 
investigations on foodstuffs The Research 
Association of Bntish Flour Millers is studying 
the reasons for one flour giving better bread and 
dough than another, and developing methods of 
measuring the physical properties of dough 'The 
Research Association for the Cocoa, Chocolate, 
Sugar Confectionery and Jam Trades has indicated 
methods for preventing boiled sweets being re¬ 


duced to a sticky mass by the absorption of 
moisture and has also suggested modifications in the 
composition of such sweets to prevent coalesoenoe 
under the influence of heat. 

Turning from food to clothing, we are still 
within the field in which the activities of the 
Department touch the home The British Boot, 
Shoe and Alhed Trades Research Association has 
done much to improve footwear service by pro¬ 
viding knowledge which makes shoes more 
hygienic and comfortable, while the Leather 
Manufacturers Research Association has given a 
good deal of attention to the prevention of mould 
gro^wth on leather The Wool Industries Research 
Association’s new process for unshrinkable wool, 
yarns and fabrics is being exploited under mill 
conditions, and matenals should bo available for 
the public early in this year New motor fabrics 
from wool and rubber latex are also being intro¬ 
duced to the public The Linen Industry Research 
Association has investigated the behaviour of hnen 
under repeated launderings, and other research in 
this field IS undertaken by the Launderers’ Research 
Association 

Leavmg the home we come naturally to trans-' 
port, where the Road Research Station is respon¬ 
sible for fundamental work on road construction, 
which has a vital bearing on safety on the roads , 
skidding problems and lighting problems are both 
being investigated. 

Space permits not oven the briefest reference to 
many other ways in which the work of the Depart¬ 
ment of Scientific and Industrial Research is affect¬ 
ing almost all our public services—power, water, 
bghting, gas, fuel—and steadily raising their 
efficiency Mention should, however, be made of 
the work of the Forest Products Research Labora¬ 
tory on Empire timbers, of investigations on the 
detection of toxic gases and the production of cheap 
and efficient respirators for use in industries where 
dust IS a menace to health, investigations on 
oyhnder wear of mtemal combustion engmes— 
probably the most important cause of deteriora¬ 
tion in the engines of motor-cars—radio research on 
the propagation of waves and long-distance trans¬ 
mission, dental investigations, illumination re¬ 
search, investigations on lubncants and on atmo¬ 
spheric pollution, if only to illustrate the immense 
range of activities of this one Department. Nor 
should It be forgotten that, in the various 
institutions aided by the Department, new 
instruments and methods are contmuously 
being developed by which the control of existing 
processes or the solution of urgent problems is 
being achieved *1116 interpretation and exposition 
of the record of work contained within the covers 
of this report is a task to which every keiMtiflo 
worker might well address himself. 
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Dr F a. Dixey, f h 

REDERICK AUGUSTUS DIXEY commeneed 
h)8 scientific career as a medical man and took 
the degree of B M,, B Ch , Oxon, m 1884, followed 
by the 1> M. in 1891 Ho was for a while demon¬ 
strator in physiology at University College, London, 
and also at Oxfonl from 1883 ; and a histological 
preparation made by him was used for an illustration 
still reproduced in Quain’s “Anatomy” But it was 
as an entomologist that Dixey will be remetnbeied . 
hia first entomological publication was on the phylo¬ 
genetic significance of wing markings in certain 
Nymphalid butterflies, and until his death on January 
16, in his eightieth year, he was associated with the 
study of evolutionary entomology at Oxford, so 
mtimately bound up with the name of Poiilton 

Dixey was a true Darwinian and supporter of the 
current theory of mimicry as produoeil by natural 
selection Ha especially studied the Piermse, or 
‘white’ butterflies, on which ho boc^ame an acknow¬ 
ledged expert, and mode two subjects particularly 
his own Fritz Muller in 1878 had shown that two 
distasteful species might benefit by resembling each 
other “they may even have gone to meet each other” 
he wrote , but Milller did not develop tbis theory. 
Dixey approached the subject independently through 
practical study of specimens and, in an important 
contribution on the phylogeny of the Pienn® follow¬ 
ing on tho linos of his first paper, he introiluced m 1894 
the term ‘reciprocal municry’ to express the pro¬ 
duction of a superficial likeness between distasteful 
forms of widely removed afHnitiea by the apparent 
mterchango of characters peculiar to each This term 
was superseded by ‘diaposematism’ to bring it into 
oonfomiity with others used by Poulton The theory 
of Muller and its important extension by Dixey were 
controverted by O A K Marshall on statistical 
grounds, but R A Fisher m 1930 stated that 
Marahall’s arguments were untenable 

“The Relation of Mimetic Patterns to tho Original 
Form”, followed by “Mimetic Attraction” (1896-97) 
showed tho sucoessivo steps through which a oom- 
plicated mimetic pattern could be evolved m simple 
and easy stages from a form presentmg merely the 
ordinary aspiect of its own genus, and that the process 
of gradual assimilation, starting from one given point, 
may take several divergent paths at the same time 
In other words, the mtwnbers of a single group may 
assume several different niiraetio developments, each 
one correspondmg to a distinct model, but all derived 
by easy stages from the same origmal form 

A charaotenstio of natural selection is tho pro¬ 
duction of one effect by different moans, and in a 
study of mimetic butterflies of New Guinea, Dixey 
showed how a certain type of coloration wm pro¬ 
duced by spot and stnpe markings the position of 
which, different m abMlute detail, resulted m a 
uniform appearanoe relatively to the whole exposed 
surface of we wmgs. 

Dixey was oonvmoed of the importance of studying 
geographical distribution m its relation to mimicry, 


and made this the subject of his presidential address 
to Section D (Zoology) of tho British Association m 
1919 Coincidence, sometimes mvoked to explain 
mimicry, can produce resemblance, and, in the guise 
of adtxHxUua dtaboh, he demonstrated examjiles from 
different parts of tho world bearing similar patterns 
But such resemblances are crude, and lock the per¬ 
fection of detail of tjrpical mimicry, and thus coin¬ 
cidence fads to explam the latter 

Seasonal forms of butterflies and tho possible direct 
influence of climate were tho subject of Dixey’s 
second address, on “Entomology and Evolution”, to 
the Entomological Society (now Royal) of which ho 
was president in 1909-10 Ho maintamed that the 
Lamarckian interpretation of tho effect of clirnatio 
conditions was not justified “the modifaeation is 
not inherited from the soma of the parent but 
is consequent upon tho direct action of this ex¬ 
ternal influence upon that parent’s germ plasm”. 

Dixey’s other favourite subject, m which he 
will long he recognised as a master, was tho 
study, in Pierinap, of specialised scent-prodiicmg 
scales to which Fritz Muller had directed attention 
in 1877-78 He found in 1899 that the pocuhar scent 
of a male ‘green-voinod white’ (jwipi), which had long 
been known to exist, could bo detected on a brush 
used for removmg scales from the wmg, and in 1904 
wrote that tho scent of male butterflies is associated 
with specialised scales, confineil to that sex, which 
can be removeil from the wing and their oilour per¬ 
ceived Such scales arc oonhncfl to tho upper surface 
of the wing, and may be aggregated to form scent- 
producing organs supphed with air Viy sjiooial traohoie. 
These studies culminated in a memoir (1932) con¬ 
taining 437 drawmgs of sccnt-scalos m different 
species of Pierm® 

At the tune of his death Dixey had commenced 
tho final copy of a paper on specialised scales on a 
portion of the wing of an American Pierme which, it 
18 hoped, may be published as a posthumous con¬ 
tribution The mvostigation of special scent-producing 
structures, carried on by Dixey, has been splendidly 
developed along different lines, following Fntz 
Muller’s suggestion of 1877, by H Eltnngham. 
Elaborate apparatus on both wings and abdomen of 
male Danaino butterflies have been mmutely de¬ 
scribed, and their use m tho field has been witnessed 
by more than one observer. Further developments 
have resulted m the discovery of an intricate scont- 
produomg apparatus on the hood of a mmute ‘oaddvs- 
fly’, and specialised glands, the function of which is 
unknown, are bemg discovered on many different 
parts of the body in msects of diverse kinds 

Dixey returned to histology m 1931, and published 
an account of the development of wings m Lepidoptera. 

Dixey was elected a fellow of the Royal Society m 
1910, and was vice-chairman of the Association of 
British Zoologists : ho was a familiar figure at raeet- 
mgs of the British Association, and played a genial 
part m the social gathenngs 

G. D. Haui Caktbuitbb. 
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Sm William Slingo 

Tbus death on January 19, at the ago of soventy- 
nino years, of Sir William Shngo marks the pass¬ 
ing of a distinguishcnl eivil servant and engineer, 
whoso oareor has boon associated with wide and far- 
roaohing dovolopmonta m the art of communication 

At the age of hfteen years, Shngo entered the Post 
Office as a telegraphist, and twenty-eight years later 
was appomted to the hlngineoring Dejiartment, from 
which ho eventually retired as engineer-m-chiof in 
1919 after a career in the civil service of nearly fifty 
years. Durmg that period, which covered tlio growth 
of the trunk telephone system, the transfer of the 
National Telephone Company’s plant to tho State 
and the subsequent developments of telephony in 
Great Britain, Sir William Slmgo played a very active 
part He was primarily responsible for the compilation 
of an inventory of tho Notional Telephone Company’s 
plant on its nc(|uisition by tho State On tho basis 
of this invontoiy, an award of 12J million jiounds 
sterling was made to tho Company insteail of tho 
twenty one millions claimed 

Although at the outsi't iSlingo was a telegraph 
engineer, at an early stage ho proceeded to widen his 
outlook on toleplione problems, and made substantial 
contributions to other branches of electrical engineer¬ 
ing He was responsible for the design and installation 
of one of the earliest electrical lighting plants in 
Tjondon, when he acted as oonsultiiig engineer to the 
Drapers Company for an uistallation at the East 
London Poojile’s Palace 

To Sir William Slingo’s credit must be placed tho 
aohiovoment of building up tho nucleus of an engineer¬ 
ing staff from a group of telegraphists wliose previous 
teaming was mainly that of manipulative skill In 
doing this, he first made himself jirofiiient m the 
art, and then for many years carried on single-handed 
tho pioneer work of teaming tho telegraph engineers 
of the future He founded on his own initiative at 
the Goneral Post Office, tho Telegraphists School of 
Science, begiimmg with a handful of students, which 
hod grown to 860 when he rehnquiahod the post of 
principal Many ongmeors of established reputation 
in the art of tele communications received their 
earhest traming in that school. Sir William Slingo’s 
work during this period in furthermg the study of 
telegraph and telephone engmeermg and placing it 
on a more scientific basis, at a much earlier date than 
otherwise would have been the case, exorcised a wide 
influenoe , and, piarticularly m the development of 
telegraphy, British practice was largely followed in 
other coimtrios 

After his retirement from the Post Office, Sir 
William continued to be actively engaged on com¬ 
munication work. Amongst other enterprises, on 
behalf of the Marconi Company he had acted as 
administrator goneral for the Peruvian system of 
posts, telegraphs and wireless services, a system 
which he reorganised and placed on a sound basis. 

Sir William’s professional reputation as an engineer 
was of the highest, but it is probable he will bo best 
remembered and honoured by his early services m 
the training of telegraph engineers, ASA. 


Db John Howahd 

Db John Howabd, of the Fuel Research Station, 
Greenwich, was killeil on January 3 through being 
caught by an avalanche and swept down a hillside 
in tho noighliourhood of Vent His companion was 
Mr Kenneth F Armstrong, who was also killed 
Dr Howard was the only son of Mr and Mrs Fred 
Howard Mr Fred Howard was formerly Mayor of 
Hoi bom 

John Howard was bom in London and educateii 
at Oiindle School, where ho spociahsod in history before 
going o\ er to tho science sitlo, and was head of Sydney 
House In 1927 ho became a scholar of Corpus Clinsti 
College, Oxford, and took his B A degree in 1930 
and B Sc in 1931, being ‘proximo’ m tho Cibbs 
scholarship in chemistry His work was directed by 
Dr Hammick, with whom ho later published two 
papers Wlulst at College ho boc.amo sergeant in the 
artillery battery of tho Oxford University Officers 
Trainmg Corps and obtained his Certificate B In 
1931 lie gamed a Commonwealth fellowship and 
worked at Princeton University with Prof H S 
Taylor upon “Tho Adsoqitive and Catalytic Projier 
ties of Chromium Oxide Cel”. He submitted a thesis 
on this subject and was awarded his Ph D. He 
(lubhshed papers in association with Prof Taylor ► 
Ho took an active part in a number of sports, 
particularly in swimmmg, mgby, lives and shooting 
He was captain of tho school shooting team at Oundle 
and won the Stock Exchange Cup for shooting while 
at Oxford. 

Dr Howard was appointed to the staff of tho 
Department of Sciontiflo and Industrial Research m 
1933, and was assigned for duty at tlie Fuel Research 
Station, where he lommenced an investigation to 
detennino tho causes of the deterioration of catalysts 
in the hydrogenation jirocess He took a very broad 
view of the study of science, and his knowledge of 
history, which was inspired by his mother, who was 
a graduate in. history at Manchester, aroused his 
mterest m the general trends takmg place m the fuel 
mdustry. As a result he was ooncentratmg upon the 
effects of the economic changes upon the development 
of the uses of fuel, and ho was acting as the personal 
assistant of tho Director of Fuel Research. He had 
a very good knowledge of languages and hod taken 
up the study of economics. He had a charming 
personality and had established a real friendship 
with his colleagues on the staff 

Wk regret to announce tho followmg deaths . 

Prof Ohver P Jenkuis, emeritus professor of 
physiology and histology m Stanford University, an 
authority on American fishes, on January 9, aged 
eighty-four years 

Prof Hugo Junkers, founder and until 1932 head 
of the aircraft firm of that name at Dessau, who was 
a pioneer m the development of aU-metal aircraft, 
on February 3, aged seventy-six years 

Prof. Eraanuele Paternb, formerly professor of 
general chemistry in the University of Rome, and 
an honorary fellow of the Chemical Society. 
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News and Views 


Planetary Atmospheres 

We are glad to bo able to publisli as a spncial 
supplement this wook a siir\oy of existing know bilge 
of the atmosjihoros of the planets, wbieh fornietl the 
subjeit of the presidential address delivered by Prof 
H N Russell at the recent Pittsburgh mooting of 
the American Association Prof Russell is known 
to all astronomers for Ins work on stellar develop¬ 
ment, and particularlj liy liis division of stars into the 
two typos of ‘giants’ and ‘dwarfs’ in which tho 
temperature is rising and falling respectively In 
recognition of tins and other euntribntionu to astro- 
physK s, he was awarded the Gold Mwlal of tho Royal 
Astronomical Society in 1921, and ho baa been 
similaily honoured by a number of other leading 
scientific societies In his address Prof Russell first 
points out that tho presence of atmospheres on 
Jupiter, Saturn, Mars and Venus was jirovetl, many 
years ago, by telescopic observations of clouds, polar 
snow-caps and twilight Tho moon has no trakie of 
atmosphere, nor has Mercury Tlie spectroscope 
enables irifonnation alKiut tho composition of these 
atmosphere's to bo obtained, but it will not detect 
hydrogen, nitrogen, helium or other inert gases in 
such atmospheres Tests foi oxygen and water- 
vapOur arc complicatod by tho presence of these 
substances in the earth’s atmosphere By takmg 
advantage of tho Doppler shift of the lines when 
a planet’s distance is changmg rapidly, this difficulty 
can be escaped The latest observations at Mount 
Wilson show no traces of oxygen or water-vapour, 
either on Mars or Vonus Tho small amount of water 
required for the Martian polar caps might escape 
detection Bands due to carbon dioxide have been 
discovered in Venus, and they indicate a layer of 
the gas at least two miles thick. The major planets 
show other liancls—increasing m strength from 
Jupiter to Neptune—all due to methane (CH4) the 
simplest hydrocarbon Ammonia gas gives weaker 
bands 111 Jupiter imd Saturn 

Physico-c'hkmioal explanations are available for 
these facts Small bodies, such os the moon, have 
not sufficient gravitational attraction to prevent 
their atmospheres from escaping into space. Middle- 
sized planets, like the earth, probably lost almost 
all their initial atmospheres while they wore in 
process of formation, and intensely hot. As tho 
rooky crust solidified, water vapour and carbon 
dioxide would esoajie from it and bo added to the 
residual nitrogen, argon and noon. The free oxygon 
on the earth is probably a prixluot of plant life. 
Venus appears to be a planet on which life did not 
start—leavmg tho carbon dioxide unaffected Largo 
planets would retain hydrogen and all other gases. 
There is a great excess of hydrogen m the sun 
If tlio same were true of the planets, they would 
cool down into rocky cores, surrounded by ooeanit 
thousands of miles deep, and then by atmospheres 
highly compressed by their own weight. The 


chemical equilibria m siicli mixtures have boon 
carefully studied, as they are of industrial inaportanoe. 
At high temperatures and low pressures, hydrogen, 
nitrogen and carbon dioxide would prevail—at low 
temperatures and high pressures, hydrogen, methane, 
ammonia and water Tho siirfai e temperature of 
Jiijiiti'r IS about — 120' Centigrade, and the ammonia 
is on the point of condensation, probably forming the 
clouds visible in the planet Saturn is colder, and 
almost all tho ammonia is frozen out In 
Uranus and Neptune it is comxiletely gone, 
enabling us to look deep into tho atmospheres 
of hydiogen and methane, which must be very 
oxtensiv e 

Inland Water Survey 

The Munster of Health (the Right Hon Sir Hilton 
Young), and tlio Secretary of State for Scotland (tho 
Right Hon Sir Godfrey C-ollms), have appomted a 
Committee to advise on the Inland Water Survey for 
Groat Bntam, on tho progress of the measures under¬ 
taken and on further measures required and, m 
particular, to make an amiual report on the subject 
Tho members are as follows : Col Sir Henry O. 
Lyons, F R S, Sir Charles H. Bird, Prof. W. 8. 
Boulton, Mr G Dallas, Mr G J Gnffitlis, Lieut -Col 
F, Hibbcrt, Sir Clement D M HincUoy, Mr S R, 
Holxlay, Mr. W A. Millar, Mr D. Paul, and Mr. B 
Verity The secretary to the Committee is Mr. I F 
Armer, and any communications relating to the work 
of tho Committee should be addressed to him at tho 
Mmistry of Health, Whitehall, S W 1. In constituting 
this Committee, it is stated that tho object has been, 
not to appomt representatives of orgamsations or 
mterosts, but to obtain a body of men of different 
classes of oxjienence serviceable for the work to bo 
undertaken 

The class of experience chiefly represented upon 
the Committee is, however, that of water users ; and 
we are disappomted that httlo attention seems to 
have been paid to tho recommendations of the British 
Association Committee on Inland Water Survey by 
the Ministry of Health The need for a scientific survey 
of the water resources of Groat Bntam was brought 
out at tho York meetmg of the Association m 1932 
through a paper in which Capt. W. N McClean 
described some of his work on river flow The result 
was the appointment of a strong committee, with 
Vice-Admiral Su- Percy Douglas, formally hydro- 
grapher of the Navy, as chairman, and Capt W. N. 
MoClean as secretary. This Committee produced a 
valuable report, in which tho scientiiio aspects of 
inland water survey were clearly presented. It is 
surprising, therefore, to record that not a smgle 
member of the British Association Committee, which 
was responsible for direotmg public attention to tho 
whole subject twid suggesting a possible programme 
of work, 18 included among the members of the 
Committee just appointed. 
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Commemoration of Prof. Haber’s Death 

When Prof Fritz Habor died m Switzerland a year 
ago, we wore glad to publish in the columns of Natuee 
an eloquent tribute to hia greatness, written by one 
of lus old pupils lly the irony of political circum- 
stanoes m Germany, the loss of this chemical gemus 
was limited in the journals of that country to a bare 
announcement, and no obituary notice at all adequate 
to the influi'iice of his life and work appears to have 
boon published at the time It is not surprismg, 
therefore, that Haber's siuentiflc friends ilesirod to 
honour his memory on the anniversary of his death, 
and that a number of them assembled for this purpose 
in the Hamackhaus of the Kaiser Wilhelm Gesell- 
sohaft on January 29, m spite of the ofllcial dis¬ 
approval of the celebration to which wo referred last 
week (p 170) The Berlin corroHX>ondent of The 
T%nuta reported that the speakers at the meetmg laid 
emphasis on Haber’s devotion to his I'ountry and 
his scientific services Prof Max Planck, who presided, 
recalled that Haber’s synthetic nitrate process hod 
saved Germany from military and economic collapse m 
the first months of the War “Wo repay loyalty with 
loyalty,’’ ho said, and he laid particular emphasis on 
the last three words in hia closing tribute to “this great 
scholar, upright man, and fighter for Gemiany ’’ 
Prof. Otto Hahn, director of the Kaiser Willielm 
Institute for Chemistry, and other sjxiakeru also boro 
testimony to the debt owed by Germany to Haber 
for his outstanding contributions to pure and applied 
chemistry, and in doing so they expressed the feelings 
of their colleagues throughout the world It will bo 
romombonxi that Haber resigned his post at Dahlem 
in the spring of 1933 and afterwords a<*oepted on 
mvitation of laboratory hospitality at Cambridge, 
whore ho went in October of that year He intended 
to reside there permanently but died at Basle, where 
he had gone for a sliort holiday, on January 29, 1934. 

British Industries Fair 

The Britisli Industries Fair, 1935, organiseii by the 
Department of Overseas Trade, is bemg held at 
Olympia and the White City, London, on February 
1$-Marah I. This year the Knginoonng and Hard¬ 
ware Section IS to be held at Castle Bromwich, 
Birmingham, not simultaneously with the London 
sections, as previously, but later, on May 29-May 31 
The textile and fumislimg exhibits will bo shown 
at the White City and the general articles, other 
than engmeermg and hardware products, will be 
exhibited at Olympia There are l,6i50 exhibitors 
at Olympia and the White City, of which more than 
760 are from London There are again notable in¬ 
creases m the space taken and the number of ex¬ 
hibitors, compared with last year’s figures An 
indication of the remarkable growth of the Fair is 
given by the fact that the advance catalogue, which 
IS issued in nine languages, runs to 684 pages, or 
about 162,000 words. The exhibits of producU of 
scientific interest at the Fair agam cover a wide 
range and reveal markedly the mcreasing use of 
scientific products, both materials and instruments, 
in the field of mdustry The Committee responsible 


for the organisation of the united exhibit of scientific ‘ 
instruments is to be congratulated on the im¬ 
portant display at Olympia of scientific, optical and 
photographic instruments. Microscope object-glasses 
of great refinement of construction ; microsoopio 
projection apparatus; sound projection apparatus 
for omemas, with suit-case sound sots for commercial 
and educational purposes ; various forma of plani- 
meters, jxicket cameras and aircraft cameras, 
distant-roiicling thermometers ; geojJiysical appara 
tus for prospecting for gold, minerals and oil—these 
are but a few examples, selected almost at random, 
of the products that are being shown in this united 
exhibit It IS worth notice that, until two years 
ago, praotioally all the various forms of planimeters 
used m Great Bntam came from abroad ; and 
similarly, the particular geophysical apparatus re 
forreil to above was practically a (ferman monopoly 
It IS goiKl to note the entorjiriso of British scientific 
mstrument manufacturers m these new fields 

Whales and Whaling 

The International Convention for the Regulation 
of Whaling, which came mto force last month, is a 
first and important step towards the permanent 
preservation of whales and whaling Since whales 
are killed almost entirely outside tomtonal waters,- 
any oftoctivo measures iiavmg those ends m view 
must bo taken by all great whaling countries in 
common , and one of the most important aspects of 
this Convention is that it maugurutos international 
treatment of the wiialing industry. The Convention 
IB concomod with the whalebone whales, on which 
all but a small part of modem whalmg is baaed. It 
prohibits the capture of right whales, which have 
been reduced m numbers almost to disappearance, 
and requires a far more thorough utilisation of the 
carcases of other whalebone whales than was cus¬ 
tomary. A quite common practice was to produce 
oil from the blubber (from which oil is most easily 
obtauied) alone The Convention requires the 
utilisation of specified parts of the carcase, m which 
it follows the whalmg regulations of the Falkland 
Islands Dependencies, and recent Norwegian law 
This IS cconotnioaliy sound, smeo it enables a given 
quantity of oil to be obtained from fewer whales 
ITiore 18 reason for supposing that the whales so 
saved may m a single season reach some thousands. 
Lastly, the Convention provides for the collection 
and collation of the ,etatistiCB of both capture and 
manufacture, which should prove of the greatest 
value m the development of a full and satisfactory 
regulation of whalmg. It makes no provision for the 
limitation of whalmg, and as this will probably 
prove essential if the industry is to bo mamtamed, it 
IS a step only towards the solution of the mam 
whalmg problem ; yet it is a valuable advance, m 
which it IS greatly to be hoped the few whaling 
States not at present signatories wdl soon see their 
way to particijfiate. 

The Hoover (Boulder) Dam 

The completion, just announced, of the great 
oonorete structure originally known as the Boulder 
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Dam, but afterwards officially designated the Hoover 
Dam, across the Colorado River in Block Canyon, 
which forms the boundary between the States of 
Arizona and Nevada, at a point about twenty-five 
miles south-east of has Vegas, Nevada, marks the 
attainment of an advanced stage in the execution of 
the notable Boulder Canyon Project, the Act for 
which was approval by the United States President 
m December 1928 The project m its entirety com¬ 
prises not only the construotion of a dam and the 
formation of an artificial lake, respectively the 
highest and the most capacious of their kind in the 
world, but also other incidental works involving an 
expenditure estimated at the time at 166 million 
dollars The probable outlay is now given ns 386 
million dollars The dam has a maximum height of 
about 730 ft , an extreme length of 1,180 ft , a crest 
width of 46 ft and a bottom thickness of 660 ft It 
contains about 4i million cubic yards of concrete, 
and will l>e the retaining wall of a reservoir havmg a 
length of 116 miles and a total cubic capacity of 
30,600,000 acre-feet It is designed to impound the 
flood water of the Colorado River for use in irrigation, 
and will serve to regulate the flow of that stream so 
os to improve its navigability, and protect the 
adjacent valleys from overflow, water shortage and 
silt accumulation Irrigation and protection from 
inundation of valuable farm lands m Southern 
California are the primary and essential objects of 
the uiidertakmg, but hjdrauho turbmos of excep¬ 
tional calibre are also being uistallod to enable 
electric power to bo generated, the revenues from 
which will fully recoup the outlay on the entire 
scheme, which, including a mam irrigation canal, 80 
miles in length, with an extension 130 miles long to 
adjacent valleys, is among the most remarkable 
instances of engineering enterprise in modem tunes. 

Anti-Noise Exhibition 

Thk Prime Minister will ojjen on May 31 at tho 
Science Museum, South Kensington, an Anti-Noiso 
Exhibition which is being arranged through tho 
Anti-Noise Lioag^o Tho Exhibition will remom open 
throughout the month of Juno and probably conclude 
with a congress during the lost week, Tho chairman 
of the League, Lord Hordor, broadcast on the subject 
of the Exhibition on January 20. It is proposed that 
the Exhibition shall present a comprehensive survey 
of the whole problem of noise m its many aspects. 
The practical oo-operation of a number of mstitutione 
and public bodies has already been obtained, moludmg 
the Mmistry of Transport, the Air Ministry, the 
National Physical Laboratory, the Post Office 
Research Laboratories, the British Broadoastmg 
Corporation, the Industrial Health Research Board, 
and a number of mdustrial research laboratories 
Dr. O. W C. Kaye, of the National Physical Labora¬ 
tory, IS chairman of the Reseeueh and Development 
Section of the Exhibition, Prof. Oave-Browne-Oave, 
of the Transport and Maohmery Section, Mr. Hope 
Bagenal, of tho Buildmg Section, and Sir Henry 
Richards, of the Organising Committee. The Soionoe 
Museum has placed generous accommodation. 
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moludmg a cinema theatre, at the disposal of tho 
Exhibition and it is hoped to display many luti-rcsting 
exhibits of noise abatement appliances A small 
silent bouse is to bo erected which w'lll incorjiorate 
the latest architectural and building designs and 
materials for sound proohng and sound absorption. 
There will bo a number of demonstrations, hicludmg 
silenced pneumatic drills, motor-cycles, typewriters, 
vacuum cleaners, oloctric motors, circular saws and 
so on Tho latest devices for tho measuroment, 
analysis and filtormg of noise will bo shown, the 
psychological aspects of noise will receive attention, 
and experiments on tho value of oar defenders, the 
masking of noisi's, the effeit of noise on loudness of 
speaking and the use of noise level alanns will claim 
the iiiteri-st of most jieople Tho effwt of noise on 
output III industry will ho illustratcil by the results 
of recent investigations 

The Microscope and the Metal Industries 

Dr 0 H Desch dehvereil a Research and Develop¬ 
ment Lecture under tho auspices of tho Royal 
Institution and tho British Science Guild on February 
6, taking os his subject “Tho Microscope and the 
Metal Industry” Although a careful drawing of a 
metallic object (the edge of a razor) was published 
by Robert Hooke in 1606, it was two hundred jears 
boloro any further use was made of the microscope 
in tho study oi metals H C Sorby, a Sheffield 
amateur, began iii 1864 to apjily the imoroscope to 
pohshod and etched surfaces of steel and succeeded 
111 identifying coriectly a nnmbei of separate con¬ 
stituents in the varieties of stool and cast iron avail¬ 
able to bun It was twenty years before these results 
attracted any attention, but from that tunc onwards, 
the microscope has become an indisponsablo tool in 
tho raetalliirgioal industry Hpecimcns of metals are 
ground and polished, care being taken to avoid 
distortion, and are then etched by means of a suitable 
reagent which will distmgiiish betwisin tho various 
constituents All metals and alloys are built up ot 
crystals, and tho relative sizes of tho component 
crystals frcsiueritly determuie the projicrtios of the 
mass With this object in view, systematic measure¬ 
ments of crystal size are maile as metals are pasmng 
through the processes of manufacture The reading 
of a micro-section may be compared with the reading 
of a map, which conveys the more mformation tho 
greater the experience of the person iismg it. A 
further important application of tho microscope is m 
tho study of failures The fracture of crankshafts 
and other moving parts by fatigue, the craokmg of 
boiler plates and superheater tubes, the breakage of 
wire ropes, and the cracking of severely cold worked 
sheets, are typioal examples of occurrences on which 
the miorosoope is capable of throwing light by 
mdioatmg the nature of the processes concerned in 
tho failure, and thereby giving a clue as to their 
origm The miorosoope has now become an essential 
part of tho eqmpment of every works deahng with 
the production of metal, and also with the trans¬ 
formation of metals mto useful products on a large 
scale 
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Electncal Development m Northern Ireland 

An exi>erunent on the co-ordination of electricity 
distribution is now in its fourth year in Northern 
Ireland. With the exception of the areas covoreil 
by the county borough undertakings of Belfast and 
Londonderry and by the Antrim Electricity Supply 
Co , practically the whole of Northern Ireland is 
included By an Act posseil by the Porhament of 
Northern Irolond m 1031, a Board was set up, the 
duties of which were to promote, co-ordinate and 
improve the supply distribution of electricity gener¬ 
ally throughout the country The Act spiocially laid 
down that the Board should not be a profit earning 
body and that the members should not bo financially 
interested m any company engaged in olcctnc-al work 
In a paper rood to the Institution of Electrical 
Engineers on January 23, Mr. C R Westlake showed 
that the policy of co ordination is prov mg successful, 
and that the public now has a service of electricity 
supply not possible under the previous types of 
control. The main source of supply in Northern 
Ireland is the harbour power station of the Belfast 
Corporation, and the area round it is populous The 
area taken for primary development <>overs 1,200 
square miles and has a population of about 300,000 
The Board can purchase its supphes from any 
aiithonsod undertakers, and it has adequate equip¬ 
ment to provide for rapid and oontmuous growth 
The problem is to supply energy at rates low enough 
to secure growth and at the same time to secure 
suflioiont revenue Notwithstandmg the competition 
of gas comjianies, more than 50 per cent of the 
potential consumers arc already connected, and where 
there is no competition, ‘saturation’ is attauied almost 
immediately. Whole areas hitherto without supply 
have now amenities usually associated with city life 
without loss of their rural surroundings 'This 
successful experiment shows the trend of public 
policy towards the co-ordination of all public utility 
undertakings. 

Japanese Patents and Invenbons 

On December 23, 1934, the Japan Ttrneg and Mail 
published a special “Invention Number” m con¬ 
nexion with the commemoration of the jubilee of the 
Japanese patent law The number contains much 
interesting matter regardmg the birth and growth of 
the Patent Bureau, the mcrease m the number of 
patents apphed for and sanctioned, and the place of 
Japan as a great mdustrial nation. The early history 
of the Patent Bureau, which in 1933 had a staff of 
600, was dealt with m a broadcast address by the 
Minister of Finance, Mr K Takahashi, who was the 
first chief of the Bureau. 'The first law enacted by 
the Government for the protection of mventions, ho 
said, was the so-called expedient monopoly regula¬ 
tions promulgated on April 7, 1871. This, however, 
was never enforced and m the followmg year was 
abolished. A special committee was next appomted 
to examine the British and American patent laws, 
and from its work ^rang the first Trade-Mark Aot 
in J^pan, promulgated on October 1, 1884, followed 
by the Potent Act of April 18, 1885. Tliis Aot came 


mto force on July 1, and No 1 patent was issued that 
day to a Tokyo citizen, Zuisho Hotta, for a ooatmg 
material for ships and iron bridges For the first 
twenty years, patents and inventions failed to attract 
much public attention, and whatever progress was 
mode in industry was due more to successfiil imitation 
of Western practices than to origmal discovery or 
mvontion From the time of the Russo-Japanese 
War, however, largely through the action of the body 
now known as the Imperial Invention Association, 
mvention has been encouraged by the Government, 
and to day Japan now claims to rank only behmd 
the Umted States and Germany in the number of 
(latents gmntoil In several of the contributions to 
the “Invention Number”, recognition is given to the 
debt Japan owes to foreign countries, but there is 
also a just sense of pride in the status to which she 
has attained through her own initiative 

Gas Warfare by Air 

Thb largo number of publications in Germany 
dealing with all aspects of gas warfare which have 
appeared during the lost two years is well known to 
all in touch with the German technical press, and 
increasmg attention has been devoted to this matter 
m Great Britain edso m recent months The pamphlet 
entitled “'I'ho Menace of Aenal Gas Bombarrlment” 
by Lieut -Col N. G Thwaites, which has now been 
lasuerl by the New Commonwealth, is a welcome 
statement of the facts in a matter m which oonftiotmg 
expert opinions have confused the public ramd. 
Reviewing the situation in the different countries of 
Europe, Col I’hwaites pomts out tliat the danger of 
gas attack from the air is taken very seriously by 
Germany, Franco and Italy, while Russia is openly 
preparmg for chemical worfare In Germany no 
opjKirtiuuty is lost of educating the pubhc in anti-gas 
precautions, and a widely circulated “Hemdbook of 
Air Defence” was issued in May 1934. Equipment 
of the public with gas masks has not yot proceeded 
very far In Franco the public has been made aware 
of the danger of aerial gas attack, and gas masks are 
now beuig sold in large quantities after testmg by 
the authorities In Italy, anti-gas precautions are 
dommant among the measures token for defence 
against aur attack, and the supply and distribution 
of gas masks has been carried further than m other 
countnes, m Poland a League for Aerial Defence 
agamst Gas receives strong support from the Govern¬ 
ment ^ 

Coi, Thwattbs proceeds to discuss briefly the 
measures bemg taken m Great Bntam, as well as 
the probability and horrors of gas warfare. In his 
view, the defence measures so far taken eu« futile, 
and no merely techmoal remedy is likely to suffice 
for long. He considers that the only effective remedy 
is tlie abolition by mutual agreement of all national 
nuhtary air forces and the establishment of on mter- 
national air force for policmg purposes. The alterna¬ 
tive pohey of isolation is no longer possible and the 
present condition of air strategy puts a pr&mum on 
the aggressor. The techmoal difficulties m the 
[Oenttnued on p. 227.) 
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The Atmospheres of the Planets* 

By Db Henry Norris Russell, Research Professor of Astronomy and Director of 
the Observatory, Princeton University, N J 


Direct Telescopic Observations 


A S soon as telescopes became good enough to 
give a tolerable view of details on the 
planets, evidenoo began to accumulate that some 
of them, at least, possessed atmospheres Doubt¬ 
less the first to be noticed wore the changes in 
the markings on Jupiter, which differ radically 
from one year to the next, and often appear 
suddenly and last but a few weeks, though 
thousands of miles in diameter Only clouds, 
formmg and dissolving in a Jovian atmosphere, 
can account for such rapid and capricious changes 
Evidence for an atmosphere on Mars is aflforded 
by the polar caps. The steady shrmkage of these 
during the summer, acoompamed by the growth 
of the opposite cap during the long cold polar 
night, is exphoable only by the melting or evapora¬ 
tion of deposits of some snow-like substance, 
which 18 earned as mvisible vapour to the opposite 
pole, and there deposited. A permanent, non- 
oondensible atmosphere is required for the trans¬ 
port of this vapour. 

Venus, when it is considerably nearer to the 
earth than to the sun, shows a oresoent phase, 
like that of the moon, and for the same reason 
As it comes more nearly into line between us and 
the sun, its crescent narrows, and the horns begin 
to project beyond their normal positions, so that 
it has been seen as three-quarters of a circle, and 
even as a thin bright ring, with a dark interior. 
This remarkable phenomenon can be seen only 
when Venus is within about a degree of the sim, 
and no chance to observe it again will occur until 
near the end of the present century; but it has 
been recorded in the past by several competent 
observers. Such an extension of the horns—and, 
above all, the ring-phase—can be explained only 
as effects of twilight; the illuminated atmosphere 
of the planet being visible across the narrow dark 
strip of its surface on the side farther from the sun. 

For the three brightest planets, then, the 
presence of an atmosphere is proved by observa¬ 
tion, in three quite different but equally conclusive 
ways, all of which were well known to astronomers 
before the end of the eighteenth oentury. 

Later observations have added evidence of the 
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same type—a few white spots on Saturn, appealing 
at irregular intervals of some decades, which 
change shape, shift and disappear as clouds would 
do; occasional though fugitive clouds, and a 
measurable effect of twilight, upon Mars ; and 
elusive markings on Venus, which can be photo¬ 
graphed only with ultra-violet light, and change 
greatly between one evening’s observations and the 
next 

The extent of atmosphere can also be roughly 
estimated from the results of direct telescopic 
observation The surface details of Jupiter (and 
of Saturn when any appear) may be seen, and 
photographed, close up to the limb, despite the 
very oblique angle of view. It is therefore evident 
that there can be no such extensive gaseous mantle 
as veils the earth. At least, there is none above 
the visible cloud surfaces of these groat planets— 
how much there may be below is another matter 
The rarefied layer which exists, however, suffices 
to out down the apparent brightness of the edge 
of the planets’ discs The effect of contrast 
against a dark sky conceals this in an ordinary 
telescopic view , but the first look at one of these 
planets in strong twilight shows that it is actually 
of surprismg magmtude. 

There is more ‘limb-light’ on Mars, and there 
may be more atmosphere above the visible surfaoe 
—the real surfaoe, this time ; but an atmosphere 
as thick as the earth's, even if free from clouds or 
haze, would produce a much greater effect. 

For Venus the layer which produces the elonga¬ 
tion of the oresoent is remarkably thin, rising only 
about 4,000 ft. above the visible surfaoe. But 
this represents only the part of its atmosphere 
which is hazy enough to be seen through the 
glare of our own sky close to the sun The top of 
the atmosphere must be much higher; and the 
.bottom, if the visible surfaoe is composed of clouds, 
much lower, so that its whole amount may be 
great. 

The celestial body which we can observe in far 
the greatest detail tells quite another story. The 
moon, viewed telescopically, shows no more 
atmosphere—whether m the artist’s or the 
physicist’s sense—than a bare plaster oast illum¬ 
inated by a powerful searchlight. Far more 
delicate tests are possible here than in other 
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instanoes, and neither refraction nor twihght is 
present to the minutest degree Our satellite is 
naked rock in vacuo Mercury, too, appears to 
bo without an atmosphere, though the evidence 
is less detailed 

Pbssenck ok Oxyokn and Watek Vapour 

The existence of atmospheres on the majority 
of the planets—though not on all—is thus estab¬ 
lished by direct telescopic observation To 
determine their composition, we must, as usual, 
have recourse to the spectrosoopo but we meet 
with two difficulties 

In the first place, many possible atmosphenc 
constituents show no selective absorption whatever 
in the region accessible to oiu study Hydrogen, 
nitrogen, helium, neon and argon belong to this 
group, and are hopelessly beyond the reach of 
our investigation Secondly, the other gases of the 
earth’s atmosphere absorb too much for our 
advantage The worst by far is ozone Though 
present in but small amounts, and mamly in the 
higher layers, it cuts off the whole spectrum short 
of 2900 A , and deprives us of any hope of studying 
the most interesting parts of all celestial spectra 

Were wo workmg in the infra-rod, water vapour 
would be almost as troublesome There are long 
stretches of the solar spectrum, within the range 
of present-day plates, in which wo can find out 
little or nothing aliout the sun’s own spectrum 
The great wide lines of the water vapour bands, 
often overlappmg, hide almost everything else The 
band near 11600 A is quite hopeless, that at 
18000 A would bo worse, if our photographs got 
so far , one near 9600 A is still very bad , while 
in those near 8200 A and 7200 A the solar hnes 
can be picked out, with care, among their stronger 
tellunc neighbours 

Oxygen reveals itself by a strong band, with 
very regularly spaced hnes, at X7694 (Fraunhofer’s 
A), the weaker B band near 6867, and the much 
fainter a band at 6277 The terrestnal origm of 
all these lines is conclusively settled by two tests • 
first, their changes with the altitude of the sun 
(varying the air-path) and, for the water vapour 
lines, with weather conditions, second, the 
absence of the Doppler shift, due to the sun’s 
rotation, when light from the east and west limbs 
18 compared The absence of even faint com¬ 
ponents of solar origin is oxplamed by the high 
temperature, which dissociates such molecules 
completely The intensities of these bands are 
in mverse order of the abundance of the molecules 
which produce them—an apparent anomaly, 
explained by the circumstances of their origin 

The ozone band is part of the main system of 
the Oi molecule, and, like all such bands, is very 
intensely absorbed, a layer of the gas, at its worst. 


being as opaque as one of metal of equal mass 
per square centimetre For water vapour, the 
mam absorption bands lie far m the infra-red, and 
are very strong—those with which we are now 
concerned involve high harmonics of the funda¬ 
mental vibrations The coefficient of absorption, 
and the intensity of the bands, dimmish rapidly 
with increasing order of the harmonics and 
diminishing wave-length 

The oxygen bands are pnxluced by a ‘forbidden’ 
transition within the molecule, for which the prob- 
abihty of absorption is exceedingly small This is 
why the whole mass of oxygen above our heads 
(equivalent to a layer two kilometres thick at 
standanl temperature and pressure) produces 
absorjition lines no stronger than the sodium 
vapour in a Bunsen flame an inch thick, which 
contains but a minute percentage of the vapour 
of the metal. The principal bands of oxygen, in 
the ultra-violet beyond X1800, are so strong that 
light of shorter wave-length cannot bo observed 
at all in air The experimenter must put his whole 
spectroscope in a gas-tight case, and pump it out 
to an almost perfect vacuum 

In the visible spectrum, the portions out out 
by oxygen or water vapour are very small in 
extent, but they come exactly in the wrong place 
—in other words, they hide, line for line, absorption 
by these same gases which might be produced in 
the atmosphere of a planet If the planet’s atmo¬ 
sphere was decidedly ncher in either constituent 
than the earth’s, we might detect the fact, for the 
Imes m the planet’s spectrum would bo stronger 
than in that of the moon Comparisons of this 
sort, however, must be mode with great precau¬ 
tions The moon and planet must be at the same 
altitude when the observations are made (to get 
equal air-paths) It is not safe, either, to observe 
the planet early m the evening and wait until the 
moon rises to the same height, for a change in 
temperature may have caused the precipitation 
of water out of the air, though the oxygen, of 
course, remams the same With sufficient patience, 
a time may be found when planet and moon can 
be seen together, at equal altitudes, and observed 
almost simultaneously, with the same instrument. 

Early observations of this sort were supposed 
to show the presence of oxygon and water vapour 
on Venus and Mars , but the careful and accurate 
work of Campbell, in 1894, led him to the con¬ 
clusion that there was no perceptible difference 
in the strength of the bands m the two oases, and 
hence that the amounts of these two important 
substances, above the visible surfaces of either 
planet, did not exceed one fourth of those above 
an equal area of the earth’s. 

A more delicate, and very ingenious, test was 
invented, independently, by two distinguished 
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Amenoan observers, Lowell and Campbell When 
Mars (or Venus) is approaching us, or receding, 
most rapidly, the lines in its spectrum are dis¬ 
placed, by the Doppler shift, while lines produced 
in the earth’s atmosphere are, of course, un¬ 
affected Wore this shift great enough, the 
planetary and telluric hnes would appear double, 
and the former, even though faint, could readily 
be detected The greatest available shift is not 
enough to resolve the lines completely, but 
measures of the blended hnes suffice to show 
whether any important planetary contnbution 
18 present A still more delicate test is afforded 
by microphotometer measures of the contours of 
the hnes, which would reveal even a shght 
asymmetry These observations are very exact¬ 
ing—roquinng high dispersion and a great deal of 
light—so that the best evidence is that from the 
great coud# spectrograph of the 100-in telesoop*' 
at Mount Wilson St John and Nicholson found, 
in 1922, that there was no perceptible trace of 
planetary hnes in Venus, and Adams and Dunham, 
in 1934, have come to the same conclusion in the 
case of Mars An amount of oxygon, on either 
'planet, equal to a thousandth i>art of that above 
an equal area on earth, oould certainly have been 
detected For water vapour, the tests have so 
far been less delicate, and are not fully decisive— 
though the quantity present on either planet must 
be small More delicate tests, with stronger linos, 
may soon be made on new red-sensitive plates 
There can be no reasonable doubt, on quite 
different evidence, that some small amount of 
water vapour is actuaUy present in the atmosphere 
of Mars Radiometric observations of the planet’s 
heat show definitely that the surface rises to 
temperatures above 0° C at noon every day in 
the Martian tropics, and at the pole at midsummer, 
though falling far below freezing at night The 
polar caps must therefore really be composed of 
snow, and evaporate into water vapour, even if 
the pressure is so low that the ice turns directly 
mto vapour without melting The only plausible 
alternative suggestion—carbon dioxide—would 
volatihse at much lower temperatures than the 
actual polar caps do But, j udging from the amount 
of solar heat available to evaporate them, the 
polar caps must be very thm—probably only a 
few inches thick The vapour resultmg from the 
gradual sublimation would never attain any con¬ 
siderable density, and might easily fail of detection 
by the tests which have so far been practicable 

Idbntifioation of Cakbon Dioxide 
No such independent evidence is available for 
Venus ; but Adams and Dunham, m 1932, dis¬ 
covered, m the infra-red region of its spectrum, 
three beautifully defined bands with heads at 
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X7820, X7883 and X8fi89, and evidently of atmo¬ 
spheric origm They had not then been observed 
elsewhere , but an immediate suggestion regarding 
their origin was obtamod from the theory of band 
spectra—by that time well developed The spacing 
of the individual lines in a band anses from the 
rotation of the molecule, and depends upon its 
moment of inertia For the now planetary band, 
it showed that the otherwise unknown molecule 
involved must have a moment of inertia of 
70 6 X 10’“> o o s units This agreed almost 
exactly with that of the molecule of carbon 
dioxide—already known from laboratory observa¬ 
tions in the infra-red All doubt regarding this 
identification was removed when Dunham, passing 
light through 40 m of carbon dioxide at a pressure 
of 10 atmospheres, found that the strongest of 
the bands found in Venus was faintly absorbed 
Recently, Adel and Shpher, using a path of 45 m. 
through gas at 47 atmospheres pressure, have 
found the bands considerably weaker than as 
they appear in the planet They conclude that 
the amount of carbon dioxide above the visible 
surface of Venus is at least two milc-atmospheres 
—that 18 , equivalent to a layer two miles thick 
at standard atmospheric pressure and tempera¬ 
ture The whole amount above the planet’s solid 
crust may bo much greater For comparison, it 
may be noted that the whole atmosphere of the 
earth amounts to five mile-atmospheres, and the 
oxygen in it to one and a quarter 

These bands do not show in the solar spectrum, 
even when the sun is setting But there is very 
little carbon dioxide in the earth’s atmosphere, 
and the whole amount in the path, even at sunset, 
amounts to only thirty feet under Mtandard 
conditions 

The weak absorption m these bands, like that 
in the visible bands of water vapour, arises be¬ 
cause they involve high harmonics of the funda¬ 
mental vibration frequencies—in this case, the fifth. 

Ammonia and Methane in the 
Major Planets 

So far, wo have had to do with bands of familiar 
and readily identified molecules , but the major 
planets have been much more puzzling 

Jupiter shows a conspicuous band in the orange, 
which was discovered visually by Huggms in the 
earhest days of spectroscopy , and fiunter ones 
in the green These appear more strongly in 
Saturn, but only in the spectrum of the ball of 
the planet, and not at all in that of the nng— 
which might be anticipated, since the nng consists 
of a multitude of tiny isolated satellites, and should 
be quite devoid of atmosphere Uranus, though 
its light is faint, shows the same bands, much more 
strongly, and many others m addition One of 
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thoee, which closely coincides with the F line of 
hydrogen (>4861), led Huggins to conclude that the 
planet’s atmosphere was nch m hydrogen 

This interpretation, though quite permissible 
at the tune, was orronoous, for the line is absorbed 
only by dissociated atoms of hydrogen, which will 
not be present except at very high temperatures 
The bands cut out so much of the red and 
orange light that the whole disc of Uranus appears 
decidedly green—an unusual colour, noticed from 
the time of the planet’s discovery 

In Neptune’s spectrum, the bands are of 
enormous strength, cutting out the red almost 
entirely and makmg the planet look still greener. 
They are hard to observe visually m so faint an 
object, and the full reahsation of their mtensity 
came only with the admirable photographs of 
V. M. Slipher, in 1907 In later years, and with 
modem plates, Shphor has extended his observa¬ 
tions far into the red, finding bands of ever- 
increasing strength—up to >10000 for Jupiter, where 
there is hght enough to follow the spectrum farthest. 

For more than sixty years after their first 
discovery, and twenty-five after Sbpher’s spectro¬ 
grams, these bands presented one of the pnncipal 
unsolved puzzles of spectroscopy—for no one had 
duplicated them in the laboratory. To be sure, 
one group, near >7200, agrees fairly well with a 
band of water vapour, but the still stronger water- 
bands deeper in the red are absent, so that this 
must be a chance coincidence 
When the radiometric measures of Coblentz and 
Lampland, and of Nicholson and Pettit, showed 
that the temperature of the visiblo surfaces of 
Jupiter and Saturn must be well below — 100° C , 
while Uranus and Neptune are doubtless colder, 
the range of possibilities was very much narrowed. 
But it was not until 1932 that a young and brilliant 
German physicist, Rupert Wildt, realised the 
solution of the problem 

Other gases, like water vapour and carbon 
dioxide, have strong fundamental absorptions in 
the infra-red, and fainter harmonics in the more 
accessible part of the spectrum, which demand a 
long absorbing path in the laboratory to bring 
them out Utilising observations of this sort, 
Wildt showed that certam bands in the spectrum 
of Jupiter near >6470 and >7920 agreed with 
those of ammonia, and others, at >6190, >7260, 
uid >8860, with bands of methane The original 
oompanson was not quite conclusive, for with the 
moderate dispersion then employed the planetary 
bands had not been adequately resolved mto their 
component linos. This was soon aooomplisbed by 
Ihinham, who found so complete a coincidence of 
the accurately measured mdividual lines that both 
identifications were put beyond all question. For 
ammonia, more than sixty lines were found to 


agree, and for methane eighteen hnes in part of 
one band Some expected band lines were natur¬ 
ally blended with solar lines ; but not one of 
importance failed to appear. 

From these comparisons, Dunham estimates that 
the quantity of ammonia gas above the visible 
surface of Jupiter is equivalent to a layer ten 
metres thick under st^dard conditions In 
Saturn it is lees 

The chmax of the tale came in 1934, when Adel 
and Slipher announced that practically all the 
bands had been identified, and were due to 
methane The 46-m path, and the 40-atmo8phere 
pressure, got enough of the gas mto the way of the 
hght to produce bands intermediate m intensity 
between those in Jupiter and in Saturn At this 
high pressure, the lines fiowed together, and pro¬ 
duced diffuse bands , but the agreement of these 
with the planetary bands was so complete as to 
be decisive 

A further, and wholly conclusive, tost could be 
added The fundamental frequencies of vibration 
of the methane molecule were already known, 
from observations in the infra-red For the higher 
harmonics of these vibrations, the frequencies are 
not exact multiples of the lowest, but nevertheless 
bear a simple numerical relation to them (as is 
well known in the case of other gases) Applymg 
this test, the strongest bands (moluding Huggins’s 
band in the orange, and the one oomoident with 
the blue hydrogen hne) were found to be har- 
momes, fiom the third to the eighth, of one of the 
fundamental frequencies, while another slower 
vibration was represented by all its harmonics 
from the eighth to the sixteenth The remainmg 
bands were accounted for by oombinations of these 
harmonics with other known firequencies, all of 
types consistent with the weU-eetablished rules 
which govern band spectra. Thirty-six bands in all 
have been identified. Many of these appear only 
in Uranus and Neptune, and have not yet been 
produced m the laboratory, but the harmomo 
relations just mentioned make their identification 
certain. The higher gaseous hydrocarbons, ethane, 
ethylene and acetylene, all have bands in places 
clear of disturbance by the methane ; and all were 
looked for in vain. All the planetary hands of 
any importance are accounted for by methane 
alone—it is a clean sweep 

From the published data, it appears that the 
amount of methane above the visible surface of 
Jupiter is of the order of one mile-atmosphere. 
There must be much more on Uranus, and 
esxiecially on Neptune, but we cannot yet 
estimate its amount. 

There is still plenty of work to do upon these 
bands; but mainly for the theoretical investi¬ 
gator. Adel calculates that the band at >6430, 
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when fully resolved, should consist of eighteen 
different overlapping systems of many lines each 
Fortunately, the astrophysicist need not wait to 
draw his conclusions until this has been completely 
analysed. 

Atmospheres in Relation to Planetary 
Masses 

The results of observation can be summarised in 
a sentence. Large planets have atmospheres 
containing hydrogen compounds, middle-sized 
planets, atmospheres containing oxygen oom- 
pounds ; and small planets no atmospheres at all. 
The reason, in the last case, was found by Johnstone 
Stoney in 1897 It is simply that small bodies 
have not sufficient gravitative power to keep their 
atmospheres from diffusing away mto the vacuum 
of mterplanetary space. At the surface of any 
planet, there is a certam velocity of escape, depend¬ 
ing only on its mass and radius A body projected 
from its surface, in whatever direction, with this 
or any higher velocity, will fiy off in a parabolic 
or hyperboho orbit and never return—^unless, 
indeed, it meets with some obstacle or resistance 
' on its outward way. For the moon this velocity 
is 2-4 km. per second ; for the Earth, 11 2 km /sec , 
for Jupiter, 60 km /sec 

Now the molecules of any gas are continually 
flying about in all directions, with average speeds 
which depend upon thoir weights At 0° C the 
average speed for a hydrogen molecule is 1*84 
km /sec , for oxygen, 0 46 km./sec. , for carbon 
dioxide, 0-39 km./seo. If an atmosphere of 
hydrogen could be put upon the moon, every 
molecule that was moving but a little faster than 
the average would fly off at once into space, unless 
it was thrown back by collision with another, 
and the atmosphere would diffuse away m a very 
short time With an escape velocity three tunes 
the average speed, enough fast-movmg molecules 
would get away to reduce the atmosphere to half 
its original amount in a few weeks (according to 
Jeans). The rate of loss falls off very rapidly 
beyond this, so that, with an average velocity one 
fifth that of escape, the atmosphere would remain 
for hundreds of milhons of years. The moon’s 
surface reaches a temperature exceeding 100° C. 
dunng every rotation, and it follows that neither 
air nor water-vapour could permanently remain 
above its surface. If at any time in its past history, 
It has been really hot, like molten lava, it could 
have retained no trace of atmosphere. 

Fot Mercury, the escape velocity Is half as great 
agam as for the moon ; but the planet, bemg so 
near to the sun, is much hotter, and it, too, cannot 
retain an atmosphere. Mars, with an escape 
velocity of 6 km./seo., could not hold hydrogen ; 
but should retain water-vapour—as it appears to 
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have done—and all heavier gases. Venus and the 
earth, at their present temperatures, should retam 
oven hydrogen, and the major planets would do 
so even if mcandescent. 

This reasoning explains the cases of Mercury 
and the moon, and leads to the important con¬ 
clusion that all smaller bodies, such as the asteroids 
and satellites, must bo wholly devoid of atmo- 
sphoro—except perhaps bodies hke Neptune’s 
satelhte, which is relatively massive and must be 
very cold. We cannot be sure about Pluto, for we 
know neither its size nor its mass ; but it is 
probable that, at most, it may have a thin atmo¬ 
sphere, like Mara 

The same principle was invoked, shortly after 
its discovery, to explain the great difference in 
mean density between the major and the terrestrial 
planets. Tho Moon, Mercury, Mars, Venus and 
the Earth all have densities between 3 3 and 6 6 
times that of water Tho rest are almost certainly 
what wo know the Earth to bo, spheroids of rook, 
with cores of motalhc iron of varying sizes For 
the major planets, tho densities range from 1 6 
for Neptune to 0 7 for Saturn Moulton suggested, 
about 1900, that they coiitamed great quantities 
of light substances, which the smaller terrestnal 
planets had not been able to keep from diffusing 
away into space. This has been fully confirmed by 
later studies 

From the olliptioity of a planet and the changes 
in its satolhtes’ orbits caused by the attraction of 
its equatorial bulge, information may be obtamed 
regarding the degree to which the density increases 
toward its centre. Applymg this to Jupiter and 
Saturn, Jeffreys concludes that they contain cores 
of rook and metal, like the mner planets, sur¬ 
rounded by vast shells of ice—frozen oceans 
thousands of miles deep—and above this, again, 
atmospheres of groat extent Throughout most of 
the atmospheres, the pressure must be so great 
that the gas is reduced to a density as great as it 
would have if liquefied, or even solidified, by 
eooling. Indeed, Wildt believes that the enormous 
pressure would actually sohdify even the ‘per¬ 
manent’ gases. 

Now this outer layer is of low density—less than 
0 78 for Jupiter and 0 41 for Saturn—aooording 
to Wildt’s calculations This excludes all but a 
few possible oonstituents. Frozen oxygen has a 
density of 1*46, nitrogen 1 02, ammoma 0-82. 
Only hydrocarbons (methane 0-42, ethane 0-65), 
hebum (0-19) and hydrogen (008) come withm 
tho limits even for Jupiter. We can therefore 
conclude, from oonsideraticms of density alone, 
that the outer parts of Jupit« probably, and of 
Saturn certainly, contain grtot quantities of free 
hydrogen or helium. Uranus and Neptune are 
similar to Jupiter. 
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Evolution of Atmosphkbbs 

It 18 generally believed that the planets have 
boon produced, in some way or other, from matter 
ejected or removed from the sun No really 
satisfactory theory of the process of formation has 
vet been devised , but no other hypothesis has 
yet done better, and the isolation of the sun and 
planets in space makes a common origin highly 
probable 

Now we know the composition of the sun—at 
least of its outer layers—much better than we do 
that of the planets Quantitative spectroscopic 
analysis, though still besot with difficulties, has 
advanced far enough to show that most of the 
sun’s outer layers is oomiiosed of hydrogen , next 
come helium, oxygen and carbon, followeil by 
nitrogen, then silicon and the metals A mass of 
matter removed from the sun and allowed to cool 
without serious loss would therefore closely re¬ 
semble the major planets If small enough to lose 
all its atmosphere, it would be like the moon or 
the asteroids—though there are difficulties in 
seeing how such small masses could have escaped 
diffusing away altogether before the more re¬ 
fractory constituents solidified 

The history of a liody of intermediate mass is 
more interesting Hydrogen and helnini would be 
lost while the body was still very hot. So would 
most of the other light gases such as noon and 
nitrogen (which at the temperature even of the sun’s 
surface is dissociated into atoms) Free oxygen, 
too, would escape, but a good deal might bo 
rotamed in combination with silicon and the 
metals As the gaseous mass cooled, by expansion 
and radiation, drops of molten metal and lava 
would form within it, as Jeffreys suggests, and fall 
toward the centre, building up a molten core 
After the first turbulence was over, there would 
remain a molten planet surrounded by an atmo¬ 
sphere containing heavy inert gases such as argon, 
perhaps some carbgn dioxide, and as much of the 
nitrogen and neon as had failed to escape Menzel 
and I, a few years ago, noticed that neon, while 
apparently fully as abundant in the stars and 
nebnlse, is but 1/50U as abundant in the earth's 
atmosphere , while nitrogen, which is cosmically 
an abundant element, showing strong spectral 
lines, forms but a very small portion of the earth’s 
mass It apjxinrs, therefore, that a mass of the 
earth’s magnitude must have lost almost, though 
not quite, the whole of its primitive atmosphere 

Still following Jeffreys, it appears that, as the 
molten earth cooled, the two thousand mile deep 
sea of lava sohdified first at the bottom (where 
the melting point was greatly raised by pressure) 
and so gradually to the surface Dunng this 
process, great quantities of gases, mainly water 


vapour, must have been evolved from the solidi¬ 
fying magma and escaped to the surface, forming 
a new atmosphere which now would not escape, 
since the surface was cooler With solidification 
would come rapid superficial cooling and an ocean 
would bathe the rocky crust, leaving an atmo¬ 
sphere of moderate extent Carbon dioxide— 
evolved from the magma, and perhaps partly 
primitive—would be a major constituent, along 
with nitrogen, argon, neon and other minor left¬ 
overs The presence of free oxygen seems very 
unlikely, for practically all volcanic rocks and 
gases are unsaturated with respect to this element 
—the former containing much ferrous iron, and the 
latter being often actually combustible when they 
meet the air 

The present rich supply of oxygen appears to 
be a by-product of terrestrial life (This suggestion 
18 more than a century old.) The earth, indeed, 
may be regardwl as an intensively vegetated 
planet, from the atmosphere of which the greedy 
plants extract the remaining residue of carbon 
dioxide so rapidly that if it were not returned to 
the aur by combustion, respiration and decay, the 
whole supply would be exhausted in a decade or 
so Oxygen removed from the atmosphere by 
these proeesses is speedily returned by plants , 
but there is another process of slow depletion 
which 18 irreversible Dunng rock-weathenng, 
about half the ferrous iron of the rocks is oxidised 
to the feme state (Joldschmidt (from whoso 
admirable geochemical papers the present dis¬ 
cussion IS borrowed) concludes that the amount of 
‘fossil’ oxygen thus buried m the sedimentary 
rocks 18 at least as great as that now present in the 
atmosphere, and may be twice as great An 
amount of carbonaceous or other organically 
reduced matenal equivalent to both the free and 
the fossil oxygen must also be in the sediments— 
which 18 not unreasonable Given time enough, 
this inexorable process of rock-decay might exhaust 
the remaining oxygen of our atmosphere, and put 
an end to all that breathes But this danger is 
indefinitely remote—a bilhon years away anyhow, 
since life has lasted that long, and only half the 
oxygen has been used up, and probably much 
longer, for volcanic gases are still carrying ‘juvenile’ 
carbon dioxide into the air that has never been 
there before 

It IS of no small interest, however, to look at 
Mars and see there what looks very hke the end of 
this process The reddish colour of the planet— 
unique among the heavenly bodies—is just what 
might be expected, and mdeed is almost inevitable 
in a surface stained with feme compounds (The 
imoxidised rooks of the moon are grey or, at most, 
brownish) Wildt suggests that, m the thin 
atmoe}fiieire of Mars, the ozonised layer produced 
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I by the action of ultra-violet light at the top of the 
atmosphere should be near the surface—not high 
up as it is here—and that oxidation processes at 
the jdanet’s surface might thus be accelerated 

It would be premature, however, to conclude 
that Mars must be a lifeless planet The depletion 
of oxygen would be very slow, and plant-life 
would probably adjust itself—as it has done on 
earth m response to far more rapid climatic 
changes Whether animal life, if over present, 
could have sunived, is speculation A race of no 
more intelligenoo and engineering skill than our 
own could presumably meet the situation and 
survive in diminished numbers breathing electro¬ 
lytic oxygen—provided that it paid any attention 
to changes so slow as to be imperceptible in a 
thousand generations ' 

While Mars resembles th(» final stage of our 
suggested process, Venus seems to be at the 
begmning, and much like what a lifeless earth 
would bo We do not know how life began here, 
but conditions may well have been much less 
favourable on Venus Wildt concludes that the 
powerful ‘blanketing’ effect of the atmospheric 
'carlion dioxide, combined with the stronger solar 
radiation, may raise the temperature at the 
planet's actual surface to 100° C or higher—m 
which case the failure of life to develop is not 
surprismg The real puzzle is the apparent absence 
of water on the surface of Venus The planet is 
almost a twin of the earth in size, mass, density 
and BO on, and one might have expected an ocean 
of comparable volume Wildt suggests that all the 
water has gone mto hydrated mmorals , but how 
.this could happen unless there was much less there 
ongmally than on earth is hard to understand 

Course of C^ikmioal Changes 

For the major planets, wo have to consider the 
course of events m a cooling mass containing an 
excess of the lighter elements and especially of 
hydrogen The condensation of the refractory 
constituents should take place much as fof a 
smaller body The prmcipal constituents of the 
rocks, however—potassium, sodium, magnesium 
and calcium, and likewise sihoon—are not reduced 
from their oxides by hydrogen, and would form 
rocks not unlike those of the earth But at high 
temperatures the oxides of iron are reduced by 
hydrogen My colleague, Prof H S Taylor, 
remarks that the drops of molten lava falling 
through a hydrogen atmosphere reproduce fairly 
closely the conditions of a blast furnace We may 
conclude then that most of the iron would go 
into the core and less into the rooky shell 

After the core solidifies, the remainder of the 
mass will remain fluid over a wide range of tem¬ 
perature. Its pnnoipol elementary constituents 


will be hydrogen, hehum, oxygen, carbon and 
nitrogen, with smaller quantities of the other inert 
gases, sulphur and the halogens 

The principal reactions which occur in such a 
gaseous medium at different temperatures and 
pressures have been carefully studied, for, in 
addition to their theoretical interest, they are of 
great practical importance in chemical industry 
When oxygen, carlion and hydrogen are con¬ 
sidered, the mam reaction is 

CO. + 4H,_CH, I 2H,0 

The formation of methane is accomjianied by 
diminution of volume hence it will be favoured 
by high pressure High temperature works the 
other way from the free-energy data it appears 
that, at 1000° C and atmospheric pressure, the 
equilibrium inchnes to the side of carbon dioxide, 
even in the presence of a largo excess of hj'drogen 
Below 300” C practically all the carbon should go 
into methane at about 600° the amounts of the 
two gases should be comparable 

With hydrogen and higher hydrocarbons, the 
tendency of the reaction is always toward methane 
at low temperatures With saturated hydro¬ 
carbons, this involves no chaJigo of volume and 
should not be affectwi by pressure Formation of 
methane from unsaturated hydrocarbons should 
bo favoured by high pressure The exclusive 
presence of methane in the planets’ atmosphere 
might thus have been predicted 
The formation of ammonia from its elements, in 
accordance with the equation 

N, -( 3H, 2NH, 

liberates less energy With excess of hydrogen, 
and at atmospheric pressure, the amounts of 
nitrogen and ammonia should be equal between 
200° and 300° C , ammonia should predonunate 
at lower temperatures, and at higher pressures 
The oxides of nitrogen are endothermic, and so 
would tend to dissociate, rather than to form 
We may now form a definite picture of the 
successive reactions which will occur in the 
atmosphere of a cooling major planet At tem¬ 
peratures of about 1000°, the predominant hydro¬ 
gen will be mixed with steam, free nitrogen and 
carbon dioxide—the carbon monoxide which occurs 
in stellar atmospheres having long ago been com¬ 
pletely oxidised. With falling temperature, the 
carbon dioxide will be converted into methane 
before the water reaches its ontioal temperature 
and begms to condense After moat of it has been 
precipitated, the nitrogen will go over into am- 
moma These reactions, however, will run their 
course at these relatively low temperatures only 
with appropriate activation For the formation 
of methwie, an excellent catalyst is available m 
the partially reduced oxides of iron which should 
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be present on the rocky surface exposed to hot 
hydrogen These would bo equally good for the 
ammonia, but they may be at the bottom of the 
sea by the time the proper temperature is reached 
An adequate activation, however, would be 
furnished by olectnoal discharges—and, if terres- 
tnal thunderstorms arc any gmde, these should be 
abundant so long as vapours arising from the hot 
ocean are being condensed. When the temperature 
has fallen to that which the earth at present enjoys, 
there will be an extensive atmosphere of hydrogen, 
mixed with the simple hydrides—methane, am¬ 
monia and water vapour—along with any inert 
gases which may all along have boon present, but 
with httle or no free nitrogen or carbon dioxide 
Below this will be an ocean—perhaps very deep, 
strongly alkabne with ammoma, and incidentally 
contammg m solution any compounds of sulphur 
and the halogens which may originally have been 
present The conditions m such an alkaline ocean 
—its action on the rocky bed, the compounds 
which it will hold m solution, and the deposits 
which it may form—would be of great interest, 
but are outside our present scope 
With further cooling the water will freeze, but 
at a temperature below 0° C depending on the 
percentage of ammonia With one part of the 
latter to two of water, the freezing point would 
drop to — lOO^C , but it is doubtful if there is 
enough ammoma for this The major planets— 
even Jupiter—are still colder, and the water must 
be thoroughly frozen out of their atmospheres, 
leaving only ammoma and methane The ammonia, 
indeed, must bo at the point of precipitation 
Dunham has obtamed m this way a mimmum 
temperature for Jupiter’s visible surface The 
ten metres of ammonia above the surface, under 
the planet’s surface gravity, should exert a pressure 
of 1 6 mm. (on the familiar laboratory scale). 
The vapour tension of the sohd (below the triple 
pomt) has this value at —107“ C. At a lower 
temperature, the observed quantity of ammonia 
could not exist in the atmosphere—it would 
partially condense itself by its own weight 
If the atmosphere consists mainly of hydrogen 
this limit may be lower, for the moan molecular 
weight is diminished, and the partial pressure of 
the ammonia in the same proportion. With a 
large excess of hydrogen, the pressure may be 
reduced to one sixth of the previous value and the 
limiting temperature to —120° C. 

'The direct radiometric observations of Jupiter 
mdioate a temperature of about —136° , but this 
determination is oompheated by large and rather 
uncertain corrections for the absorption of mfra- 
red radiation m the atmospheres of the earth and 
the planet, so that the agreement is about as good 
as could be expected It is, therefore, very prob¬ 


able that the clouds which form Jupiter’s surface-^ 
are composed of minute crystals of frozen am¬ 
monia. A perfectly absorbing and radiating 
planet, at Jupiter’s distance and heated exclusively 
by the sun, would have a mean temperature of 
—161° C The excess in the actual temperature 
may be attnbuted partly to the fact that we 
observe the sunlit (and warmer) side , partly to 
the ‘greenhouse’ effect of the atmosphere, which 
lets in the short-wave radiation from the sun much 
more easily than it lets the long-waves emitted 
from the planet’s surface out again ; and partly, 
perhaps, to some residual internal heat in the 
planet The existence of the latter is made prob¬ 
able by the rapid changes m the cloud-forms, which 
often suggest the ascent of new matenal from 
below The variety of colours upon the surface, 
which range from clear white through pinks and 
browns almost to black, remain unexplained. 

On Saturn, where the ammonia bands ore fainter 
than on Jupiter and the surface gravity is lees than 
half as great, the limitmg temperature may be 10° 
or 16° lower The radiometric observations indicate 
about the same difference 

Uranus and Neptune, being farther from the 
sun, should be still colder The ammonia should 
be frozen out of their atmospheres, leaving them 
clear to a greater depth, which may explam the 
extraordinary strength of the methane bands m 
their spectra. The methane itself must be nearly 
ready to condense on Neptune, despite its very low 
boiling point Assuming, roughly, that Neptune 
has BIX mde-atmospheres of methane above its 
surface, the pressure, due to this alone, would be 
about 600 mm and the limiting temperature 
—166° C A large excess of hydrogen might reduce 
this to —183°. Solar radiation alone would main- 
tam a mean temperature near —220°. Whether 
the difference arises from the powerful ‘greenhouse’ 
effect of the methane itself, or from internal heat, 
cannot yet be determined It may be, however, that 
if the methane could once be frozen out of Nep¬ 
tune’s atmosphere, the surface temperature would 
fall so much that it would stay fr<^n, and leave 
the planet with an atmosphere which, apart from 
the mevitable Rayleigh scattering, exerted no 
influence upon visible light 

The problem of planetary atmospheres, so per¬ 
plexing a few years ago, is now far advanced to¬ 
ward its solution. Towards its interpretation many 
sciences have contributed—astronomy, physios, 
chemistry, geology, biology and technology. No one 
of them alone could have resolved the difficulties. 
It may, therefore, be appropriate that the attention 
of so general a scientific gathering may have been 
invited for a while to it: for it truly illustrates 
the old motto “In union there is Stroogth’’. 
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organisation of an International Air Poboe are 
msigniiioant compared with the dififioulty of finding 
any practical defence scheme which has the remotest 
chance of becoming effective. 

Chnl Aviation Wireless Plans 

Tub plans which have been approved lor the 
establishment of new civil aviation wireless stations 
m Great Britain will provide for the establishment of 
a chain of wireless stations throughout the country, 
so as to afford full facilities for direction-finding, 
for commimication with aircraft, and between air¬ 
ports Three new stations came into operation lost 
year, at Hull, Portsmouth and Nowtownards (Bel¬ 
fast) A further six are under construction and will 
be placed at suitable sites during 1936 Tlieso sites 
are bemg chosen with the object of providmg a 
direction-finding network covenng the new internal 
routes, os well os to serve the needs of individual 
aerodromes The equipment will be mounted on 
vehicles capable of bemg easily moved from place 
to place A limited number of permanent stations 
of ^gher power are also to bo erected. The first of 
these will bo established at Heston Airport to reheve 
the growmg congestion at Croydon It is also the 
mtention of the local autlionties to build a station 
m the Channel Isles. Throe new permanent direction- 
findmg stations, in addition to those already existmg 
at the same pomts, are being brought into operation 
at an early date on the Continental airway, at Pul- 
ham, Lympne and Croydon. Tlie radio-beacon at 
C'roydon is now being modified to operate on the 
aural pnnciple, thus mokmg it available for any air¬ 
craft fitted with sm ordmary receiver On the com¬ 
pletion of this reorganisation there will be available 
for the assistance of aircraft flying on the Contmental 
routes seven direction finders, seven transmitters 
and one radio beacon 

A New Depth-Sounding Recorder 

Thkbb are several types of marine devices for 
findmg the depth of the sea by means of ‘echo- 
soundmg’. One or two of these not only give isolated 
indications of the depth of tho sea, but also provide 
a more or less contmuous rooortl of the sea btsl Tho 
British Admiralty uses a low-fretiuency type of 
oscillation which is reflected from the bottom of the 
sea, the time of gomg and returning being marked 
on an electro-chemical recorder A high-frequency 
system usmg the vibrations of a quartz piezo-electno 
oscillator, devised by Langevm and (^hilowsky, has 
been developed commercially m Great Britain by 
the Marconi Soundmg Device Co An entirely now 
type of high-frequency echo depth recorder which 
possesses important advantages was described to the 
Institution of Eleotnoal Engmeers on January 2 by 
A. B. Wood, F. B. Smith and J. A. MoGeaohy This 
device can give a continuous record of the depth of 
water beneath a survey motor-boat of about 2 ft. 
draught travelling at full speed. According to the 
qieoifioation, it had to measure a depth rangmg up 
to 200 feet with a maximum maoouracy of about 
one foot. The method employed gives a practical 


application of the phonomoiioii of magneto slnction 
Two oscillators of this typo—a transmitter and a 
receiver—ore mounted m water filleil tanks and 
fitted in a i-hosen position m the motor-boat Tho 
transmitter is excited into resonant vibration at 
regular intervals of time dejiendmg on the range of 
depth to be recorded. A short tram of high-frequency 
sound waves is directed vertically downwards to the 
sea-bed and reflected back to the receiver The 
mduced currents are amplified, rectified and passed 
tlirough a recorder Durmg the time tho sound 
impulse IS travelling from the transmitter to the 
receiver via the sea bed, the recordmg point has 
travelled a corresjxinding distance on the paper The 
time for tho gomg and return journey is thus found 
The method has been proved satisfactory for depths 
exceeding 400 fathoms. 

Vital Statistics for 

Last week (p 181) we punted a note refemng to 
the provisional figures of tho vital statistics for 1934 
The Registrar General’s Statistical Review for 1933, 
Tables (Part II, Civil) is now available (1/indon : 
H M. Stationery Office 2» Od ) It includes a table 
showing the populations of England and Wales, 
Scotland and Ireland as enumerated at each Census 
from 1821 until 1931, and as estimated for each 
year 1894-1933 inclusive The population of England 
and Wales is now estimafwl as 40,360,000 at the 
middle of 1933, tho 1931 Census figure being 
39,962,377 Tho bnths registered durmg 1033 
numbered 680,413 a di'cn'iisi' of 33,659 on the previous 
year’s figure Tho consequent birth rate of 14-4 per 
1,000 population is tho lowest reeordeil for England 
and Wales, bemg 0 9 below that for 1932 the previous 
lowest, and 1'4 below that for 1931. The only 
countries showmg a lower rate m 1933 were Sweden 
(13*7) and Austna (14 3) Tlie proportion of the 
sexes in tho births registered duiing the year was 
1,046 males to 1,000 females 

Association of Amencan Geographers 

Thb thirty-first annual meeting of tho Association 
of American Geographers, with Dr Wallace W 
Atwood presidmg, was held at the University ol 
Pennsylvania, Philadelphia, on December 27-29 
Forty-mne papers were presented, mcludmg six in 
tho field of geomorphology, five in climatology, and 
two m cartography The remaining jsipers ranged tho 
whole field of geography, and included disuussions of 
particular problems or areas A half-day session 
was devoted to a conference on regional geography. 
As retinng president. Dr Atwooil addressed tho 
Association on “The Increasing Significance of 
Geographic Conditions in the Growth of Nation 
States”. For the forthcoming year the followmg 
offioors were elected: Prestdmi, Prof. Charles C 
Colby, University of Chicago j FtM-Presuienf, Col 
C. H. Birdseye, U.S. Geological Survey; Treawnr, 
Prof. John E. Orchard, Columbia University; 
CounoiUor, Prof. Kirk Bryan, Harvard University, 
Secretary, Prof, Frank E. Wilhams, University ol 
Pennsylvania. 
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Congress on Dog Breeding 

Ak event of considerable interest to geneticists, 
psychologists, and especially to dog fanciers, is to 
take place at Frankfort on Mam on April 22-26, 
when the Edddration Cynologiipio Internationale 
(FCI ) is to hold its third congress, which will be 
followed (April 26-28) by a dog show, ojven to all 
the world, and prov idmg classes for all the known 
breeds Discussion at the congress will deal mainly 
with the inheritance of the jihysical anil mental 
characters of the dog, and pajierB will be presented 
by Prof Honscler, of the Institiit fur Tierzucht und 
Zuchtungshiologie in Munich , Prof Pirocei, of 
Milan , Dr Mery, of Pans , and Major Most, of 
Borlin Particulars concerning membership and pro¬ 
grammes may be obtained from Fi Bazille, Roten- 
waldstr 83a. Stuttgart-W 

Holly Lodge Farm 

Accoedino to 'I'he Times ot February 6 the Con¬ 
servative Parliamentary Agricultural Committee on 
February 5 imanimously adopted the followmg 
resolution “That m view of the authoritative 
opinions on the educational and research value of 
the Holly' Lodge and Crown Farms, Walton-on- 
Thoraes, esjiecially in view ol the (loveniment’s 
pohey for the greater home production of fruit, 
vegetables, and flowers to replace foreign imports, 
tlua Committee eiqiresses the earnest hope that these 
farms will not be destroyed under the reservoir 
scheme of the Metropolitan Water Board ” 

Announcements 

Prof A C Seward professor of botany m 
the Univ'ersity of Cambridge, hits been elected pre¬ 
sident of the South Eastern Union of Scientific 
Societies in succession to Prof H L Hawkins The 
annual congress will bo hold at Bournemouth on 
June 26 29 

Prof A L (Joodhart, professor of jurisprudence, 
Oxford, Sir Walter Moberly, chairman of the 
Umversity Grants Committee, and Prof. G P 
Thomson, jirofessor of physics. Imperial College of 
Science, have been elected members of the Athenaium 
Club under the provisions of Rule 11 of the Club, 
which empowers the aimual election by the Committee 
of a certain number of persons of distinguished 
emmonce in science, literature, the arts, or for public 
service 

On February 18 m the Lecture Hall of Manson 
House, Portland Place, Col Mao Arthur, late R A M C., 
will be prosentod with the Chadwick Gold Medal and 
Prize of £100 which, under the scheme of the trust, 
may be awarded once m five years to the medioal 
officer of the Navy, Army or Air Force who has most 
distmguishod himself durmg that ponod m promotmg 
the health of the men of the Service to which he 
belongs. 

Sm Peter Chalmers Mitchell, who has been a 
member of Council since 1900 and secretary smee 


1903 of the Zoological Society of London, retires 
from that office on April 29, 1936 It is therefore 
proposed to present to the Society a piortrait in oils 
of Sir Peter, by Mr William Nicholson Fellows 
and friends of the iSociety are invited to send con¬ 
tributions to the Portrait Secretary, c/o F W Bond, 
Zoological Society of Ijondon, Regent’s Park, NWS. 

At the meeting of the Industrial Research Council, 
Irish Free State, on February 2, it was announced 
that Mr Eugene Boyle has been appiomted chemical 
engmeer for research on waxes under Prof J Reilly 
in University College, Cork 

At the twenty ninth annual mooting of the 
Botanical Society of America on December 27-29 m 
Pittsburgh, Pennsylvania, the following elections 
wore mode President, Dr Avon Nelson, University 
of Wyommg, Vice-President, Dr K M Wiegand, 
Cornell University, Corresponding Members, Sir 
David Pram, lately ilirector of the Royal Botanic 
Gardens, Kew , Prof G Haberlandt, emeritus pro¬ 
fessor of botany. University of Berlm , Prof Alvar 
Palragren, professor of botany. University of Helsing¬ 
fors 

The first (Januaiy) issiio of the Traveller, the 
quarterly journal of the University Travel Guild, 
contains short accounts of excursions of si lentific, 
historical, architectural, musical, etc,, interest which 
are being arranged by tlie Guild in 1936 Tours of 
scientific interest include “Palestine of the Bible”, 
under the leadership of Dr E W G Masterman; 
“Dalmatia a Botanii al Tour”, under the leadership 
of Dr W. B. Turrill, and Roman France Copies 
of the Traveller (price 4d , or moiudmg postage 6d.) 
and further particulars of the Ilnivorsity Travel 
thiild <an bo obtamed from its offices, 25 Cockspur 
Street. London, S W 1 

Appucations are invited for the followmg appomt- 
monts. on or before the dates mentioned —An 
mspei'tor of mine beacons m the Department of 
Mmes, Southern Rhodesia-—The Official Secretary, 
Office of the High Commissioner for Southern 
Rhodesia, Crown House, Aldwych, London, W.C.2 
(Feb 16) A locturor m botany and physics at the 
Gheltenbam Technical College—Tlie Secretary (Feb 
18) A technical officer in the Admiralty Technical 
Pool—^Tho Secretary to tlio Admiralty (C E Branch), 
Whitohall, London, S W 1 (Feb. 18) A lecturer 
m hygiene and public health m the Channg Cross 
Hospital Modical School, 02 Chandos Street, W C 2 
—^The Dean (Feb. 20). An assistant inspector of 
guns (metallurgy) m the Metal and Steel Factory, 
Ishapore (Indian Ordnance Department)—^The Secre¬ 
tary, Military Department, India Office, London, 
SW 1 (Feb. 20). A general manager and engmeer 
in the Electricity Department of the Metropolitan 
Borough of Battersea—^The Town Clerk, Battersea 
Town Hall, London, S.W.ll. An assistant chemist, a 
junior chemist, and a biologist on the staff of the 
Researoh Association of British Flour Millers—^The 
Director of Research, Old London Road, St. Albans. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions ejcpressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natuke No notice is taken of anonymous communicattons 
Notes on points in some of tuis week’s ijcttkhs appear on p 235 

CORKESPONDENTH ARE INVITED TO ATTAI’H SIMILAR SUMMARIES TO THEIR COMMUNICATIONS 


Light of the Night Sky 

I HAVE succeeded in oxi-ituig tlie auroral green line 
under conditions which indicate that it must have 
been produced in a manner similar to that m the 
light of the night sky In order to describe my experi¬ 
ments properly, it is necessary first to recall the 
excitation of the green Ime in active nitrogen* In 
that experunent it was possible for the first time to 
produce the green Imo under conditions which give 
some clue to its production in both the aurora and 
the night sky, since there are inetastabio nitrogen 
molecules in active nitrogen, and one would certainlv 
expect raetastable nitrogen to play an imixirtant role 
in the upper atmosphere My recent discovery of a 
new modification of active nitrogen*, the afterglow 
of which was a very faitliful reproduction of that 
part of the auroral spectrum which is due to nitrogen, 
added an argument for the hypothesis that the green 
line IS excited by motastable nitrogen molecules 


Smond-ixalUve bandi of Ni § 



Fia 1 


In the new experiments, a very small amount of 
oxygen, about one per cent, was introduced mto the 
tube in which the new afterglow was discovered The 
discharge, and not the afterglow, was photographed 
with the current m the tube mterruptod perioiiioally. 
At first the interruptions were spaced so that the 
current was on long enough to allow the current m 
the bulb of the tube to reach its full value The 
discharge in the bulb was green-whito, and the green 
line was absent under these conditions When the 
current was interrupted more rapidly, the discharge 
in the bulb v/aa much weaker and its colour was red 
Certain very profound changes took place in the 
spectrum of the discharge m the bulb The most 
important one was the presence of the green Ime, 
with an intensity which resembles very closely its 
intensity m auroral and night sky spectra, and also un¬ 
accompanied by other oxygen lines (Fig, 1) The first- 
negative bands of N, + , which are strong m the dis¬ 
charge when the current is allowed to roach its full 
strength, were almost completely missmg The 
second-positive bonds of Ng wore present The 
recently discovered Vegard-Kaplan mteroombmation 
bands of nitrogen were excited, but m the rapidly 
interrupted discharge the high wave-length members 
of the system increased greatly in mtensity relative 
to the other N, bwds, as compared with their 
intensity m the slowly mterrupted discharge The 
Ooldstem bands, to which attention was directed 
raoently by Hoinada* m oonnexion with the light of 
^e night sky, were missing in the rapidly mterrupted 


discharge, although tlioy wore present m the slowly 
interrupted one. 

The most important results of those oxjjoriments 
are tho excitation of the green Ime, the increased 
intensity of tho long wave length members of the 
Vegard-Kaplan system and tho absence of the 
(loldstem bands The first two indicate that the 
members of the Veganl Kaplan system probably 
occur m the night sky, and tho absence of tho Gold- 
stem hands casts some doubt on Hamada’s identifi¬ 
cation of the *Y, and A, lines as members of that 
systcim Tho absence of tho first negative bands is in 
good agroomont with their very feeble excitation m 
the light of the night sky Longer exposures have 
been started in an attempt to observe the red oxygen 
Imos which usually accompany tho green auroral line 
and also to observe the visible members of the 
Vegard-Kaplan system It is believed that wo have 
a very good reproduction of tho light of tho night 
sky 111 these experiments and hence a means for 
identifying the radiations which are actually obwrved 
m the mght sky 

With regard to tho identification of tho two X, and 
X| linos, 4416 and 4168, it may be said that Dufay 
observed two lines m the night sky at 4422 and 4171 
which are probably identical with Rayloigli’s Imo. 
The Vegard-Kaplan bands (2,14) and (3,14) he at 
4423 and 4170 respectively. Dufay also observed 
lines at 4268, 4044, 3084 and 3951. Vegard-Kaplan 
liands nearest to these Imes he at 4271, 4043, 3978 
and 3947 Those agreements, together with the above 
mentioned experimental results, indicate that we 
ha\o definitely identified some of the radiation in 
tho night sky 

Joseph Kaplan. 

University of Galifomia 
at Los Angeles. 

Dec 29 


•HADiads, NiTUU, 184, 1834 


Zero Point Energy and Physical Properties of 
H.O and D,0 

The marked differences between the physical pro¬ 
perties of H,0 and D|0 (and of all polar compounds 
of H and D) cannot be due to intramolecular differ- 
enoes, which are far too small, but must be connected 
with differences of effective intermolocular forces It is 
possible to account for these differences m a quantita¬ 
tive way by takmg into consideration the drfforenoes 
m tlio frequency of angular vibration or libration of a 
molecule in the field of its neighbours Tho mean fre¬ 
quency m ice can be calculated from the model of the 
water molecule already put forward* The frequency 
found, va - 14-3 x 10*‘see.-*, is largo enough to have 
a zero pomt onwgy of 17 per cent of the total energy 
of ice. As in such a libration only the hydrogens 
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are effectively m motion, it is decniased by the 
factor ■\/2 on substituting D for H Apart from less 
unportaint changes duo to symmetry conditions and 
the differences m the nuclear s[)ins, this change of 
frequency accounts for the greater part of the 
difference of energy content and specific heats of 
H,0 and D,0 Thus the differences of the heats of 
evaporation of D,0 and H,0 ices at the melting pomts 
IS calculated 0 35, as against tlic obscrveii value* of 
0 32 k. cal per mol This may be regarded as the 
best chock of the essential corroctnesa of the tlieory 
The difference of the specific heats of ice are calculate 
08 0 7 and observed’ c 1 cal per mol degree 
In water mb must clearly have a lower value than 
in ice, from which it follows that the molecular 
latent heat of fusion of D,0 ice must be greater than 
for H,0 ice This is also m agreement with oxpon- 
inent. Besides the librations, the water molecules 
undergo normal vibrations but of lower frequency 
= 6 X 10" sec and far less affected by the 
substitution of D for H Usuig the frequencies 
and vfl it IS possible to calculate the specific heat 
of ice At the moltmg point it is 9 35 as agamst 
8 85 cal. jier mol degree obsorvoil 
Wave-length shifts corresponding tov4>=4 6 —6‘7, 
vfl = 15 X 10" see-' have been observed m the 
Human spectra of water by Magat* in reasonable 
agreement with the values derived by calculation 
from the model 

Corresponding energy differences may be expected 
to occur in the solid or luiuid state of all hydrogen 
compounds which possess polar properties The 
difference in the energies of H and D liydroxyls will 
dejiend on the temperature and the vibration fre¬ 
quency and hence on the field in which the hydroxy 
group IS placed. The stronger the binding the greater 
the difference. Hence this difference will mcrease 
as we pass from the amphoteric hydroxyl bond to 
that of the alcohols and from them to the hydrogen 
bond of acids. Similarly, in the hydration of ions 
the difference will depend on the relative hydration 
energy and will be accordingly greater for strongly 
polarising ions A study of the physical properties 
of D compoimds cannot fail to throw light on the 
structure of the corresponding H compound and 
may prove a powerful method for discovermg the 
principles of structure of molecular solids and liquids. 

J. D Bernal 

Crystallographic Laboratory, 

Cambi idgc 

O. Tamm 

Physical Institute of the 
Academy of Sciences, 

Moscow 

' i. U Brm*l SDd R H Kowlnr J CItem Phii$ . 1. 615 193S , 

And Proc Roy Soe , A, 114 1 , 1914 

•G N Lewis,./ Amer Clum .Sor . 66, 3067 , 19M V k U Her 
and W . W 2«41 , 1934 . «nd L Jacobs (prlrste 

* L Jacobs (prIvAtc coinmimlCAtlon) 

< Mniwt, / d» Phyi , 6. 347 , 1934 


The Pair Bond Theory of Valency 
The method of molecular orbitals (Hund, Mulliken, 
Lennard-Jones), which is especially designed for the 
description of a completed molecule can bo worked 
out in high approximations only in the sunplest 
oases In more complicated ones, it is therefore not 
able to describe the process of dissociation, which is 
clearly the essential requirement of a theory of 
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valency Accordingly it is necessary to resort to • 
the correlation table which, however, gives only 
qualitative results, and no mformation roganling 
the quantitative loss or gain of energy. An addition^ 
assumption is therefore necessary, and this is found 
m the hypothesis that bonding power is always 
asoribed to the lowest one of a group of terms, result¬ 
ing from the same atomic term by splitting due to 
the removal of a degeneracy The wave-function of 
this term in the case of one electron linking the two 
cores A and B is 

G'J'A + 6'1'B (1) 

and 

+ 6<}-b(1)} [aUW + I>+b(2)} (2) 

m the ease of two electrons The wave-function (1) 
shows that a linkage can bo brought about by a 
single electron only if the atomic fields in question 
are either equal {a =■ h) or almost equal (a W 6 ), 
and this is why the method of molemilar orbitals 
has recently been interpreted as hwling to a single- 
electron bond theory When the degeneracy of the 
fields gradually disappears, function ( 1 ) Ijocomes, 
however, simply i|(a or 4 'B> whichever is lower, 
showing that the bonding power ceases when the 
difference between the oigon-values of 1 ) 1,4 and i|ib 
IS no longer negligible 

In our opinion, therefore, the degeneracy of (1) is 
not sufficient to bo used as a foundation of a theory 
of valency, because the condition of approximate 
degeneracy is not satisfied in most practical cases, 
for example, m CO for the two p electrons intro¬ 
duced first into the field composed of C’+ and 0* + . 
Even m the case of exactly equal cores (except 
rotons) the degeneracy is apparently too weak to 
ring a^iit an actual chemical union by overcoming 
the repulsion of the cores (existence of Li,, but 
non-existence of Li, + , etc ) It does not seem 
possible to reduce, as viewpoint ( 1 ) does, the 
linkage to a phenomenon of non-promotion of the 
smgle electron and to consider the interaction of 
several electrons on the same orbital as more or less 
negligible 

The interaction of the electrons, however, leads 
us to wave-functions of the type ( 2 ) with pairs of 
electrons on the same molecular orbital The de¬ 
generacy due to the equality of the elootrons is 
always rigorous and remains so, even if the degeneracy , 
of the fields disappears completely (a ^ 6 or 6 ^ a), 
that IS, when the molecular orbital gradually changes 
mto an atomic orbital, or in other words, the bond 
changes from covalency to electrovalency. This 
view, that the effect of degeneracy of the electrons 
predominates over the effect of degeneracy of the 
nuclear fields, leads to an interpretation of the orbital 
method ns a piair bond theory of valency, without 
resortmg to strict localisation of the bonds It is 
our intention to show that this can be developed m 
detail 

Mathematically this second view is fully equivalent 
to the first, and it does not require the additional 
assumption of the preservation of approximate 
degeneracy for unequal Helds. As either interpreta¬ 
tion IS based on a hypothesis, a decision between 
them 18 possible only by comparing their consequences 
with the experimental evidence, and the speotro- 
scopioal data on the dissociation of molecules, 
especially such as NO, BeO, CaF, etc., and CO| 
appears to be in better agreement with a pair bond 
theory of valency. A critical analysis of chemical 
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■Wata, which m the light of this view has already 
been deBoribed‘, indioatea that the experimental 
evidence is m better agreement with a uniform pair 
bond theory than with a single-electron bond theory 
of valency. A full report wUl be given elsewhere 
H Lesshkim 
R. Samuei. 

Muslim University, 

Aligarh 
Dec 10 

<H F Hunter snilE Samuel, 7 Ohm See, 1180, iSJi 


ReafforesUtion of Forest Trees in Great Britain 

Several letters and articles have recently appeared 
m the public Press directing attention to the necessity 
for the reafforestation of the hardwood trees of (treat 
Britain 

The Forestry Commission appointed shortly after 
the War for the purpose of replacing the losses re¬ 
sulting from the excessive war demand for home 
grown timber, has now hod about fifteen years of 
steady work. The Commissioners were empowered to 
purchase land, and plant woodlands throughout the 
country j but their efforts have boon confineil mostly 
to the planting of softwoods, and with the exception 
of some lunit^ areas there has been little or no 
planting of hardwood trees. 

It IS not generally realised that for quite a con¬ 
siderable tune before the War, and during the years 
which have passed since, vast quantities of trees of 
oak, euid ash, beech, walnut, etc. have been hewn 
down and gone into consumption. The destruction 
has proceotlod on a scale far beyond anything which 
occurred durmg the previous hundred years, and now 
gradually every tree which is realisable has to come 
down, mcludmg every kind which possesses a mone¬ 
tary value, whether of mature growth or wholly 
unmature. The tragic condition is particularly 
noticeable throughout Sussex, a county which was 
formerly one of our most beautifully wootlod and 
richest m hardwoods. 

Anyone who has travelled over long distances in 
India, America, tuid other ports of the earth, has seen 
areas which thoughtless men have denuded of all 
trees and are now barren wastes We are brmging 
about the same condition m England, and Sussex is 
^by no means the only county which has suffered. 
As a writer has said : “Wherever man has settled the 
forests disappear. Up till now the march of civilisation 
has everywhere proclaimed the destruction of trees 
over the wide surface of the globe ” 

In 1926 I read a paper on this subject at the 
meetmg of the British Association at Southampton, 
and ogam each year oxoeptmg one at the subsequent 
meetmgs until that m London m 1931,- but the public 
IS still quite unaware of the true state of affam; It 
is not realised that the onco beautifully timbered 
p^ks and woodlands throughout the country are 
being completely wiped out. 

Great Britain has been famous all over the world 
for the beauty and wealth of her woodlands, and 
because of the planting done by our landowners we 
were able before the War to boast of a fully sufllcient 
reserve of valuable timber. Tlie “march of civilisation” 
has overtaken us, and unless something is done 
there will be no escape from a deplorable result. The 
Irish Free State has handled this situation, and 
imder the Forestry Act of 1928 made very stringent 
orders for the protection of its woodlands Application 


has to bo made to the Department of Lands, Forestry 
Division, Dablui, and permits must be obtained by 
"any person who wishes to fell nny tree on lus 
holdmg”, and liceiifes may coiitaui stipulations for 
roploeoinent In England, Scotlond and Wales, 
thousands of hardwood troes have been out down 
and practically nothuig planted; in southern Europe 
for every tree that is allowml to bo felled hnndreils 
are planted There must surely bo something senously 
wrong with us if we allow this state of aftairs to 
continue 

Alexandeb L. Howaud 

38, Trmity Sipiare, 

London, EOS 


Interpretation of Animal Behaviour 
In a recent article on tho “Interpretation of 
Animal Behaviour”* the view was advanced that a 
preoccupation with teleological explanations was 
necessarily somewhat unscientiiic and jiliilosophical 
Since the future development of psychology —and 
probably of biology—will depend largely on whether 
men of scienco agree to recognise the validity of 
purposive concepts or decide to consider them as 
being inadmissible, tho question is of great import¬ 
ance Alieady, tho nature and content of the problems 
mvostigatod depend largely on what the investigators 
concerned think on this pomt 

It IS generally agreed, of course, that science 
necessarily operates in a world of objective fact and 
that it must bo deterministic But it is unwise to 
assume that vitalistio theories or teleological inter- 
protations are less scientific and deterministic, or 
mote metaphysical, than are mechanical theories 
using eflicient causation After all, the facta alone 
can be considered objective and aU modes of inter¬ 
pretation or of analysis of thorn are, in a sense, 
subjective. 

Agam, the doctrines of efficient and of final causa¬ 
tion are both philosophical in so far as they aro 
merely principles of explanation not themselves con¬ 
tained in the facts studied Nor can u bo maintained 
that preoccupation with teleology is nocessanly 
unscientific In fact, the pri'icipal claim of the 
vitalist school 18 that tho category of final causation 
18 a legitimate weapon of acwnlxfio analysis, capable 
of being applied rigidly to particular problems It 
18 difficult to understand why unfortunate teleologists 
should necessarily be relegated to tho same scrap- 
heap os the universally despised metaphysicians I 
Both tho believers in efficient causation and the 
teleologists agree on one pomt : the present moment 
IS not understandable in isolation Mechanists 
insist that the past is immanent in the present, 
teleologists msiat that the future is equally immanent 
in the present. Clearly both are justified in their 
beliefs, but why should the latter alone bo con¬ 
demned as unscientific anthropomorphs T 

If I may paraphrase Prof. A N. Wliitehood, is 
it not true to say that those psychologist", who ore 
animated by the purpose of showing that neither 
they themselves nor the animals have purposes, 
form an interestmg subject for psychological m 
veetigation T 

J. A. Lauweeys. 

Institute of Education, 

Southampton Row, 

London, W.C 1. 

Jan. 16. 

> NATVU, U«, 9»8, Dee. W, 1034 
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I All afraid I neither realise the basis nor appre¬ 
ciate tlie strength of Mr. Lauworys’ clearly implied 
prophecy that fruitful developments of biology and 
psychology—by which I trust he means the study 
of behaviour, since that is the matter imder discussion 
—depend largely on the acceptance of teleological 
ideas in general, and the concept of purpose in 
particular. The issues as they are statixi are un¬ 
fortunately vague, and ddHoult to discuss in a short 
space, but if prophecies in those matters are of any 
value, it seems to me that the futures of those subjects 
depend only upon the further recognition of sensible 
problems, capable of investigation, withm the iields 
of objective fact to which they refer The criterion 
of objective fact, from the jiouit of view of soienoe. 
IS that it constitutes a datum that is pubho m the 
sense definod by Hoglien, and is capable of expression 
without fear of ambiguity. 

The methods by which facts such as these may 
be analysed can be many and varied, provided they 
oonform to the demands of projier scientific procedure 
Since it IS perfectly legitimate to regard ‘explammg’ 
m science as bemg synonymous with generalising and 
hypothesising, it seems to nie idle to contend that 
in science 'interpretations’ and ‘explanations’ are any 
more subjective than tlie primary data to which they 
relate In this connexion it is well to remember that 
both opponents and protagonists of classical be¬ 
haviourism agree that this school of psychology 
breaks down os a final philosophy because of its 
mdefensiblo but necessary assumption that the 
objective facts of experience are unrelated to sub 
jectue exporionoe. But m any event the whole 
question raised by Mr Lauworys is completely 
irrelevant. Dotenmnism, if need be, could flourish 
in the thickest undergrowths of a solipsist’s romd 

Mr Lauwerys states that it is the teloologist who 
insists tliat the future is immanent in the present 
In so far as the merits of a detennmistic hypothesis 
are weighed by its value for purposes of prediction, 
this, by definition, is also part of the detorminist’s 
creed Mr. Lauwerys is simply making a false 
antithesis Merely agreeing that the pretliction of 
the future is a worthy aim of science does not give 
to ti'leology any virtue that makes it nocesssuy in 
scientifio research 

I am not prepared to say whether or not the 
category of final causation is a weapon of scientific 
analysis. If it is, Mr Lauwerys and those who 
sigree with him have the task of showmg that it eon 
operate as such. At the moment, those who conduct 
their investigations according to everyday determin¬ 
istic methods, without any appeals to teleology, are 
doing most, if not all, of the work of extenduig our 
reliable knowledge of phenomena 

Thb Writkb or thje Articlb 


Effect of Ultra-Centrifuging on the Cells of the 
Root-Tip of the Bean 

Root-tips of the bean were centrifuged m the 
Beams ultra-centrifugo at approximately 400,000 
times gravity for twenty mmutes. The effect is 
shown diagrommatically m Fig. 1. Fig. 1(a) is a 
control cell showing the normal distribution of the 
cytoplasmic components and inclusions. Fig. 1(6) 
represents on ultra-oentnfuged cell showing wie re¬ 
distribution of the oytoplaamio components and in- 
oluRions into layers m the order of their relative 
and decreasmg speoifio gravity, as follows : (1) a 


layer of starch grams and plastids (when present in^* 
the cell); (2) a layer of mitoohondna (plastidome 
and pseudo-chondnome) , (3) a layer of cytoplasm 
(which is often quite free of various cytoplasmio 
components) j (4) a layer of osmiophilio platelets 
(Golgi bodies of Bowen), (6) a layer composed of, 
or formed by, the fusion of vacuoles and (6) a layer 
of Jipoid material. Thus, it is evident from this 
study that the osmiojihilio platelets are discrete 



Wo 1 


structures m plant cytoplasm, and differ greatly m 
speoifio gravity from the plastids and mitochondria 
The nucleus is frequently stretched m the direction 
of the centrifugal force with the nucleolus oonstitutmg 
its heaviest component In extreme oases, the 
nucleolus is thrown completely out of the nucleus 
oentnfugally, 

H W Bbams 

Zoology Department, 

Trmity College, Dublin 

R. L Kjno 

Zoology Department, 

State University of Iowa 


Some Recent Atomic Weight Determinations 
In conjunotion with Mr. H S Patterson, a number 
of now determinations of the limitmg ratios of 
certain gases with oxygen have been carried out, 
usmg an improved microbalance apparatus in whiolv 
errors due to adsorption have been elimmated. A 
more detailed account of the apparatus and results 
will be published elsewhere 

The gases used were nitrous oxide, ethylene, carbon 
dioxide and carbon tetrafiuoride. T^o measurements 
obtained from these gases leeul to the followmg 
values of the atomiq weights • 


Nn, 0 14 006(8). Cc,H. = 12-012(2) 

Oco. = 12-010(1). Fci.', = 18-996. 

Tlie oompressibihties at 21° C, of the gases can 
be calculate from the data and are appended below 
m comparison with the values obtained on an 
Andrew’s compression apparatus'. 


ml«robslanc« Andrew') App«i»tu« 
Nltroni oxide 0 OO&SO 0 OOM7 

Sthylene 0 OOeSlt 0-00012 

Cu&m dioxide 0 00622 0-00626 

OuboD tetnfluoTlde 0-00418 0-00420 


Whilst the values of nitrogen and fluonne are m 
close agreement with the accepted values, oorbon 
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i» distinctly higher than the accepted O 12-00 
Nevertheleee, this high result, which indicates about 
one per cent of the 13 isotope, is m agreement with 
the spectroscopic work of Jenkins and Omstem*, 
and the value of C = 12*011 of Woodhead and 
Whytlaw-Gray* Indeed, the agreement between 
oiir values from two entirely diffenmt gases and those 
of the other workers is so close that it seems very 
improbable that they are m error, and consequently 
that the true atomic weight of carbon is 12 01 
Tlie value of F = 18 995 does not agree with the 
preliminary value of F~ 19 01 which wo pubhsliod in 
these columns*, using inothyl fluoride Oonseipiently, 
those measurements liave recently been rcfieuted 
with the new apparatus The new data lead to 
an atomic weight of F' - 18 995 and a compressibility 
of — 0 0090 As would be oxpei'tod, the ad¬ 

sorption error does not affect the compressibility to 
any marked extent This last figure is ui agreement 
with A2 i“c = 0 0088, measured on the Andrew’s 
apparatus It leads to Ao'C —00117, which does 
not confirm the value of Moles and Hatiiecas* 
Consoiiuently, our pro\ lous criticisms* still hold gooil 
W Cawood 

Chemistry Department, 

University of Leeds. 

Jan 4. 

' Cswooil ami PatUintoa, J riuttn AW , 156. 616, 1931 

‘Proe K And fVttmeh Amtterdam. 3S, VZM. 1032 

• J Clum Soe . 206, St« , W33 

' Paltcraon and Cawond, Katurr, 1S8, 376 , 1631 

' J CMm Phut , 18, 363 , 1920 

'Hattiraun and Cawood, Mtduk, 188, 241, 1032. 


Effect of Temperature on the Absorption of Crystals 
in the Infra-Red 

In a recent publication, Matossi and his collabora¬ 
tors* have investigated experimentally the influence 
of temperature on the absorption of crystals in the 
mfra-r^ , this is to some degree an extension of tho 
classical work of Rubens and HertA*. 

A rather interesting pomt raised is that the funda¬ 
mental feature of the earlier work—the distinction 
between regions sensitive and insensitive to tem¬ 
perature—may be spurious, and due to tho shift with 
temperature of the liand as a whole 

It 18 possible to say, however, that the distinction 
(^fawn by Rubens and Hertz, does exist, though not 
m the form suggested by these investigators—that 
the ‘inner’ vibrations are the insensitive, and ‘ouh'r’ 
vibrations the sensitive ones Tho theory of tho 
damping of the mfVa red vibrations* shows that this 
IS due to the coupling between tho mam vibrations 
and oombmations of two other normal vibrations, 
and, further, that (a) the absorption on the short 
wave-length of the mam vibration (X,) up to a pomt 
roughly X,/v'2, is due to summation tones, and 
(6) tho absorption on the long wave-length side is 
due to difference tones 

In the language of tho quantum theory, the 
summation tones are produced by jumps from lower 
to higher quantum levels, whereas m a differeuoo 
tone one of the jumps is fium an excited to a lower 
level. It 18 obvious that, at very low temperatures, 
vory few oscillators are m an excited state, hence 
the absorption due to difference tones must decrease 
to tero as the temperature decreases to zero. 

It is also clear that absorption due to summation 
tones must be relatively insensitive to temperature, 
nnee at very low temperatures, where most osoillators 


23,3 


are in the ground state, wo can still have jumps from 
the ground state to excited states 

Hence the absorption on tho short wave-length side 
of the main vibration should be relatively insensitive, 
that on the long wave length side sensitive, to tem¬ 
perature The distinction is obviously of tho same 
kind ns between the Stokes and anti-Stokes lines in 
tho Raman effect* 

There is unfortunately no exi>erimetital data m tlie 
region between X, and XoV^, where one would oxjiect 
tho really intorestuig effeets , it is to be hopeil tliat 
experimenters will investigate this region os well as 
the other regions 

A more dotaiUxl troatmnnt of tho absorption in 
the infra-rod will bo given in a forthcoming papiei 
M Bi.aokman 

Mathematics Dejiartment, 

Royal College of ISeienco, 

•South Kensington, S W 7 
Dec 19 


' F MatosBl ami M Brix, / , 82, 303 , 1934 !• Matoaal and 

H Klniller, Z Vhyt, 88, 112 , 1034 
• II Alibi na and d Hirtz, Btrhn Aiz , 266 , 1912 
■M Born and M Blavkinan, / Akv>,8e, 661 1011 M lllnrkman, 
Z Phyt , 86, 421 , 1033 Sia alm> W Aaull, Fit* d li Hhvt , v, 10 , 

‘ A Smokal, NMum, 11, 873 , 1923 


Surface Tension of Urme during the Menstrual Cycle 
We have recently carneil out in this laboratory 
surface tension measurements in connexion with the 
excretion of cajnllary-activo substances in the urme 
of tho normal human female Over a periotl of 
twenty-eight days tho surface tension of the first 
mormng specimen each day was dotomimed, and the 
centrifugeil dojiOHit examined microscopically for 
blood corpuscles, so that tho onset of menstruation 
could bo ascertained as early as possible, A typical 
curve of the variation is shown in Fig 1, and fiom 
this tho following interesting observations can be 
mode 



Tho curve consists of four phases oorresjxinding in 
temporal relation to tho four divisions into which— 
on physiological evidence—tho human period can 
be divided, namely, rusting, constructive, destructive 
and repair stages. 

As regards the length and rhythm of cycle, it ap- 
pears that the measurement of surface tension possibly 
providee a new means of estimating these hitherto 
inaooeasible factors, f'or example, the curve showui 
is one of a cycle of length 26 days and of normal 
rhythm. 

At the loop A on tho diagram where one cycle ends 
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and the next commences, the surface tension attams 
a maximum value an<l capillary activity is at a 
mmimum This corresponds in tune to that period 
where, aci ording to recent physiological mvestiga- 
tions, ovulation [irobably occurs*. 

As regards the nature of the substances causing this 
variation of surface tension, wo can at present say 
nothuig definite It is known, however, that certain 
hormonic activities, such as oxiretion of prolan A 
near the mid2>oint of the eyrie", are of a periorhc 
nature, and it is, we think, legitimate to suggest 
that these causative substances are at least linked 
with the hormones lesiioiisibln for the menstrual 

Further work is being carried out on thcsie and 
kindred problems, a full account oi wliu li will be 
published shortly C K Skcovis 

r W PKaWYMAN 

Pathological Department, 

Kent and Sussex Hospital, 

Tunbridge Wells 
Doc 10 


formed per gm of the tissue). Prelimmary expesi- 
ments mdicato the possibility that prolonged meuba- 
tion of glucose with the liver tissue of the rat may 
also produce ascorbic acid 

It 18 necessary to state that, m the absence of 
biological tests, which are presenting sev oral technical 
diflioultios, this work mvolves the assumption that 
the substanie titrating with 2 6-dichlorophonol 
mdophenol consists solely of vitamm C 

II C Guha 
A R Ghosh 

Biochemical Laboratory, 

Bengal Chemical and 
Pharmaceutical Works, Ltd , 

Calcutta 
Jan. 14 

> Guha and Ghosh, Natuss, U4. , 1914 

• Oiiha and Oliosh, Currtxt Snmrf, S, 261 , 1934 


Alleged CBstrogenic Activity of the Male Sex 
Hormone 


' ‘‘I’lriodlo tiirtlUty and Sterility In Womin”, n Knaiia Vl«nna, 
1934 

• 11 Kurirok, I J Klrkmaii and M Creclman, Anirr J Obtt and 
ffya , Sept 1BJ4 

Biological Formation of Ascorbic Acid 
Wb have already reported' tliat the sjilocn, kidney 
and hvor tissues of the rat arc able to form signitieont 
amounts of ascorbic acid, as detormmeil titri- 
inotrieally, when incubated with mannose for three 
hours at pH 7-4 at 37“ The brain, hoart-rnusclo 
and leg muscle tissues of the rat have also been 
found to share this power, though to a loss extent 
It has been possible, further, to extract Hie mannose 
dehydrogonaso system from the spleen, kidney and 
liver tissues of the nit* A aimilai enzyme system has 
also been extriu'ted from germinating mung {Phaaeoliia 
murujo), which can convert mannose into ascorbic 
acid at pH S 8, but not at pH 7 4 Tins is jierhaps 
related to the acidity of the germinating mung. 

I The ability with which the isolattnl tissues convert 
mannose into ascorbic acid in vitro iliffers consider¬ 
ably according to the species, as will bo observed 
from the followmg table, which gives results obtained 
with liver tissue only 




Ancorblr Acid (main ) formed per at 
tluno niter incubntlnn with mnnm 
. S hour* nt pH 7 4 nt 37* 


Bpbhit 

Guinea pin (nomul) 
Oninea pig (•ourbatic) 


It Will be noticed that the liver tissues of the rat, 
rabbit and pigeon— siiecies known to bo independent 
of an external source of vitamin C—are able to form 
ascorbic acid from mannose, whereas tlio liver tissues 
of the guinea pig, both normal and scorbutic, and 
monkey, which are dependent on an outside supply 
of vitaimn C, are apparently unable to do bo 

It has generally been found that the other sugars 
studied, glucoso, fructose, galactose, rhamnose, 
xylose and arabmoso, are converted mto ascorbic 
acid by the tissues of none of those animals under 
onr conditions of experiment, with the exception that 
the liver tissue of the pigeon can convert glucose 
mto ascorbic acid (0'033 mgm. ascorbic acid bemg 


CoiiBEijVTioN of molocular structure ol the sex 
bormonos with that of the sterols and bile acids is 
now almost eomploto, and leads to the conclusion 
that the hormones arc biologicol degrailation products 
of cholesterol Adopting the working hypothesis 
that the male hormone (androsterono) is the iiti- 
modiate prcx'ursor of the female hormone (oostrono), 
a study of tho action of various tissue extracts on 
androsterone has been commenced in the hope of 
converting this hormone into oestrone by biochemical 
moans. The cestms test gives a very sensitive method 
of detecting any such conversion. 

Tho oestrogenic action of various testicular extracts' 
and male hormone extracts prepared from urine (lor 
oxamplo, hombrool) has led to tho suggestion that 
the male hormone has the same effect on tlie female 
genital tract as tho female hormone*. If this were 
true, then of course the biological test would be 
valueless as a means of detecting deliydrogonation of 
the androsterone molecule. However, it is certain 
that tho oestrogenic activity of male hormone pre¬ 
parations IS due to the presence of substances other 
than this hormone, for no oestrogenic activity could 
bo detected with pure crystallme androsterone pre¬ 
pared from cholesterol by the method of Ruzicka* 
Four injections of 0-25 mgm. of androsterone, 
dissolved in sesame oil, were made into each of fiwe 
ovariectomisod mico at 12-hour intervals Vagmal 
smears were oxatmned during 72 hours followmg tho 
last mjoctioii, and showed no sign of uestrus These 
mice were afterwards given four injections of 0-26 y 
of oestrone, and then showeil a full oostroua response 
Two other lastrated female mice received a total of 
10 mgm caMi of androsterone with completely 
negative results Post mortem examination of these 
two ammals showed no enlargement of the uterus or 
any other symptoms normally associated with the 
action of oestrogenic substances 

The androsterone used in those experiments was 
generously presented by C'lba, Ltd , at the request of 
Prof Kuzicka 

F. L. Wabrkn 

Research Institute, 

The Cancer Hospital (Free), 

London. 8.W 3 


' Bronhs and Blmonne^ (7 R. Sot BM , W, 41 , 1828 
• 8t Skowron and B Turyna, Pol <3ai Let., Nr. 18, 1834. 8t 
Bkowron, NaTcaa, Ut, 627 , 1934 
■Ruxlcka, Ooldtaerg, Mnyor, BtHnsgsr and Stohonberger, Helc. 
OMm Aeta, 17, 1386 , 1834 
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Mr. MalJock's Electrical Calculating Machine 

Readkrs of Natukb may be mterostod in some 
details from my own expononco of the electrical 
ualoulatmg machmo invented by Mr. K R M 
Mallock, constructed by the Cambrulgo Instrument 
Company, and rnentionod m the issue of January 12, 
p 63 

Through tho kindness of Mr Mallock and the 
hospitality of Mr O C Mason, of Cambridge, I was 
privileged for a fow days in October 1033 to soo tho 
machine at work Being a little sceptical, I had 
provided myself befoiehand with certam problems, 
for some of which I liivl solutions I first proposed 
the solution of six simultaneous equations (cooflhcients 
all to 3 docunals), knowing tho answers to bo 

0-806, - 0 415, 0 173, 0 337, - 0 126, 0 079 

Under Mr Mallock’s direction I sot up the co- 
efhcients on tho switchboard while lie comiocto<l the 
plugs First approximations wore quickly road off as 
0 8711, - 0 4040, 0 1866, 0 3493, - 0 1246, 0 0659 


Refinements gave m a few minutes the satisfactory 
results 

0-8060, - 0 4149, 0 1722, 0-3370, - 0 1258, 0 0794 
Much ol tho time was taken up by questions and 
explanations, but I note from my records tho total 
tune as “11 48 a.m to 12 26 p m , 6/10/33" This 
very short time could have been greatly reduw'd 
f)n other occasions I observed the miwhine pel 
foim, to my proposals, tho solution of algebraic 
equations, of characteristic equations of matrices 
(latent roots), tho evaluation of dotorminants and 
of quadratic forms in several variables in specified 
regions, and cognate problems It seems to me that 
in this reahu, which is one of wido physical and 
statistical application, the moebmo has reniaikable 
potentialities, and one hopes that its merits will gam 
it not merely the- publicity, but also tho oppoitiinity 
for practical service which it awaits. 

Mathematical Institute, A, C. Aitkkn- 

University, 
lidinbuigh 
Jan. 22 


Points from Fo 

The origin of tho light of tho aurora and of the 
night sky has boon much debated Prof .1 Kaplan 
states that he bos succoodod m obtaining in tho 
laboratory tho groon lino X6677, identical with that 
present both in tho aurora and tho light of the night 
sky This he lia,s done by moans of a rapidly inter¬ 
rupted electrical discharge through nitrogen gas 
containing 1 |jer cent oxygon The light emitted 
contained also other bands (Vegard-Kaplan system) 
which probably occur in tho night sky. 

Heavy and ordinary water differ m miny of their 
chemical projierties more than woiikl be expected 
from the extra weight ol the hydrogen atom present 
in the heavy variety Mr J U Bomal and Mi G 
Tamm ascribe those differences to the angular vibra¬ 
tion (libiation) of the molecules Having calculated 
the energy associated with such libratioii, they find 
that it accounts for differences in the specific heat, 
and heats of evaporation and fusion of H,0 and D,0, 
and also for the wave-length shift in the spectrum of 
hght scattered by water. 

By centrifuging tho cells of the root tips of tho 
bean, Dr H W. Beams and Mr. R L. Kmg note 
that various cell constituents arrange themselves in 
layers according to their specific gravity They 
submit diagrams showing, among other things, that 
the Golgi bodies (platelets colour^ black by osmium 
reagent) are m this way separated from tho mito¬ 
chondria (protoplasmic rods and granules), from 
which they cannot otherwise be readily distinguislied. 

Prom the density of several gaseous compounds of 
carbon (CO„ C,H„ OF,) compared with that of 
oxygen by means of a micro balance. Dr. W 
Oawood ooncludes that 12 01 is a more exact value 
for the atomic weight of carbon, which would indicate 
the presence of about 1 per cent of the **C isotope. 
The compressibilities of those gases, based upon the 
newly calculated atomic weight, agree with those 
experimentally determined For the atomic weights 
of nitrogen and fluonne, detennmed in the same way, 
the values U-006 and 18-995 are given. 


rcgoing Letters 

Dr Blackmail discusses in the light of tho quantum 
tlusiiy whether, in tho infra-red absorption spectium 
of crystals, one should ex|xjct cortam regions to bo 
insensitive to teinpemturv changes, os was oxpeii- 
mentally stated to bo tho case by Rubens and IlertA. 
Ho cont luiles that tho absoriition on tho short wav e- 
length side of the mam vibration should be loss 
sensitive than that on the long wave lengtli side 
anil appeals for fiirtlior ex]xirimontal work in this 
field. 

Moasrs C F. .Selous and P. W Pi-rryman give a 
graph allowing how tho surface tension of iiriiio variiw 
during tho monstiual cycle It has a maximum value 
at tho time when ovulation probably occurs and a 
inumniim during menstruation, duo possibly to tho 
proson<-o ol honnones such as jirolan A, the hormone 
stimulating tho growth of tho follicle containing the 

Dr B C Guha ami Mr A R Ghosh report that 
not only tho spleen, kidney and liver but also the 
brain and heart and leg muscle tissues of tho rat 
have apparently tho power of producing vitamin 0 
(ascorbic acid) from the sugar-like substance mannose 
They further find that the liver tissues of only 
those animals which are known to bo mdependont 
of outside supplies of vitamin C can bring about tho 
conversion of maiuiose into ascorbic acid They 
have hitherto relied upon a chemical metluMl of 
ostimatmg the quantity of vitamm G produced 

Male hormone (androsterone) prejiared from 
oliolesterol (a common wax-like substance present 
in wool-fat, blood, etc.) has no effect upon the female 
genital tract occordmg to Mr. F. L Warren. This 
shows that the results obtained by previous in¬ 
vestigators, who have reported that testicular ex 
tracts have the same effect on tho female genital 
tract as the female hormone, must be due to some 
other substance present in those extracts. Mr 
Warren suggests that the male hormone may be the 
immediate precursor of the female hormone and hopx-s 
to convert one mto tho other by biochemical means 
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Race and Constitutional Types. Studtos of liuman 
inorjihologicul (eonstitiitional) types have boon made 
in accordance with a variety of methods, depending 
for the most jiart on inspoct-on rather than measure¬ 
ment, with the object of dotonninmg the character 
and frequency of such tyjies within a given pojiiila- 
tion. It has been suggested, further, that tfie 
morphological tyjio correlates witli functional and 
jisychio typo to make a ‘bio-type’, and also with 
race Thus in a study of the population of Germany, 
it has been found that, ot Kretschmer's thro© types, 
tlio IcjitoHome corresiKiiids to the Nordic, the athletic 
to the Dinarie and the pyciiio to the Meiliteironean 
and the Aljunc An lulditional character would, 
therefore, appear to he afforded for ra< ml classifica¬ 
tion This method of analysis, however, hitherto 
has been applied only to Ktiroiieans With the view 
of dotennining its value to the anthropologist, it has 
now boon apjilied to natives of Indo Ghina and 
Madagascar by Dr 0 Machado da Sousa (L'Anthro- 
pologi-e, 44, No 5-6) It would ajipear that the 
classification based upon Ihirojiean material does not 
hold good when apjilied to other raies, the combina 
tion of characters of which the tjqnis aie composed 
being different, while of the methods omjiloyiHl two 
only, those of Viola and of Manoiirvrier, were found 
suitable It appears, however, that among the 
natives of Indo (Jliina there is no oorrospondciico m 
the types obtaintsl by the two methods As regards 
characters, among the Indo-Ghincsc, cranial form 
and morphological typo do not correspond , but, on 
the other hand, there is a certain relation botwi'en 
the type and the form of the face. Goneially, there 
would appear to be no correlation between racial 
typo and constitutional type, though it is possible 
in the two races under consideration to recognise 
two extreme types of individual morphology 

Problem of Immunity m Cancer. Dr M J A des 
I.igneriB has recently described researches carried out 
to investigate whotlier the serum of animals treated 
by injections of cancerous tissues acquire specific anti 
bodies to malignant cells (Put SotUh A/ne-an Inst 
Med Res , No. 34 “Studies on Cell (Jrowth (2) The 
Growth »n vitro of Normal Mouse Cells and of Mouse 
Cancer Cells (Carcinoma, Sarcoma) in Neutral and 
Immune Mixlia (Serum plasma)’’) Dr des Ligneris 
inooiilatod two sheep eight times each, at intervals 
of 8-10 days, with crushed mouse carcinoma 
(63 of the Imjierial Cancer Research Fund), and 
two similar sheep at the same times with crushed 
normal organs of healthy mice Fragments of 
normal mouse organs (spleen, lungs, liver and 
kidney), of mouse carcinoma 63, and of mouse 
sarcoma 37 were grown in tissue cultures, employing 
sera and jilasma obtained from normal rats, fowls, 
rabbits and sheep Upon those cultures was tested 
the action of sera and plasma from the moculated 
slieep. Of the results of these experiments Dr 
des Lignens says that they “clearly show that, in 
the senim of sheep treated with repeated mjections 
of mouse carcinoma tissue, the devolopmg antibodies 
have, for all practical purposes, none other than 
anti-species characters, it was not possible to 
detect in these sheep sera any kind of antibody 
capable of showing any specifically ‘anti-mahgnont’ 
oharactenatics’’ 


Early Dtvelopment of the Ferret W .T Hamilton 
describes (Trotis Ran. Soc. Edin , 25\ 278; 1934) 

the early development of the ferret, based on the 
examination of living and of fixetl material The egg 
is richly supplied with fat m the form of globules. 
At one polo of the egg is a cytoplasmic crescent, 
covering about one half of the egg, and here the fat 
globules are less densely present In life, the zona 
jiellucida apjiears as a homogenTOUs membrane, 
surrounding the penvitellino space in which the egg 
can rotate. The first cleavage produces two cells 
similar in afipearnnce but not equal in size, and their 
next division is not synchronous, hence a three-cell 
stage IB produced In the four coll stage the cells are 
usually arranged m the form of a cross, and one of 
the colls was found to bo smaller than the other 
three. At the sixteen coll stage one cell is centrally 
ploctxl; it has the same morjihologiuvl characters os 
the other cells and the fat is equally distributeil 
among the cells A little later a cavity - the hlastoi lol 
—arises as an intercellular space or by the fusion of 
intercellular spaces. Tlie blastocyst increases very 
rajiidly in size, the trophoblast Iwomes attenuated 
and the inner cell mass (jirodiicod by the division of 
the central <ell of the sixteen-cell stage) becomes 
lenticular and later forms the embryonic disc The 
central cell mass is attached at one jxiint to the 
trophoblast and the disappearance of tlie covering 
trophoblast takes place relatively early m the ferret 
Endodorm cclla ariso from the convex surface of the 
disc as a continuous layer , they are at first flattened 
but later, unilor the anterior part of the embryonic 
disc, they become columnar, forming the prochordal 
plate Fat is found in the embryonic ectoderm and 
in the trophoblast, but not in the endodcim cells 
The paper is illustrated by eighty photomicrographs. 

Insects and Spiders from East Greenland. In the 
Annala and Magazine of Natural History of December, 
Mr David Lack contnhutes a short account of some 
insects obtained by the Cambridge expedition to 
Scoresby Sound in lat. 70° N Most of the collection 
was mcMle around Hurry Inlet, a subsidiary fjord 
running north from Scorceby Sound, on August 1-16 
The list given by Mr Lack moludes all the orders of 
msects collected, exceptmg the Diptera which ar6 
not yet identified, and various specialists are re¬ 
sponsible for the names given. Of the eight species 
of Collembola recorded, four are new to Greenland 
one sjieoiea of Lopidoptera is new to science and one 
other species, together with a single species of 
Aphididie, have not been previously recorded from 
Greenland, Two other species of Lepidoptora, it 
may be added, are new to east Greenland, but were 
previously known from west Greenland All the other 
species listed were already known from oast Green¬ 
land. The present ooUeotion emphasises the poorness 
of the insect fauna of east as compared with west 
Greenland The lohnoumonids collected by the 
expedition form the subject of a separate paper by 
Mr. M A Roman, of Stockholm, m the same issue 
of the journal They are represented by eleven 
species, of which one, and the female of another 
species, ore new to science. A third paper by Mr. A. 
Randell Jackson deals witti the spiders, of which 
there are thirteen species. Among tliuse latter, five 
appear to have previously unreoorded from 
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Gceenleuid, including ono now species The gonerol 
conoluBion is that, so far as is at present known, the 
spider fauna of Greenland is mainly American, which 
may be contrasted witli tliat of Iceland, which is 
mainly European. 

Fossil Starfishes. The Proceeding* of the Royal 
Society of I’lctona, 46 (Now Senes), Part 2. May 
1934, contains two interesting papers on fossil star 
fishes “A liowor Cretaceous Brittle-star from 
Queensland” by Krodonck Chapman, and “The 
Palfoozoio Starfish of Victoria” by Robert B Withers 
and R A Koblo The brittle-star is a now spieies of 
Ophiaeanlha, O {Ophioglyphoida) fosteri, found on the 
fractureil f(K'o.s of a bore-core obtained at (flocvo, 
near Longroaoh, Queensland 'I’ho Asteroidoa are 
dealt with in the second paper There are now fiftoim 
roi-ngnisiiblo species known from Victoria, of which 
ton are now They are all from the Silurian, and are 
distributed over eight genera ; Hudaonasler, CaracUi- 
caster, PromopalfBaater and Petraster are restrictoil to 
the Ordovician in England and America , Uraste.reUa, 
Salleraater and Schu^ertia begui m the Ordovician, 
hut range into the Silurian PaVxatenna alone of the 
eight genera does not occur elsewhere lower than the 
Silurian As the authors state, “this would bihiio to 
indicate that astcrid distribution startod from a 
point in the Northc'm Hemisphere” 

Cytological Studies in Pears. Tn a recent paper 
(J Pomul and llort Set , 12, No 4, pp 321-326, 
Docoinhpr, 1034), Mr A A Moffett, of the John 
Innes Horticultural Institution, reports an mterestmg 
study of the cytology of thirty four varieties of pear 
Chromosome numbers of these \aricties have been 
determined Twenty-seven diploids, each with 34 
chromosomes, and seven triploids, with 61 chromo¬ 
somes, have been found 'I'ho tnploids are relatively 
mfertilo, and, apart from the variety Pitmoston 
Duchess, are not cultivatcxl extensively This is 
portly due to the unocjual reduction of the triploid 
at the formation of gametes , but the jiaper under 
review shows that there is a morkcxi diftorence m the 
vigour of the pollen Pollen from a diploid plant 
usually germinates readily, the greater number of 
varieties havmg a pollen germmation of more than 
60 per cent, while pollen from a triploid rarely attains 
more than 26 ])or cent genninution 

Temperature and Humidity near the Ground in India 
In a paper on micro-clunatology by L A Hamdas, 
which aiipeored in Current Science of May 1934, 
reforenco is made to some mterestmg facts ccuioeming 
the diurnal variation of the air temperature and the 
pressure of ocpieous vapour in the first few feet 
above tlie ground In toraporato latitudes, as 
18 well known, the surface turbulence set up by 
solar radiation durmg the day tends to die out 
completely on clear wmdiess nights, when the air 
bcxiomos stratified and the lowest temperature is l!o 
be found on the ground itself Judgmg from the re¬ 
sults obtained at Poona, this is not generally the 
case withm the tropics, even in winter, for the 
accumulated solar heat there is great enough to 
mamtain a layer of turbulence all through the night, 
although a very shallow one compared with the layer 
at its maximum development in the afternoon. An 
unexpected result was also obtamed m connexion 
with the pressure of aqueous vapiour, whioh showed 
a minimum close to the ground at night m the 
autunm, although m sunny weather evaporation 


from the ground tended to give a maximum near 
the ground, as was to be expected The explanation 
was apparent when measurements were made of the 
water content of samples of surface soil exposed under 
natural oonditions , it apiiears that the surface soil 
become sufficiently desiccated by evening m the 
autumn to become an absorber of water vapour at 
night, and that this was the cause of the night 
minimum close to the ground Tfie two phenomena 
together resulted in the layer of deposition of ilew 
beginning at some height between six and twelve 
uiches, and in an increase of the amount with height 
above the ground 

Isotopic Ratio of Oxygen and the Atomic Weight of 
Hydrogen. It has been pointeil out that in the para- 
graph appoaruig under the above heading in Natukk 
of December 22, p 977, tlio term “atormn weight of 
hydrogen” was used throughout instead of “the mass 
of the hydrogen isotope, H*” It may bo montionod 
that the research was undertaken to discover wheio 
the discrepancy between the chemical atomic weight 
of hydrogen (1 (K)777) and the mass of the hydrogen 
isotope, H‘ (1 00766, on the scale O — 16), lav The 
hydrogen useil for the best atomic weight detormma- 
tions has been obtaineil electrolytically, and contains 
a very small proportion of the heavy isotope, 
H’ (H* H* — 30,000 1) Its atomic weight should 
thoieforo approxiinntu closely to the mass of the 
hydrogen isotope. H* Tile re-deteriiiination of the 
isotopic ratio of oxygon gives the value 1 00763 for 
the moss of the isotojH', lt‘, which is nearer the 
chemical value 

Experiments with Positrons. In a paper contributed 
to the Gorman PhysKial and Mathematical Conference 
at Pynnont in September 1934 {Phys Z , 35, 999 , 
19.34), K Hupp dosiTihos a number of fundamental 
experiments with positrons An apparatus for the 
artificial production of positrons is descnlieJ 
Accoleratorl protons impinge on a layer of lithium 
within a hoinisplierical cup of aluminium foil. a-Rays 
emitted from the lithium strike the aluminium, and 
give rise to positrons The positrons obtaineil had 
velocities varying from 800 to 1,000 kilovolts. Tlie 
value of the ratio of the charge to the mass wos 
detormmeil by applying a magnetic ami an electric 
hold in the usual way, and was found to be idcntii al, 
within the limits of experimental error, with that 
for electrons An attempt was mode to detemiino 
the mass of the positron by studying the diffraction 
of positrons at aluminium and gold foils. Assuming 
that the positron, like the electron, is asaociaUsl with 
a wave-motion, it would be expected that the relation¬ 
ship X h/mo would hold, X being the wave length, 
in the mans, and v the velocity of the positron, and 
h Planck’s constant It was found, however, that 
no delmite diffraction occurrixl, hut there was a 
continuous scjittermg The absorption of positrons 
by aluminium, copper and gold foils was also in 
vestigated To a first approximation, the absorption 
IS proportional to the atomic weight of the absorbent. 
The production of X-rays by bombardment of onti- 
cathoiles by positrons was studied The X rays 
obtamed from all the substances mvestigatod (gold, 
copper, silver, graphite, rock-salt and galena) were 
monoohromatic, the wave-length being independent 
of the velocity of the positrons The X-rays from all 
the substances examined had the same absorption 
ooeffieient, which is thus a oharactenstio of positrons, 
and not of the substance used as the anticathode 
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Pittsburgh Meeting of the American Association 


ninoty-fifth moctiiiK of the Amencftn 

1 Asaociatiori for tlie Advaiicomoot of Soionco 
was liold at Pittsburgh on Docoinbor 27-January 2, 
and during tlie week niembcra of this and lissociated 
organisations numbering nearly four thousand par¬ 
ticipated there m a most successful senes of mootings 
Joined with the city as hosts woio tho Carnogio 
Institute of T(x hnology, tho University of Pittsburgh, 
the Pennsylvania Uolloge lor Woim n, Duquesuo 
University and tho Mellon Institute Dr Thomas 8 
Baker, president of the Carnegie Institute of Tech¬ 
nology , was chairman of tho local eommitteo 
and Dr Davonjiort Hooker, of the University of 
Pittsburgh, vice-chairman Ariangements for 
sessions were ailmirably jirovided in the group 
of academic and public buildings in the Sebenley 
Park centre 

Two jirovious meetings have boon held in Pitts¬ 
burgh, both of them marked by events of especial 
significaneo in the history of the Association Tlio 
first in June 10U2 was the last of the fifty one summer 
meetings , at it was adojitisl a new plan for mid¬ 
winter Uonvof ation Week moelmgs, bringing together 
a largo group of sciontifie organisations, tho first of 
which was held in Washington m the following 
Disiembor This plan, which lias bcsui followisl ever 
since, has served well to develop scientific work and 
influence in the country Tfio second I’lttsburgh 
mooting was held m December 1917 with a pro¬ 
gramme devoted to national preparedness and 
efft>ctive participation in tho War. It exorciaeil 
an important uifluonce on tho country at this 
crucial period 

Pittsburgh played a prominent part in early 
colonial history. Its strategic location and the 
immense value of the natural resources of the region 
gave support to the later initial entorjinses in manu¬ 
facturing Imos, and led to tho development of muimg 
and other iruliistnal activities on the immense scale 
that cliaroctonsea this region to-day Tho secrot of 
Its success has boon tho application of science to tho 
utilisation of natural resources. In consequence, it 
offers attractions to scientific organisations which 
were well utilised in planning and carrying out the 
programme of the meeting 

In all, forty-two afliliated societies met in con¬ 
junction with the Hftoon sections of tho Association. 
The programmes were replete with papers of stnkuig 
value, and attendance was larger than for several 
years past. A few of tho outstundmg features may 
be mentioned bnefly 

The evening general sessions were held in the 
Camogio Musio Hall On December 27, President 
Tliorndiko presided and responded to tho addresses 
of welcome from the city and the universities Tho 
address was given by Dr. William A White of the 
U.S Public Health Service on “Man, tho Groat 
Integrator” , it was illustrated by examplos from the 
field of psychiatry showing the reciprocal relation of 
the world within and the world without, it demon¬ 
strated how psychiatry, like general soionoe, has 
discarded many of the older traditional ways of 
thinking and os a result lias discovered a new world 
of thought and knowledge of great significance 
to the understanding of man and to culture in 
general. 

On December 28, Prof. E A. Hooton of Harvard 


delivered tho 8igma Xi address on "Homo aapuina, 
Wlionee and Whither" On December 29, Dr. 
diaries K Kottonng, director of General Motors 
Itosoareli, spoke on “Some Future Problems of 
Scionco and Engineering” On December 31 came 
the address of tho retirmg president of the Associa¬ 
tion, Dr. Henry Norris Bussell of Princeton, on “Tho 
Atinosphorea ol the Planets” [see p. 219] The 
Josiali Willaril Gibbs lecture was given by Prof. Albert 
Kinstem [see Nature, Jan. 10, p. Ill] 

Among sjiuciat atteiiioon lectures was one to mark 
the quarter contoiuiial of tho discovery of tho north 
polo It was given on Docenibor 27 by Prof Wm H. 
Hobbs of Micliigan on “The Career of Admiral 
Peary, tho Disfoveror of tho Noith Pole” Prof. H H 
Newman of Chicago dohvoroil an illustrated address 
on December 28 on “Twins Rearoil Apart and tho 
Nature Nurture Prohlom” On Docenibor 28 also, 
W K Chaplme of the U 8 Forest Service lectured 
on “Forestry fosters Now Approochos to Watershed 
Conservation”, ilostrihmg with sound lilms researches 
of the U S Forest Service dealing with stroam- 
flow and erosion probloins on forest and range lands 
Oil Docomber 29, Prof M H Liddell of Purdue spoke 
on “Tlio Acoustics of the Auditory Siiectrum”, and 
was assisted by Prof C T Knipp of Illinois, who 
demonstrated the Knipp singing tubes. On Deoombor 
30, Dr Phillips Thomas of the Research Department 
of Westmghouse, under the title “Rarahlings in 
Rosoaroh”, gave a remarkable demonstration of 
recent discoveries not previously jirosentod publicly. 

Tho American Society of Naturalists in its annual 
symposium dealt with “Cytogenetic Evolutionary 
Processes and Their Bearing on Evolution Theory”. 
Prof A F Shull of Michigan took as the subject of 
tho presidential address “Woismann and Haeckel; 
One Hundred Yours”. 

Tho Committee on the Place of Science in Educa¬ 
tion presented programmes of invited papers at two 
sessions, and had a largely attended lunchoon, after 
which Dr E L Thorndike, president of tho Associa¬ 
tion, spoke on “Psychology of Attitudos" 

Many symposia and joint sessions were arranged 
by various sections and aifiliated societies In one, 
the Ecological Society of America with tho Society 
of American Foresters mcUided an invitation paper 
by Dr R. Moclagan Gome on “The Work of the 
Forest Research Institute, Dohra Dun, India”, 
illustrated by fine moving pictures, A symposium 
on science and the Press was largely attended [see 
p. 239] 

Tho production of active immunity against 
poliomyelitis was reported in papers by Dr. Maurice 
Brodie of New York City and by John A Kolmer 
of Temple University, and a senes of mvited papers 
on Bulphur-oontaming oompounds in their relation 
to oanoer, arthritis, muscular dystrophy and oystm- 
uria were presented m two especially important 
symposia in the Section of Medical Sciences. 

The twelfth annual Amenoan Association prize 
of one thousand dollars was unanimously awarded 
by the committee to Dr. Vem O. Knudson of the 
University of California at Los Angeles, for his paper 
entitled “The Absorption of Sound in Gases". Dr. 
Knudson has cleverly adapted methods employed 
in acoustics to the import^t domain of molecular 
interactions Above a frequency of 4,000 cycles per 
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soootod the attenuation due to the absorption of 
sound in oxygen is so rapid that it decreases to a 
millionth of its initial mtunaity m travelling a distance 
of 60 m In an atmosphere of oxygon the consonants 
of high frequency in sfieech sounds could scarcely 
bo heard across an ordinary street The absorption 
of sound m a room at high frequencies is more 
mfluenced by the liuinulity and temperature of the 
air than by the absorbing boundaries ol the room 
or the audience The ‘acoustic transfiaroncy’ of 
the air at any temperature and humidity can be 
calculated A now technique is furnished for 
investigating not only the nature of molecular 
collisions but also the nature of the molecular forces 
involved 

The only foreign delegates present at the mooting 
were the roprosontatives of the South African 
Association for the Advancement of Science and the 
Royal Society of South Africa; they wore Prof 
H B h’antham and Mrs Kantham (Dr. AiuiioPortei), 
of MctiUl University, Montreal 

The new Committ'OO on Organisation recommended 
that the Ooiiiicil promote the establishment of local 
branches, ns long since provided for m the constitu¬ 
tion It was voted to encourage the formation of 
such branches under the direction of the general 
secretary On application of a group of seventy- 
hve persons such a branch was established at 
Lancaster, Pa, and steps taken to assist in the 
organisation of other places. 

By the courtesy of the Mellon Institute, the annual 
science exhibition occupied an entire floor of the 
splendid new building of the Institute The exliibits 
of the National Bureau of Standards on deuterium 
and its coiiqxiurids from twonty-livo co-operatuig 
laboratories, the Bartol Rosean-h Foundation exhibit 
of cosmic ray apparatus, and the Columbia University 
demonstration of the production of artificial radio¬ 
active substances stood out among a long series of 
unusual research exliibits for their truly remarkable 
chariu'ter 

The addresses of the retirmg vice presidents, given 
at various times, included the followmg. Mathe¬ 
matics. Prof Charles N Moore of the University of 
Cincinnati, on “Mathematics and Science” ; Physics, 
Dr. Clinton ,1 Davisson of the Beil Telephone 
Ijaboratorioa, New York City, on “Electron Optics” ; 
Chemistry, Prof. Arthur B Lamb of Harvard 
University, on “Crystallogenetio Adsorbents” ; 
Astronomy, Dr Vesto M Shpher of Ijowell Observa¬ 
tory, Flagstaff, Ariz , on “The Atmosphere of the 
Planets as Inferred from Their Spectra” ; Geology 
and Geography, Dr. Rollm T. Chamborlm of the 
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University of Chicago, on “Certam Aspects of Geologic 
ClasBiflcations and Correlations , Zoology, Dr. George 
L. Streeter of the Carnegie institution, Baltimore, 
Md , on “The Education of an Anatomist” ; Botany, 
Dr Karl M Wiogand ol Cornell University, on “A 
Taxonomist’s Experience with Hybrids in the Wild” , 
Anthropology, Dr. T. Wingate Twld of Western 
Reserve University, on “Anthropology and Giowth” , 
Psychology, Dr Walter R Miles of Yale University, 
on “Training, Practice and Mental Longevity” , 
Education, Prof Walter F Dearborn of Ifarvard 
University, on “Tfio Mental and Physical Growth 
of Public School Children” , Bocuil and Economic 
Sciences, Prof Wesley C. Mitchell of Columbia 
University, on “The Social .Sciences and National 
Planning”, Engineering, Dr Charles F Kettormg 
of the General Motors Corjioration, Detroit, Mich., 
on “Some Future Problems of Scieni e and Enginoer- 
mg” , Medical Sciences, Dr Cyrus C Sturgis of the 
University of Michigan, on “Review of Some of the 
More Recent Advances in the Study of Blood 
Diseases”, AgrtcuUure, Dr Allxirt R Mann of 
Cornell Umversity, on “Tho Agricultural Signihtanco 
of State and National Plaiming” 

Tho following officers were among those elected 
for tho year 1030 President, Prof Karl T Compton 
of Massac husetts Institute of Technology , General 
Secretary, Prof Otis W Caldwell of Teachers College, 
Columbia University , Vice Presidents of the Sections 
Prof T H Hildebrandt of the University of Michigan 
(Mathematics), Dr John T Tate of tho University 
of Minnesota (Physics), Prof Moses Gomberg of tho 
University of Michigan (Chemistry) , Dr H. R. 
Morgan of the U S Naval Observatory (Astronomy); 
Prof Walter K McCourt of Waslirngton University 
(Ocxilogy and Geography), Dr Osc.ar Riddle of the 
Station for Experimental Evolution, Cold Spring 
Harbor, N.Y. (Zoological Sciences), Prof E. W. 
Smnott of Columbia University (Botanical Sciences) , 
N C Nelson of tho American Museum of Natural 
History, Now York City (Anthropology) , Joseph 
Peterson of George Poabinly College for Teachers, 
Nashville (Psychology) , Shelby Harrison of Russell 
Sage Foundation, New York City (Social and 
Economic Sciences) , Dr George Sarton of Hai vard 
University Library (Historical and Philological 
Sciences) ; H N Davis of Stevens Institute of 
Technology, Hoboken, N J (Engineering) . Stanhope 
Bayne-Jones of Yale University Meihcal School 
(Medical Sciences), H K Hayes of the University 
of Minnesota (Agriculture) ; Prof F. B Knight of 
tho University of Iowa (Kdiieation) 


Saence and the Newspaper 

O NE of tho leailing features of the recent meetmg 
of tho Amenoan Association for the Advance¬ 
ment of Science held at Pittsburgh, Pennsylvama, 
was a symposium on tho relation between seionco 
the Press. Although withm the past decade 
Press reports of scientific work have become far more 
rotisfactory than formerly, and distrustfulness of the 
Pr^ on tho part of scientific men has been greatly 
rMu^, certam difficulties still exist Tho object 
^ the symposium was to brmg these difficulties 
frankly into the open, in the hope that recognition 
and subsequent discussion might lead to their 
eventutd removal. 


Press in the United States 

The speakers at this symposium wore Dr 
Karl T. Compton, president of the Massachusetts 
Institute of Technology, who is presiden* elect of tho 
American Association; Mr David Dietz, science 
editor of the Senpps-Howard Newspapers, and 
president of the National Association of Science 
Writers, Cleveland, Ohio : Mr. Robert D Potter, 
Science Service, Washington, District of Columbia, 
speakmg for tho director, Mr. Watson Davis ; Dr. 
Edward R. Weidlein, director of the Mellon Institute 
for Industrial Research, Pittsburgh, Pennsvlvania ; 
Mr. William L. Laurence, science news editor, the New 
York Times, New York ; Dr. Benjamm C. Gruenberg, 
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American AHsociation for Adult Education, Now 
York j Mr Uobmd Behan Lai, science editor, 
Uoarst Newspapers, New York, Mr Thomas 
B. Henry, staff corresixmdont, the WoLshington Star, 
Washington , and Mr Howard W Blakealeo, science 
oditoi, the Associated Press, New York It is 
expected that the oontpibutions of those writers and 
others will be pubhshed in a forthoommg number 
of Scienct 

It was gratifying to note the interest taken m 
this symposium by the members of tlie Association, 
and to observe the eo-oporativo sjiirit—indeed, the 
cordial relatioiisliip—that now exists between the 
scientific men and the representatives of the Press 
For it is only within tlie jiast few years that scieiue 
and the Press have eorno really to understand and 
to appreciate each other 

Tlie present system of reporting science in the 
Press of the United States may bo said to have had 
its im option m 1921 In that year, the late Mr 
Edward Wilhs Scripps ostabhshoil the organisation 
known as ‘IScienoo Service’, whicli had as its object 
making “the greatest use of the press in the way 
of disseminating the knowledge which is the result 
of painstaking research i arnod on by a few hundreil, 
or at least a few thousand, well trained men with 
groat mental capacity ’’ In the same year the 
Scripps-Howard newspajicrs appointed Mr David 
Dietz as siionoe editor, and Mr Alva Johnston was 
selected to write the articles on ueionoe for the New 
York Ttme^ 

The Boston meeting of the Association in 1922 
was reported to the Press bv' Science Service, Mr 
Dietz and Mr Johnston For his work in rejiorting 
this mi'cting Mr Johnston was awardoil the Ihilitzcr 
prize of one thousand dollars for “the best job of 
rejiorting done during tho yeai ’* I'lio award naturally 
attracted attention to scionco writing, and withm 
tho next few years several other nowspajiers, among 
them tho Wa-ehxngUyi}, Star, tho New York Ilcraltl- 
Tribune and the Detroit News, designated young 
men of outstanding ability os scientific wnters for 
them 

In 1927 tho Associatod Press, a co operative Press 
association furnishing news to about 1,300 news- 
jiapers, appointed two of its ablest young men as 
science editors, whoso duty it was to write science 
exoluRivcly for tho member newspapers In selecting 
the men for these positions, Mr Kent Cooper, tho 
general mamiger, adopted the principle that tho best 
results III writing science for the Press are to bo 
obtamed by men wlio arc, primarily, tramodjoiimahsts 
of exceptional ability This principle has proved to 
be sound, and has lioen generally followed by the 
Press m tho ITnitod States 

In Apnl 1934 there was organisi-d tho National 
Association of Scionco Writers, with the membership 
limited to staff members of newsjiapcrs and press 
associations who devote their major efforts to science 
The purpose of this Association is “to foster tho 
dissommation of accurate scientific knowledge by 
the press of the Nation, in cooperation with scientific 
organisations and individual scientists” Tlie charter 
members wore twelve m number, representing the 
Associated Press (2), Hoience Service (2), tho Soripps- 
Howard NowspajicrB, the Philadelphia Inquirer, the 
Washington Star, tho New York Times (2), tho Hearst 
Newspapers, the Neiw York Herald-Tribune apd the 
Detroit News. One honorary member was elected. 
Mr David Dietz, science editor of tho Sonpps* 
Howard Newspapers, who is a fellow of the Royal 


Astronomical Society and has attended and reported 
meetings of the British Association, was elected 
president. 

Tho growth of interest m science on the part of 
the Press of tho United States is well shown by the 
fact that at tho recent Pittsburgh meeting of the 
Association there wore sixUx'ii science writers from 
other cities, ten of them members of the National 
Association of Science Writers At the mooting in 
Boston in the preceding y'oar there wore ten from 
other cities At tho Boston meeting ui 1922 there 
had been only four 

Appreciation of the excellent work the science 
wnters oonnecteil with tho daily Press are doing is 
being shown in many different ways As examjiles 
it may bo rnoiitiomxl that during the past year tho 
< ommencement oration at the Massachusetts Institute 
of Technology, at Cambridge, Massacliusetts, was 
delivered by Mr Howard W. Blakesloo, science 
editor of the Associated Press, and the commence¬ 
ment oration at the Camogie Institute of Technology, 
at Pittsburgh. Ponnsylvania, was given by Mr 
Waldomar Kaom|)ffort, science editor of tho New 
York Times Also, Mr. Thomas R Henry, science 
writer for the Washington Star, was elected a member 
of the Washington Academy of Sciences os an 
appreciation of his work, and shortly thereafter 
addressed tho Academy on tho relation between 
science and the nowspajiers 

In the United States, the newspapers hove now 
hocomo an important element in tlie scientific com¬ 
plex of tlio country Tlicy are by far tho most 
imjiortant intemietliary between those who are 
engaged in scientific work and tho public at large. 
As such, they are tho most important fat tor, so far 
as science is concerned, in what is oomnioiily called 
adult education It is a plea-suro to be able to state 
that they ajiprociate thoir responsibilities and are 
doing everything m thoir power, at no small expense 
to tliemsolv'es, for the common good 


University and Educational Intelligence 

Birmikuham —^The Huxley Lecture is to be 
delivered on March 14 at 5 30 p m m the medical 
theatre by Sir Thomas Lewis, who has chosen for 
his subject “Clinical Science within the University”. 

Oambridub —^Prof Othenio Abel, recently ap- 
jximted professor of geology and paleeontology in the 
University of Gfittingen, will give three lectures on 
palsBobiology and evolution in the Department of 
Zoology at 6 p m on February 11, 13 and 16. 

The Faculty Board of Archaeology and Anthro¬ 
pology has appointed T T Paterson, of Trinity 
College, and J R B Stewart, of Trinity Hall, to 
Anthony Wdkin studentships. 

London —^Tlie County Borough Council of Croydon 
18 making a grant of £10,000, jiayablo over ten years, 
towards tho erection of new buildings in Bloomsbury, 
and the Westminster Bank has granted £600 for the 
seune purpose 

Oxford.—T he scientific work of early members 
of Oriel College was the subject of a public lecture 
by Dr. Gunther on February 2. The benefactions 
to the hbrary and list of graduates show that medical 
studies flourished there at the end of the sixteenth 
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oenViry, when Thomas Coghan wrote his “Haven 
of Health”, for tho welfare of students living in 
Oxford. Special mention was made of tho work of 
Hanot the mathematician, of Merrott and Dyor 
among botanists, and fuially of (lilbert White 
and of those Tractanans who attended soientifae 
lectures 

At a meetmg of Congregation to ho held on February 
12, details of tho ostablislimunt of a museum of tho 
history of science will bo presenttxi It is suggested 
that the museum shall consist of the oollectioa of 
BCiontiho instruments and books jirosenteil to tho 
University by the late Mr I.ewia Kvans in 1924, 
any ailditions made to tho collection since 1924, 
and any further additions of objects and hiKiks 
illustrating the history of science, with special 
reference to sciontilio work in Oxford, os may he 
accepted or acquired by tho University after tho 
passing of the statute A committee, consistuig of 
tho Vice-Chancellor, tho proctors, and six others, 
would be appointed Tho duties of the committee 
would be to appouit a curator of tho museum, to 
accept or otherwise acquire, outright or on loan, 
objects and books illustrating tho history of seieni e, 
and to formulate rules for tho governing of the 
museum, 


Science News a Century Ago 
The Royal Geographical Society 
At a mootmg of the Royal Geograjihioal Society 
held on February 9, 1836, an extraot was reail from 
the private journal kept by Mr. Oldheld, late surgeon 
with Mr. Lander, detailmg the oircumatances which 
attended the attempt m^e by the expedition to 
ascend the Tshadda (Benue), the groat eastern con¬ 
fluent of the Quorra (Niger). From these it appoareil 
that the chief diflloulty arose from the alann, and 
consequent hostility, of the natives, which made it 
impossible to obtain supplies of provisions. Other¬ 
wise the stream, though rapid, running at tho rate 
of knots, was easily ascended by tho steamer, 
and though navigation of the river was nneertam, 
the bod of the river bemg thickly set with small 
islands and shoals, it was not difHcult, and appeared 
even clearer where the expedition stopped than lower 
down The utmost extent reached was 110 miles 

Chesney’s Expediuon to the Euphrates 
A century ago both the British and Indian Oovem- 
ments were taking steps to further tho jiroject of 
shortenmg the passage to India by moans of steam 
navigation. In connexion with this, Col. Francis 
Rawdon Chesney (178&-1872) was entrusted with 
the task of exploring tho route via the Euphrates. 
For this exp^ition, Laird’s of Birkenhead con¬ 
structed two small iron steamers, the Euphrates, 
106 ft. long, 60 h.p., and the Tigris, 88 ft. long,' 
20 h.p., which were to be conveyed to Syna and 
transported in sections across the desert to the 
hanks of tho Euphrates. When ready, tho steamers 
were stowed aboard the sailing vessel Oeorge Canning, 
which left Liverpool on February 11, 1836, with 
some of the members of the expedition Wntmg of 
this event, the Athenaeum said that it was intended 
that tile Oeorge Canning should call at Cork, from 
^ich place ^e was to be escorted to the River 
Orontes by H.M. Steam Vessel Alban. Some work¬ 
men from Laird's aooompanied the expedition, which 


included also soma aitillorymon who had boon ui- 
stiiicted III iron working 

While the mam object of the expedition was to 
survey tho Euphrates as far os tho Persian Uulf, 
attention was not to lx> entirely conhiitHl to steam 
communication, for it would provide oiiportunity, 
said tho Athenaeum, “to make tho necessary exam- 
uiations of that celebrated jiart of tho world, wliere 
the first human formations may be looked lor with 
confidence” The expedition mot with many dilH- 
ciiltios and it was not until March 10, 1836, that the 
steamers began the descent of the river On the 
passage down, the Tigris, with all her journals ainl 
surveys, was lost, and Chesney was nearly drowned 
Ho, however, continued the voyage in tho Euphrates 
anci on .lime 19, 1830, reached tho Indian Ocean 
His account of tho expedition was publislioil in 
1850 

Matthias Baldwin's Locomotives 
No one m America contributed more to the im¬ 
provement of tho looemotivo than Matthias Baldwm 
(1795-1806), who in 18,35 transferred his works from 
Minor Street, Phila<loli>hia, to Broad Street The 
Frankim Institute was much interested m his work 
and on February 12, 1836, tho committee on soiciu-o 
and the arts of the Institute submitted a report on 
tho locomotives ho was thou building, in which it 
found “niimorous improvements affecting nearlj 
every part of tho inaohmo”. The rejiort mode special 
mention of his imjirovements m the valves, the feed 
liurajis, tho reversing gear and tho axles and wheels 
Mr. Baldwin, it was stated, “has completeil several 
onguies, one of them may be soon m ojxiratioii on 
tho Philadelphia and Trenton Rail-road, and four 
on tho state road to ('oliimbia; all of which, as 
well 08 one m use at Charleston, South Carolina, 
have given entire satisfaction by their performame 
The Committee are inform^ that some of these 
improvements have boon seouroil to their inventor 
by patents , anil that he richly daserves to reap tho 
benefit of them, will be admitted by any one who is 
aware of the extensive use and increasmg demand 
for these costly structures ” 

Lycll snd the Geological Society 

At the anniversary meeting of tho Geological 
Society hold early in February 1836, the Wollaston 
Modal was awardeil to Gideon Mantell (1790-1862), 
tho Lewes surgeon who bod made a close study of the 
chalk formations m Sussex. The meetmg was followed 
by a dinner, of which Lycll, the president of the 
Society, wrote to Mantell: “The dmner went off 
famously, more than a hundred present. After the 
toasts had been given of the King, Royal Family, 
Geological Society, late president and president, I 
gave you I send you a copy of my speech almost 
word for word as delivered. . . I assure you I had 
the feeling of the meeting with me, and in some 
respects it produced a better effect than if you had 
been there It was by far the longest toast given, 
but I am sure they wore not tired. Lord Lansdowne, 
who was on my left hand, asked all about you. I 
got him to give Oxford and Buokland. Fitton gave 
Cambridge, followed by Sedgwick; Sedgwick the 
Royal Society, answer^ by Lubbock , Buokland 
the Llnnesji; I the Astronomical, answereil by 
BaiJy; Qreenough tho Geographical, answered by 
Murohison. We then drank Bumee who made a 
good speech ” 
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Societies and Academies 

London 

Royal Soaety, January 31 R T Uild and A S 
Pahkes • HypophyBeotomy of birds (6) PlumaKo 
changes in liypophysoctoniised FowIb Hypophy- 
soctomy of the Brown Ijeghom cock roBults m the 
loss of most or all of tlic black jngmont from the 
feathers of the undcr-nock, bieast and legs The 
later growing foathers, particularly, are usually 
devoid of black and may be extensively fringed Tho 
new plumage over the rest of the body is characterised 
by loss of black pigment and mcroaso of frmgmg 
due to liwk of baibules These changes are so sunilar 
to tlioso which follow thyroidectomy that they may 
reasonably bo supposeil to bo due to thjToid de¬ 
ficiency, which IS well known to follow hypophy- 
sectomy in mammals (0) Kfloct of replacement 
therajiy on the gonads, accessory organs and secondary 
sexual characters of hypophysectoinisod fowls Fowls 
injected with ox anterior lobo extract for 4-0 days 
alter hyjjophysectoniy all showed a temporary m- 
creosa in the size of tho comb and, m tho male, the 
atrophy of tho testes was slightly retarded Pro¬ 
longed injection after operation, however, failed to 
avert (o) tho comb shrinkage, (f>) the testes atrophVt 
or (c) the {ilumage changes, which follow hypophy- 
soctomy Attemiits to restore tho atrophied gonads 
and combs of hypophysectomised birds by mjections 
of anterior lobe and urme of pregnancy extracts 
wore comparatively unsuccessful II Mum Evans . 
The bram of Qadus with special reference to the 
medulla oblongata and its variations according to 
tho feeding habits of different Giulidte (1 and 2) 
Tho divergence of opmion of tho signific^vnce of tho 
various lobes m Uadun has necessitated a detailed 
microscopic examination of serial sections of the 
medulla of tho whiting , tho result of which is to 
confirm the views of Uoronowitsch and others, and 
to dispute the conclusions of C J Hemck Tho 
facial lobes described by the former writers are hold 
to bo true facial lobtw, comparable to tho smgle 
facial lobe of the roaoh, as a type of oyprmoid brain, 
which IS the result of tho fusion of two facial elomonts 
Different species of gadoids con be classified occorduig 
to their diet, and both diet and dentition are reflected 
m the pattern of the medulla oblongata. At one 
extreme is the Iiaddock, feeding on Crustacea and 
muUusca, with a large facial lobe and a small somatic 
sensory lobe, and at the other end species like tho 
ling and tho pollack, feeding almost entirely on fish, 
with a small facial lobe and a very large somatic 
sensory lobe In between there is a gradual transition 
both in types of medulla and in feeding habits, €ts 
wo pass from the haddock to the coil, whitmg, ling, 
pollack and hake H W Fiaibky and H E. HARDma: 
A humoral control of the secretion of Brunner’s 
glands. The secretion of Bninnor’s glands of the cat 
occurs independently of extrmsic innervation. The 
glands are activated after the taking of food by a 
blood-borne stimulus—a hormone or secretagogue. 

Paris 

Academy of Saences, December 20 (C R., 199, 1637- 
1894) • Louis M]6dard Tho Ramon effect of binary 
mixtures of sulphuric and nitnc acids A line with 
frequency about 1,400 vm.-‘, very intense even with 
very low concentrations of sulphuric acid (0-006 per 
oent), 18 described. This is called the sulphonitrio 
(• Continued from p, 190 ) 


Ime. Letort • Tlie kinetics and energy of activation 
of tho thermal decomposition of the vapour of 
acetaldehyde Raymond Charonnat • Researches 
on tho reaction of J H do Boer. Study of the alizarm- 
zirconyl complex and its reaction with fiuorides m 
acid solutions Georoes DENioks : The micro- 
ostimation of caffeine by colorimetry. A modifica¬ 
tion of AVeidel’s reaction givmg quantitative results 
M Tutenkau and Mllb B Tchoubar The vmyho 
and hydrobenzoinic dehydration of tho a-cyclane- 
glycols Tho extension of the hydrobenzoinic trans¬ 
position to tho cyclone senes. M i.i.k S CaiuiArb • 
Study of the dehydration of tho fibrous parasepiolito 
of Madagascar Jacques dk Lapparent Bochmite 
and diosporo in the Ayrshire fireclays. Maurice 
Dueyfuss : Methods for tho separation of the clay 
fraction of tho sedimentary rocks The colloid^ 
suspension of the clay is stabilised by tho addition 
of soap, gum arabio, or preferably gelatine, and the 
stabilising substance removed by appropriate treat¬ 
ment Paul Lemoine, Ren6 Humery and Robert 
SoYEH • The discovery of the Weald under the Pans 
region Edmond Dartevelle and Daniel Schnbe- 
OANS The fossihferous deposit of Futa (French 
Equatorial Africa) and the Quaternary of the coast 
rone of the Congo This deposit must be attributed 
to the Pleistocene One of the species, Paehymelama 
aurua, characterises tho Quaternary deposits of 
Senegal, Guinea and tho Ivory Coast Robert 
Laffitte Tho Eocene in the eastern Aiir^s LioN 
Morbt and Daniel Sohnbbgans • The problem of 
tho Lraestono Flysch of the mountain of Autapie 
near Colmars (Basse-Alpes), Marcel Thoral : Tho 
ago of tho Archwocyathus limestones of the Montagne 
Noire (IMrault, Tam and Aveyron) Adolphe 
Lepape • The origin of the helium of natural gases. 
Tho locsJisation of the richest natural gas deposits 
in the old lake deposits Analyses of gases from 
various sources are calculated to show the proportion 
of hehum in the ‘nitrogen’, and this figure serves as 
the most useful basis for discussion of the analyses 
Camille DauzAre and Joseph Bought : The cause 
of the variations of tho [electnoal] conductivity of 
tho air m grottos Tho variations depend on the 
direction and velocity of the air currents in the cave. 
B Faillettaz : A new method of recording atmo¬ 
spherics for the prediction of storms. FrAdArio 
Roman and Marcel Solionao : The discovery of a 
layer of Pontian mammals at Douana (northern 
Tunis). Henri Humbert and Pierre Choiix ^ 
Alhiaudiopete fiherenentie, a new Didereaceco of 
Madagascar Emile Michel-Duband : Metabolism 
of tho phosphorus in the leaves of the mistletoe 
William Schopfer The synthesis of a growth 
factor by a micro-organism Raymond Hamet : The 
production of an isomer of oorynanthine by the 
methyl esterification of its pr^uct of alkahne 
saponification. Auguste Chevalier : The mioro- 
bioolimates of the Capo Verde Islands and the 
adaptations of the vegetation. Paul Becqubbel ' 
The longevity of macrobiotic seeds Raymond 
Hovasse : The existence of a parabasal apparatus 
m the fiagellated cells of swinimmg larvae of the 
sea-urchm Paraoentrotue lividue, R. Morioard 
Tho existence of relations between the gametotrope 
mitosme, the modifications of the radial vacuome 
and the start of the precessive reduction mitosis of 
ovulation and of the formation of the yellow bodj 
in the rabbit. Jean Boy : Experiments of crossing 
and artifioial fertilisation realised m Bryooamptu* 
pygmmu. Jaoques Benoit ; Sexual activation 
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produced by artificial lighting m the duck during the 
resting period of the sex organs Ettrnnk Wonyv 
The experimental production and determmism of an 
unknown monstrosity, the anterior symely Albert 
Gokis and Henri Canal . The essence and hetenisido 
of Primula acaulta. Mme Andr^ie Roche and Jlan 
Roche • The osmotic pressure and molecular weight 
of the hicmorythrme of the siponclo Philippe 
Lassbub and Marc Benoit Observations cm the 
Gram stain. J R^ionier and Mlle S Lamhin 
Study of a case of microbial antagonism (B PoU 
Staphylococcua aureus) Vrro Volterba . Matlie 
matical discussion of the preceding note Hectoh 
Diacono ■ The reversibility of certain motallo 
protein procipitatas by the action of sodium thio¬ 
sulphate The serological behaviour of the complex 
arising from hapmolytic sera and syphilitic sera L 
Delheum and H Fischooi.d • d’Arsemval curicnts 
dimmish neuromuscular excitability Y ManohAl- 
ian . SyphUitic umbilical hiemorrhage and lic'- 
ponomos 

Geneva 

Sexaety of Physics and Natural History, Doci'tnbcr 6 
Jean and L Deshusses tiomo special msects 
injurious to crops in French Switzerland M Gvsin • 
The metamorphio tiHites of Kundolungu and of 
llaubo-Liihra (Belgian Congo) In the region of 
Haute-Lufira, the conglomerate of tho base of tho 
Kundolungu (tillito), mstoad of being purely dotritic, 
shows an abnormal strongly crystalline facies It 
contains largo crystals of glaiicophane-hornhlendcs, 
of garnet and of dipyre, as well as numerous thin 
plates of biotito Tho pebbles of the conglomerate 
are laminated and entirely rocrystallised Tho author 
attnbutos this metamorphism of tho tillites to tho 
perunagmatio actions of the neighbouring diabases, 
conjugated with the raotamorphiam of dislocation of 
tho Luhlian orogencisis. 

Decombor 20. M Gysin Origin of the chlontic 
rocks of the Haute-Lufira (Belgian Congo) In the 
Haute-Lufira (Belgian Congo) basin, the sediments 
of the Kundekmgu form a senes of parallel folds, 
oriented W N W-E 8 E. These folds are markcxl 
nut by dislocation zones containing tectonic breccia, 
crushed rocks impregnated with quartz and oligist, 
oViloritic rocks and diabases. The author deecnbos 
tho raineralogical constitution of tho chlontic rocks, 
which are prmcipally formed of a pale green chlorite, 
colourless m thm section, presenting the characters 
of louohtenbergite. The formation of tho chlorite 
appears to be due to tho action of mineralised solution 
on the cnished dolomites, more or loss metamorphosed 
by the diabases. E. Joxtkowsky and J Buftlk . 
Observations on tho salts dissolved in tho surface 
waters and the phreatic waters of the Canton of 
Geneva. The authors give some mdicRtions on the 
relations existmg between the water of the Arvo and 
the underlymg phreatic sheet. They quote some, 
figuras for dissolved salts which appear to prove that 
the river does not dissolve material picked up from 
the bed and earned along, at least for a distance 
of 26 km. Wbiolb and Saini • The stnicture of 
ammonium bromide at a low temperature. Tlie 
study of ammonium bromide by means of the X-rays 
(powder method, with high diepersion) has shown that 
below — 39® C. this salt is no longer cubic; it becomes 
tetragonal. Weious and Ltjthi • The dispersion of 
butyl alcohol for 9 cm. waves. P. Balavoinb ; Tho 
Pr®*®*** hygienic state of the waters of rural springs 
of Genevan territory. 


Leningrad 

Academy of Sciences (C B , 4, Nos. 1-2) S Bern¬ 
stein : Trigonometric interpolation by tho method 
of least squares P. Novikov • A generalisation of 
the second prmciple of separability S IjEitmann 
and S UcuoniN • The comlnnod dispersion and tho 
association of molecules I (luvosTiKov Fluori^- 
conco of solutions of platinum ej'amdes G Ri'mer 
Contribution to tho wave theory of tho neutron 
S Artsybashev and U Parfianovich Penetra¬ 
tion of coppi'r into rock salt by electrolysis Tho 
rate of iliffuKion of copjier ions into rock salt at 
diflori'iit tomperatnroB follows tho exponential law. 
A Levashov Problem of relativisation of tho 
classical irifs-hanics (1) G Uimmelmann and M 
Neumann Spark ignition of a mixture of methane 
and oxygon A Kuduevatov . Analysis of calcium 
fliiondo W Kabalhnik and M Katznelson 
Aniidation m the alkaloid senes by moans of sodium 
and potassintn amidoe (2) Tho a- and a'-amuioana- 
hasmes F Bbrezov.skaja, M Kooon and E 
Moskalenbkaja Combinfsl a<-tion of ultra-violet 
radiation and of platmnin on tho Iransformntion of 
fiiniaric and the maloic acids and of their salts 
P Lazarev, A Gambukc’eva, S Abrikosov and 
B Shaposhnikov Influence of the illiimmatien of 
human skm on the adaptation of tho eye during 
penpheric vision The hunt of tho visual reception 
decreases after tho insolation of tlie skin This 
suggests that tho ultra-violet rajs produce certain 
substances in tho skm which are absorbed into the 
blood and affect certain brain contixis P Lazarev . 
Laws of action of light on the eye and on the skin 
Tho sensitiveness of the skin and of the ej-c to light 
18 subject to analogous variations according to 
seasons, phjRiologiial state of tho organism, etc. 
V Alpatov and O. Nasttukova Influence of ultra¬ 
violet radiation on tho division rate of Paramectum 
caudaturn in relation to temperaturo duiing and after 
radiation. A Bajev Formation of ammonia and 
respiration in tho ciythrocjU's of liinls. H J. 
Muller and A Prokofieva • Contmiuty ond dis¬ 
continuity of tho henxlitnry niii tonal (} LEwrrsKY 
and M. Sizova • Rogulantief. in elironiosomo trans¬ 
formations induced by X-rays R Dozorckva . 
Artificial mutations m Pteromaluspupanim induced by 
radium irradiation The irrailiation by P- and y-rays 
intensified the mutation process, but many of the 
mutations are lothed A Guhl . Mutations produced 
by X-rays m the parasitic wasp, Pteromalus puparum 
Results were similar to those described in tho preceding 
paper A. Pbokofjbva . Morphological structure of 
chiomofK>me» of Drosophila rnelariogaeteT M Bflqov- 
8KIJ • Effect of hybridisation on mutability of tho 
white gene m Drosophila stmvlans. It appears that 
liybndisation cannot mcrease tho spontaneous muta¬ 
tion rate to a significant degree, and therefore it 
cannot bo considered an imjiortant factor m evolution. 

Melbourne 

Royal Society of Victoria, December 13 Leo W 
Stach : The genera of Catenicellidai. The status of 
generio names applied to the Catemcellidie is dis¬ 
cussed, and a systematic synopsis is appended which 
moludes descriptions of the new sub-families Cateni- 
cellinas, Comuticelliniu and DitaxijiorinRi The 
following new genera are also described • Carmato 
ceUa, ComutieieUina, DUaxiponna. Tho new name, 
Cannatocella harmeri, is proposed to replace Catenicella 
cartnata. Busk, 1862 (non d'Orb. 1851). 
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Washington, D.C. 

National Academy of Sciences (Proo., 20, 586-609, 
Nov 16, 1934) T. E. Stbknk . Tho accuracy of 
least squares solutions (see Natgrb, Sept 15, 1934, 
p 421) GARaKTT Hirkhoff Ideals in algebraic 
rings. Nathan Kapi,an K, in if, of [l,2]a P A 
Smith The fundamental group of a group manifold 
H S VANnivKK On tho foundations of a con 
structive theory of discrete commutativo algebra 
H 11 CuHRY Functionality in oonribinatory logic 
Gkorok H SiioRTLEY • The calculation of relative 
multiplct strengths in a transition array. S. S 
Stevkns and E B Nevvman The localisation of 
pure tones Tones were generated by a loud speaker, 
which was mounted on a 12-ft. horuontally rotating 
arm able to move round an observer on a platform 
9 ft above the roof of a building, thus avoiding 
reflection by vertical surfaces The observer was 
askerl to locate, by ear and without moving, the 
position of the loudspeaker working at different 
frequencies. Accuracy of localisation below 1,000 
cycles and above 7,000 cyclas is roughly the same, 
between 2,000 and 4,000 cycles it is relatively poor 
and a minimum This suggests a dual mechanism 
for localisation ; phase-difference at tho two ears for 
low fro<iuoncio8, and intensity-difference for high 
frequencies Q H Parker Acetyl choline and 
ohromatophores When protected from destruction 
in the blood by physostigmino, acetyl choline 
induces slight oonoontration of melanophore pigment 
in fish (blancliing) Heavy doses limit heart action, 
and the resulting loss of circulation induces melano¬ 
phore dispersion (darkening) 


Forthcoming Events 

[Meetings marked unih an asterisk are open to the piMie ] 

Sunday, February 10 

British Museum (Naturae History), at 7 and 4 30 — 
H W Parker “Keptilos of Ownmerce” * 

Monday, February 11 

Britisk Musfum (Naturae History), at 1130 —Miss 
L E Cheosman “Tho Mountains of Papua" • 

Victoria Institute, at 4 30—IVev D E Hart-Davies . 
"Biblical History in the Light of Archieological Dis 
covery since the year 1900" (Qunning Pnzo Essay). 

Royal Oeooraphicae Society, at 6—Major R A 
Bsgnold “The Movement of tho Desert Sand" 

University Colekob, London, at 5 —Dr R H. Tag 
“The Chemical Structure of Drugs in relation to their 
Physiological Action" (succeeding lectures on February 
18, 25, March 4. 11 and 18)* 

Tuesday, February 12 

PlIARMACBUTICAl, SOCIETY OF QbeAT BRITAIN, at 8 30 - 

Sir Robert Robertson “The Work of the Government 
laboratory” 

Thursday, February 14 

London Mathematical Society, at 5—(in the rooms of 
the Ro^ Astronomical Society, Burlmgton House, 
W 1)—Dr Max Bom “Quantum Eloctrodynamios". 

Bedford Coeeeob fob Women, at 5 15—Comm. R T 
Qould “Ways of Measiirmg Tune—Modem Clooks" • 

Chemioae Society, at 6 30 —(at the Institution of 
Mechanical Engineers, Storey’s Qate, London, S W.l). 
—Prof R Whytlaw-Qray “The Process of Ckiogula- 
ticm in Smoke" (Liversidge Lecture). 


Royal Empire Society (Education Circle), at 6 — 
Discussion on “How Afneans Educate Themselves", 
to be opened by the Rev. E W. Smith 

Friday, February 15 

Association of Applied Biolooisth, at 2 30 —Annual 
Uenoral Meeting to be held at the Imperial Ckillege of 
Science and Technology, South Kensington, London, 
S W7 • 

Geolooical Society of London, at 3 —Annual General 
Meeting 

J F N Green “The Moines” (Anniversary Address) 


Official Pubhcations Received 


(N 8 ), No 16 The Cellulomi of Marino AIitB By Dr Thomas Dillon 
and Tadlig O’Tiiama Pp UT-lSi! M Vol 21 (N 8 ), No 16 The 
Thermal necomposltlon of Hydrogen Peroxhlo In Pnaenne of Glass 
Wool and Copper SiUpliatc By Dr Kenneth U Bailey I'p 161-184 
1» Vol 21 (N S ), No 17 On the Treparatlon and Proiwrtles of 
Alglnlc Arid and on the Evtroctlon of Marine Algn with various 
Hoivcnts (Preliminary Note) By Vincent Barry and Dr Thomas 
Dillon Pp 166-160 ed (Dublin Hoilgos, Figgis and Co , London 
Wllllsms and Norgate, I,td ) 

Hoilom Anthroiiology versus Biblical Statements on Hainan Origin 
By Sir Ambrose Fleming Pp 26 (Loudon Victoria Institute ) U 

The Selontiflc Proceedings of tlie Royal Dublin Society Vol 21 
(N 8 ), No IS A Crate for the Collection of Feces and Urine adjust¬ 
able for Hetabotism (Solid and Lhiuld) Experiments with Pigs, Slieep 
and Cattle of various Sizes By B J Sheehy Pp 167-I7S (Dublin 
Hodges, Flgms and To , London Williams and Norgate, Ltd ) 

Wcather^uOli-s, No 1 Unolttclal Meteorology By Sir Napier 
Shaw I'p 26 (HnddcrsSuId Thunderstorm Census Urganlsstion ) 


Of Hetels) 

Prooeedln..-- -- 

No 8 A List of tho Irish Hemlptirs 
By J N Halbert Pp 211-318 ^uh 
Lomlon Williams and Norgate, Ltd ) 

Annual Report of the Ni‘W Oommonv 

plates (lAmdoo The Nsw Commomw_, 

Report ofthe Teh vision Committee (Cmd 4793 ) Pp 27 (London 


J, 1933-1034 Pp 64-15 


I oa n 


_tl Guidance Heseateh 

Kllgour (T 191 it 6d 
tional Ottldams) In (I 


By Dr ? M Earle ai 

. _on to tho Problems of Voca- 

llriuln Pp 27 (London National 

Department of 


Tlie University of Durhai . . 

Sclenee Record of the Period Octolar H 
21 (Durham) 

OTHBR COCirtRlgg 

Osmania University, Hyderabad Publications of the I_ 

Observatory Astrographlo CaUloguo 1900 0, Hyderabad Section 
(Part 3), Dec -P 36* to -t- 39°, Imm Fhotojmpbs taken and measured 
at the Nlzamlah Observatory, Hyderabad, under the direction of 
T P Bhaskaran. Vol 0 Measures of Rectangular Uo-ordlnatos and 
Plamotris of 05,762 Star-Images on Plates witli Centres in Deo 
-1-39* Pp x*ve2J9 (Segurapet NIsamlab Observatory, Lon¬ 
don Perejr Lund, Humphries and Co, Ltd ) 15 rupees , 2()« net 
Oonsell Pormsnent International pour I'Bxploratlon de la Mer 
Bulletin hydrognphlqiie pour Tannde 1933 Fp x-t-118 (Copen- 
liague Andr Fred Hiist et flls ) 7 00 kr 

Geological Series of Field Museum of Natural History Vol 6, 
No 6 The Auditory Region of an Upper Pliocene TypoUierid By 
Bryan Pattenon Pp 83-89 10 cents Vol 6, No 6 Upper Pre- 
Molar Structure in tho NotonnguJata with Notes on Taxonomy By 
Bryan Patterson Pp 91-111 20 oenU Vol 6, No 7 CranUI 
Characters of HanurioiMAerium By Bryan Pattenon Pp 113-117 
10 cents Vol, 6, No 8 TracApfAertis, a Tsrpotherld Irom the Uoseado 
Beds of Patagonia By Bryan Patterson Pp 119-139 15 cenU 

(Chicago ) 

Uameglo Institution of Washington Report of tlie Editor of tlie 
Division of PubUeatloni (Reprinted from Year Book No 33, for 
the Year 1933-34 ) 1^ 360-390 (Washington, D C ) 

Ttavanx do la Station xoologlquo de Whnereux Tome 10 Con¬ 
tribution A I'Mude des imidalres et de leurs Ndmatocystes, 1 
Recherches sur Ids N^matooystes (Morphologle, physlologle, d4veloppe 
ment) Par Dr Robert Well! Pp lv+847. 125 ftaiMK Tome U 
Contribution A I'Atude dee CnldAlns ot de leurs N^raatooystei, 2 
Valeur taxonomique du Cnidome Pat Dr Robert Well! Pp III r 
349-701 126 francs (Paris Laboratolte d'Avolutlon dee Atree 

organisAs, Lea Presses unlversltaires de France) 


Catalooom 


Sports and Pastimes Books on < 
nunting. Mountaineering, Sliootlmi i 
(Catalogue No 681) Pn 38 (Loi^n 
Bleotrioal Thermometers and P] 

52. (London ' Negrettl and ZamI 


Angling, Big Game, Ho 
ind MIsoellaneous Past! 

_ Francis Bdward^ Ltd ) 

Pyrometers (List No B/10 ) 
imbra.) 
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Scientific Adventure and Social Progress 

T he national lecture by Dr T R Glover on 
the challenge of the Greek, broadcast on 
December 19, vividly recalls in its pica for the 
classical discipline one of the most suggestive 
passages in Prof A N Whitehead’s “Adventures 
of Ideas” In brief compass, Dr Glover sot forth 
the antithesis whir h Greek customs, ways of living 
and outlook on hfe present to those characteristic 
of this age, aiul suggested certain aspects of Greek 
hfe which are worthy of our consideration 

The five aspects discussed by Dr Glover arc so 
iiitcirelated that an attempt to differentiate 
lictween them in order of importance is largely 
Iieside the mark Few to-day, for example, whether 
interested principally in science, in art, m indu.stry, 
in politics, or in society as a whole, would deny the 
fundamental importance of creative thought as the 
mainspnng of constructive action, or that such 
thought IS one of our most urgent needs This pre¬ 
eminent charactoristio of the Greeks cannot, how¬ 
ever, be dissociated from their capacity to interpret 
life, to SCO life steadily and to see it whole, from 
their essential young-mindodnoss and adventurous¬ 
ness, their individualitv and passion for self- 
expression, their freedom of enterprise 

The tragedy of the present day bes largely in 
the senihty of mind with which, over whole ranges 
of industrial, social and political problem.s, we are 
confronting opportunities which are stupendous 
compared with those possessed by the Greeks 
There is soarot'ly a field of human onterpnso and 
thought, from the unemployment situation, dis¬ 
armament and tariffs to transport or county 
planmng, m which the powers and opportimities 
given into our bauds by science are not being 
misused, abused or lost through lack of courage 
and magnanimity Truly did the prophet exclaim 
“where there is no vision the people pensh” 

This inelasticity of mind has two consequences 
It limits or even excludes the exponmonts which 
younger and more adventurous mmds would make, 
and it severely discourages the multiphoation of 
youthful and mdependent tyjies of leaders While 
it becomes more and more dififtoult for youth to 
gam experience of leadership and to demonstrate 
its capacity, the growing standardisation of hfe 
to which Dr Glover direots attention threatens to 
stifle such aspirations at the source Russia seems 
mtent on producing citizens of a smgle type: 
Italy and Germany equally appear to discourage 
mdividuality and mdopondonee of mmd , a shrewd 
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observer suggests that in the United States the 
object of education is to turn the human mmd 
into a card index , and education in Great Britain 
18 characterised by much the same standardisation 
and conformity to typo The danger of the break- 
<iown of civilisation through sheer inability to 
maintain the quahty of administration and con¬ 
sequent social eqmhbnura foreshadowed by Brook 
Adams in his “Theory of Social Revolution” is 
apparent abko in the democratic State or under 
dictatorship 

The contrast between this standardisation and 
mechanisation of hfe to-day and the glowing 
vitality of the Greeks which Dr Glover depicted 
BO vividly IS worth consideration The challenge 
thrown down is fundamentally one of thought 
If the adventurous, speculative mmd, dynamic and 
eager for novelty, which the Greeks possessed, is 
one of the most essential factors for recovery of 
control over our specialised activities, the thrusting 
energy of our sectional and selfish mtorests, and 
to affonl free access to evorythmg in our nch 
hentago of civilisation which we have the capacity 
to enjoy, the most ‘un-Greek’ thmg we can do, as 
Whitehead points out, is to copy the Greeks 

In the very suggestion of mutation or copying 
there is a hint as to our fundamental trouble In 
an age of unprecedented change and toohmoal 
advance, a tendency to take the Gmek and Roman 
civilisation at its best as a standard, an<l to aim at 
reproduemg the excellencies of these societies, is 
too static an ideal and neglects the whole range of 
opportunity It is no longer sufficient to direct 
attention to the best that has been said and done 
in the ancient world. The result is static repression, 
and promotes a decadent habit of mind that can 
be traced in certam countnes to-day 

Undue rohanco upon the post for guidance and 
as a standard is a danger to any ago. In this 
present ago the peril is even more acute The 
increasing tempo of technical development makes 
reliance on the wisdom of the post mcreasmgly 
unsound We are hvmg in a period of human 
history when, probably for the first time, the 
assumption is false that each generation will hve 
substantially amid the conditions governing the 
hvos of its fathers, and will transmit those oon- 
ditions to mould with equal force the hves of its 
children. 

This fact alone would explain many of the 
difficulties m which we find ourselves, our per¬ 
sistent pursuit m economic and international 
affairs of mutually inconsistent policies The 


shortened time-span of technological change In¬ 
creases the disturbance of social and economic life 
by the apphcation of scientific discovery and m 
turn demands greater powers of adaptation and 
readmess to adopt new methods akin to these 
charactenstio of the Greek. Our traimng must 
prepare the individual to face conditions for 
which the past is an imperfect guide. We require 
such an understanding of the present conditions 
as may give us some grasp of the novelty which 
18 about to affect the immediate future 

We are here confronted with that divorce 
between wisdom and knowledge which is an 
untoward characteristic of many departments of 
pohtical, industrial and social life Despite known 
gaps in our knowledge of the social sciences, we 
have already vast stores of knowledge which could 
bo utilised for the ro-buildmg of a social order 
capable of meeting the new conditions and makmg 
available for all the groat resources with which now 
for the first time science has endowed mankmd 
Between that age of abundanijo for all, and the 
deprivations and distresses of the present time, 
stand the ideas uihcrited from a more static age 
in which available resources were mcredibly 
smaller, and the routine m which those ideas have 
crystallised themselves Routme, which should be 
the servant of society, is in a fair way to become 
its master 

It 18 fashionable at the present time to blame 
the machines for the mechanisation of life and the 
uniformity in workmg and in leisure hours imposed 
upon whole sections of the commumty To do 
this is to make the fundamental mistake of re¬ 
garding the mochuie as the master and not the 
servant of society, and to forget that the most 
regrettable results of industnahsation are for the 
most part not the direct fault of technology but 
of economic developments. As regards the technical 
and scientific aspects, in fact, our technical and 
industnal development was histonoally unavoid¬ 
able Mechanical power, as Mumford remarks m 
“Technics and Civihsation”, is no new thing, but 
m earber ages men had saner ideas of labour- 
saving devices, and the water mills of the first 
oentury a o. were welcomed by Antipater of 
Thessalonioa as a means of enjoying the fruits of 
Demeter without labour. The mechanisation of 
industrial and social life to-day is due essentially 
to our failure to understand the machme and to 
use it to serve and not to dominate the life of mmi. 
In our search for stabihty we have organised 
society to a point at which routine, upon which 
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civilisation is undoubtedly founded, becomes an 
obstacle to progress and adaptation to the new 
conditions 

The absence of foresight in itself explains the 
lack of leadership Men seek seounty in the dull 
conformity to typo Despite the many elements 
of scientific and sociological discipline required in 
the modem business mmd, there is little of that 
power of general thought, undaunted by novelty, 
which 18 the gift of philosophy in its widest sense 
The absence of such a co-ordinating philosophy 
of life permeating the community spells decadence, 
boredom and the slackening of eflFort The mere 
compulsion of tradition has lost its force, or even 
may urge us into dangerous paths As Whitehead 
reminds us, our fundamental task is to re-create 
and re-enact a vision of the world, ineludmg these 
elements of reverence and order without which 
society lapses mto not, and penetrated through 
and through with unflinching rationality That is 
the challenge of the Greeks to our age, and whether 
we nse to the greatness of our opportunities, ex- 
ploitmg its adventure and mastenng the network 
of relations which constitutes the very being of 
this epoch, or whether we collapse before the 
perplexities confronting us, depends both on our 
courage and our intellectual grasp 

This challenge is uncscapable. Advance or 
decadence are the only choices offered to mankind 
Perfection is essentially dynamic and not static 
Whether we are at present in a period of slow 
decline, or whether we are m a period of transition 
to a new form of civihsation involving in its dis¬ 


locations a minimum of human misery, it would 
be rash to prophesy There are regions of human 
endeavour in which creative thought is still 
sufficiently active to inspire the hope that it may 
infect the more stonle regions of pohtics and 
sociology, where originality and constructive 
thought are so sorely needed The trend of dis¬ 
cussions on the relation of science to social problems 
within the last two years justifies the belief that 
in this field thought has run ahead of realisation, 
and that only courage and vigour are required to 
secure the realisation of those rlreams 

The challenge presented to us so vividly alike 
by Dr Glover and Prof Whitehead is ono to which 
the scientific worker above all should respond Ho 
is becoming inoroasingl 3 ’^ conscious that, as the 
exploration of the physical world proceeds apace, 
the reaction of the new knowledge upon the social 
order, of which ho himself forms a part, is opening 
up now fields of endeavour in which his method 
and impartial questioning spirit can find ample 
satisfaction He will remember that the great ages 
of the past have, on the whole, been the unstable 
ages the groat achievements, the a<lveiitures of 
the past He will look back in a spirit of adventure, 
understanding the past, and look forward in the 
same adventurous spirit which imlocks the secret 
of the past, to the wide fields as yet largely un¬ 
trodden, within which science may yet render its 
greatest services to mankind and make the nch 
resources of Nature available for all m a new 
social order worthy alike of the prodigality of 
Nature and of man’s own rich intellectual heritage. 


Isomensm and Tautomerism 
Tauttmenam. By Dr. J. W. Baker (Twentieth- 
Century Chemistry Senes) Pp viii-1-332. 
(London • George Routledge and Sons, Ltd, 
1934 ) 26« net 

' I ^HE term ‘tautomerism’ was introduced by 
van Laar in 1886 in order to describe those 
eases in which the compounds represented by two 
different structural formulae are found to be “not 
isomeric but identical” A pioneer example of this 
phenomenon was discovered m benzene, since 
Kekul4, so long ago as 1870, was content to regard 
the smgle wid double bonds m his formula as 
merely an instantaneous picture of a moving 
'•ystem, in which the double and single bonds were 
incessantly changing places. In this way he was 
able to account for the fact that the 1.2 and 1 :6 


di-donvatives of benzene are, as Laar expresses 
it, "not isomeric but identical” Kokul6’s migrat- 
mg bonds would now be described as a flow of 
valency electrons, and the phenomenon would 
perhaps be described as electromeriam, but his 
fundamental ideas are still valid Indeed, at the 
present day, chemists would probably be unani¬ 
mous in saying that all the diverse formula which 
have been assigned to benzene represent merely 
different aspects or phases of the same molecule, 
which they would not attempt to isolate 

The examples cited by van Laar were, however, 
selected from a different range of compounds, 
namely, those in which a mobile hydrogen atom 
can occupy two alternative positions in the mole¬ 
cule Their mteroonversion—-which is now usually 
described as prototropy —instead of mvolving a 
mere shifting of bonds or wandering of valency 
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olectrone, calls for the displaoement of a much 
more substantial atomic nucleus, and, although 
this nucleus is only a proton, it has not the same 
mobility as an electron Almost as soon as van 
Laar’s theory was announced, thcrt'foro, it was 
proved to bo wrong by the isolation as independent 
chemical compounds of prwlucts which ho postu¬ 
lated to be identical, but which in fact were entirely 
different in their physical, and even in some of 
their chemical, properties Laar’s own theory of 
tautomerism therefore dic'd m infancy, even if 
it was not actually stiU-bom , but, since the 
name which he invented has survived to form 
the subject of the present monograph half a 
century later, one may well ask how this has 
been achieved 

The answer is m some res{H!ot8 a simple one 
The pairs of prototropio compounds, which Laar 
cited as examples of tautomerism, differ as widely 
as any other isomers in physical properties, such 
as colour, solubihty, molting point, etc, and are 
distinguished from other isomers only in their 
ready interconversion In particular, compounds 
of this type usuaUy revert to an oquihbrium 
mixture in presence of a mere trace of acid or 
alkali They therefore give identical chemical 
reactions, except under special conditions, for 
example, m presence of a chemical reagent which 
has no strong catalytic properties or may even act 
as an anti-catalyst At the mix'tmg of the 
British Association m Oxford, the Chemical 
Section, under the presidency of Prof J. F 
Thorpe, rocogmsod this pomt of view by adopting 
more or less unanimously the definition of tauto- 
mensra in the “Oxford Ihctionary’’ This Oxford 
defimtion doscribos the phenomenon of tauto¬ 
merism as follows —“This term is applied to the 
property exhibited by certain compounds of be¬ 
having in different reactions as if they possessed 
two or more different constitutions , that is, as if 
the atoms of the same compound or group were 
arranged in two or more different ways, expressible 
by different structural formulae ’’ 

This anonymous defimtion is purely chemical in 
character, since it is based exclusively upon the 
dual reactivity of a tautomeno compound, and is 
independent of the possibility of isolating the two 
‘phases’ or ‘forms’ from which the two types of 
product are derived. This aspect is indeed so 
important that it is probable that no better 
selection could be made of a charactenstio on 
which to base a redefinition of the term m question. 
Others have, however, been attempted, smoe 
Kurt Moyer in 1913, and Schmidt in 1926, have 
proposed to hmit the phenomenon to cases of 
piototropy, by insisting that the two sots of 
derivatives must be denved from two parent sub¬ 
stances, which differ from one anoiher only in the 


position of a hydrogen atom and of one or more 
double bonds On the other hand, the author of 
the pnisent monograph wishes to widen the term 
to include all examples of interconvertible isomers, 
and 18 bold enough to claim “universal acceptance” 
for the view that “tautomerism is to be regarded as 
reversible isomeric change ” 

The phenomenon of ‘reversible isomeric change’, 
which the reviewer has described as ‘dynamic 
isomerism', was discovered eight years before the 
appearance of Laar’s paper, by Butlerow, who also 
recognised that it might proceed cither with or 
without an added catalyst His observations 
provide a vaUd explanation of the dual reactivity 
which Laar explained by an untenable theory , 
but chemists m general have never accepted the 
conclusion that T^aar’s term should bt' made to 
cover the whole range of the phimonienon dis¬ 
covered by Butlerow, and in practice there are 
many well-ostabhshe<i cases of equilibnum be¬ 
tween isomers which are generally excluded from 
the most inclusive of working definitions of 
tautomerism Thus even the author of this 
monograph, in spite of his all-ombracing definition, 
ha.s nothing to say about isomono changes m the 
benzene senes, such as the conversion of hydrazo- 
benzene into benzidone, or about the Beckmann 
change m the oximes, or about the combined 
bromuiation and reduction (by bromine and 
hydrogen bromide) which converts «a' into ap- 
dibromocamphor General usage is, mdeed, 
opposed to descnbmg os tautomeric any isomers 
which only become mteroonvertible under special 
or drastic conditions, and which under normal 
conditions give no indications of the dual 
reactivity on which the Oxford definition is 
based 

The author’s proposal to identify ‘tautomerism’ 
with ‘dynamic isomerism’ is a clear violation of the 
agreement reached at Oxford , but it has the 
advantage of enabhng him to extend the scope of 
his book to include many topics which would 
otherwise have been excluded Thus, m addition 
to the keto-enol change m the dikotones and the 
faoilo isomcrio changes which give nse to mutaro- 
tation, for, example, in mtrocaraphor and m the 
reducing sugars, ho has been able to include as 
examples of the “three carbon system’’ some 
modern variants of Butlerow’s interconversion of 
olefines, and to discuss a senes of isomeno changes 
in the terpene series, where the conditions are 
equally severe. The book therefore provides 
a valuable guide to the widespread researches 
which h^ve developed from J. P Thorpe’s 
work on glutaconic acid, as well as to much 
of the earher and contemporary work on re¬ 
lated subjects 

A theoretical basis for these researches is 
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psovided in an oarly chapter on the “Modern Theory 
of Tautomeric Change” and by reprinting in an 
appendix a paper by Prof C K Ingold on the 
“Significance of Taiitomenam and of the Reactiona 
of Orgamo Compounds in the Electronic Theory of 
Organic Reactiona” , and the formulai used in the 
text are accompanied by the curvixl arrows by 
which the theories in cpieation are commonly 
expressed On the other hand, it may well be 
asked whether the author really believes in the 
‘bridge-bond’, stretched to twice the normal length 
of a carbon-to-carbon bond, which he has included 
in one of hia formulai for anthracene (p 27.'>), 
in defiance of the physical evidence as to the 
intolerable strain which such an extension must 
impose 

The book is produced in an attractive form, 
with adequate subject and author indexes, and 
should have a wide circulation among chemists 
T M L 

Electron Physics 

Einfuhrung in die Ekktronik die Experimental- 
phynk dea freten Elektrona ini Lichte der 
klnaaiachen Theone und der Wellenmechanik 
Von Dr Otto Klemperer Pp xii I 303 
(Berlin Jiihus Springer, 1933 ) 19 80 gold 

marks 

pHYSICTSTS have long felt the necsl of a 
A book on electronic phenomena, in which 
experimental methods and results are i-olkicted 
together in a convenient form for refercnci- Dr 
Klemperer has collected and sifted his material 
with great care and discnmination As a handbook 
for workers with electrons, his book will be an 
invaluable help A great number of useful tables 
and graphs are scattered throughout the work 
On p 12 we have a hst of the formula*, relation¬ 
ships and numerical values of the velocity and 
energy expressions for the electron , this is 
followed by a table, constructed from one given 
earlier by M G Fournier, containing numerical 
data for electrons of all velocities, and the curva¬ 
ture of their paths in different uniform magnetic 
fields From the last value given we see that 
if an electron moves very little loss slowly than 
light, namely in the ratio 0 99999999870 to 1 
(ixirrosponding to a volt-velocity of 10*“), the 
mass increases to 19,585 its rest value 
Details are given for obtaining electron beams 
of different kinds The varying types of informa¬ 
tion given by a Wilson cloud-chamber, and an 
ionisation ohamber, a point counter and a Geiger- 
Muller tubular counter are clearly contrasted 
There is a very useful section on the photographic 
action of ele^rons and methods for eompanng 
the intensity of electron beams photographically 


An account of electron diffraction is given in 
Chap V, which is entitled “The Electron as a 
Corpuscle and as a Wave” The calculations given 
in the book are of the simplest kind throughout 
A later chapter on the atomic electrons in eludes a 
very concise but reasonably complete description 
of atomic structure and siiectrosoopic notation (for 
one and more electron systems) Further subjects 
dealt with are jihoto-electric effect, thcrmionics, 
Compton eflect, secondary oloftrons, ionisation in 
all its forms, interactions between free electrons 
ami atoms, energy losses in collision, absorption of 
electrons and effective cross-section of atoms and 
molecules 

The author discloses an intimate knowledge of 
these different fields and gives more than a thousand 
references to original pajiers Thi'ro appear to bo 
but few errors We note one in the small table 
at the top of page 3, and on page 150, Fig 97 
for the results of Davis and Goucher's exiicri- 
ment is drawn too symmetrically about the r-axis 
The author dcsi'rves the thanks of all colleagues 
who are cxpeninenting with electrons, whether 
fast or slow, and also of those who wish to have a 
complete summary of electronics for ijuick re¬ 
ference H L B 

Dialectical Materialism 

(1) Aapeets of Dialectical Materialism By H 
l,<evy, Ralph Fox, J D Bernal, John Mac- 
murray, R Page Amot, E F Carritt Pp 
VI-h nil (London Watts and Co , 1934 ) 5s 
not 

(2) The Web of Thought and Action By H Tjcvy 
(The Library of Scieme and Culture ) Pp 
vii-1238 (Ijondon \\atts and Co, 1934) 
la M net 

(1) essays liavc ansen in re- 

^ sponse to an urgent demand that 
the philosophy guiding the practice of Modern 
Russia might Iki expounded in a form intelligible 
to the layman ” A jiraisoworthy object indeed, 
since it 18 of the first importance that dialectical 
matenahsm should be lucidly exjioundcd , then it 
will bo possible to discuss the issues involved in 
the new philosophy , but few readers will get 
much enhghtenment from this volume 

Out of the BIX essays, the fifth, by Mr Bernal, 
alone attempts any general exposmon It is 
written in a tone of strident dogmatism, take-or- 
leave-it stylo The exposition is anythmg but 
lucid , that this is not merely the jud^ent of a 
biased bourgeois reader may be gathered from 
the oonoliiding essay by Mr Camtt The latter, 
who thinks that Marx would have found him«ci 
“hopeful convert”, enumerates fifteen doctrines 
which he regards as “common to Mr Bernal and 
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himsolf” Then lio goes on to explain his disagree¬ 
ments with Mr Bernal But wo need not bother 
about these disagreements because there are in 
fact no agreements Mr Bernal, who is allowed a 
postscript, says that “the fifteen articles of Mr 
Carritt’s cannot be said to be dialectical mat¬ 
erialism, or even a part of dialectical materialism” 
He goes on to rub this in in a fashion that cannot 
bo regarded as oomphmnntary to the Oxford 
philosopher So the inquiring reader is likely to 
nse up from a perusal of the book somewhat 
bewildered 

The four preceding essayists are more concerned 
with tolling us about the impression made upon 
them by the new philosophy than by expounding 
it To Prof Maemurrav, dialectical materialism 
18 “a revolution in the conception of plulosophy 
itself” It attracts him because “it is the one 
system of philosophy that recognizes the relation 
which necessarily exists between any philosophy 
whatever and the social conditions from which it 
arises”. If this is a revolution or a revelation to 
philosophers, it is scarcely so to ordmary people , 
third-rate novehsts a hiuidred years ago recognised 
that a man’s philosophy was conditioned by his 
social status and tradition For the rest, Prof 
Maemurray is critical Thus there is no agreement 
about fundamentals lietwoen the contributors, 
■what they do share is a dislike of “oapitahsm” 
“Capitahsm must strive towards high prices and 
scarcity,” says Prof Levy ; and that of course 
reminds us of those recent and very successful 
capitalistic enterprises, Woolworths and Marks 
and Spencer 

Prof Levy is the author not only of the first 
essay in this volume but also of the other book 
under review (2) The latter takes the form of 
conversations with “Mr Everyman”, an engineer, 
a pohtician (Sir Herbert Samuel) and others 
Each conversation is followed by comments This 
form of hterature seems to be getting popular, but 
to some readers it is tedious These conversations 
lack the interest of vivid reahty m spite of the 
efifort to impart it by a familiar and jocular tone , 
to be attractive they demand unusual imagination 
and literary skill, which are lackmg here. 

We are gradually led to the view that politics 
and history must be studied as sciences But 
many workers in these fields would reject this 
view and would maintain that our difficulties 
largely arise from the misapplication of the 
methods of the natural sciences to social studies. 
The historian and the sociologist do not participate 
in those discussions The “social historian” m 
these conversations is understood to have written 
a school textbook of physics, and his qualifications 
for expounding social studies are not apparent. 


Problems of Crossing-Over 
Handlmch der Vererbungswtssenschaft Heraus- 
gogobeii von E Baur und M Hartmann 
Liofoning 19 (Band 1) Faktorenkoppdung und 
FaktorenausUtwch Von Curt Stem Pp 
vu f 331 (Berhn Gebruder Borntraeger, 
1933 ) 64 gold marks 

r'HE physical basis of crossing-over is now 
A one of the major probh'ms in genetics Its 
solution will recjuire a more detailed correlation 
of genotical results with the liehaviour ot the pair¬ 
ing threads in meiosis than has yet been made 
The very cxtt'nsive genetioal facts already accu¬ 
mulated, and set forth at length in the b(«)k liefore 
us, call for a cytological explanation , but it is 
safe to say that all the theories hitherto put forward 
are defective either m supporting observations or 
m interpretation or in both Yet it appears that 
the problem has now reached a point where it 
can only be solved by the cytologists, with such 
further aid os genetics can give 

This most intricate problem of cytogenetics 
clearly involves a fuller understanding of the 
structure and division of chromosomes and the 
relations of mitosis to meiosis, as well as the precise 
behaviour of the leptotene and zygotene threads 
The structure and division, as well as the behaviour 
of these threads, and the nature of the gene itself, 
are no less concerned in the solution of this problem 
It may lie expected that much of cytology m the 
next decade ■will centre about these questions 
New methoils of attack will have to l>e devised 
and new points of view developed 
In the present work by Prof Stem, the abundant 
facts and theories of Imkage and crossing-over are 
set forth in txUnao While Drosophila supphes 
the largest single body of data, yet evidence of 
equal importance is furmshed by many other 
plant and animal organisms, including Zea, 
Lathyrus, Primula, Oenothera, Pisum, Apotettiz, 
and others Such phenomena as ooincidonce and 
interference m crossing-over and the linkage 
problems of three or more factors are discussed 
both theoretically and on the basis of the known 
results In the cytological aspect the views of 
Janssens, Belling, Darhngton, Sax and others 
regarding the r61e of chiasmata are considered 
A short final section on interohromosomal link^e 
is devoted mainly to experimental cases in maize 
and Drosophila, -with brief references to the well- 
known conditions encountered in Datura and 
Oenothera 

This book, which has involved the author m 
much labour, will serve as a very useful storehouse 
of facts and a clearly arranged work of reference 
for future investigators. R. R. Q. 
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Cryalals and the Polartsing Mi-croacope a Handbook 
for Ckemi-ata and Others By Dr N H Hartshorno 
and A Stuart Pp viii + 272 {London Edward 
Arnold and Co , 1934 ) 16« net 
S^CTiONa 1 and 2 of this book deal with <r>HtuI 
morjilioloj'y. The inlorniation incluileil in the fifty 
pages IS Hur[jri8ingly complete It is to bo regretted, 
therefore, that the authors have not made use of tlio 
atoroograpliic projection (space could liavo been 
found by deleting the recapitulations on pp 60 and 
92) The use of etch-figures in, say, distinguishing 
between ortho- and clino-jnnacoids and these in 
turn fiom prisms, might have adder] to tho eomplcto- 
noss of this portion of tho book Tho text is liberally 
illiistiated with clear diagrams (la Fig. 31, ill 
should rear] 110 and on ji 44, linos 6, 7 and 11 from 
top should bo . 2{100} 4{101} and 

6 {lyll}) 

It IS difficult to refer to the optu al treatment 
(Sections 3-6) without enthusiasm Tho ground 
coveieil would not bo amiss in a volume of twico 
the size, and descriptions are throughout clear and 
concise The drawings, liereabouts, servo their pur¬ 
pose well, those of intcrferonco brushes, viewed 
through differently oiientatod sections, being par- 
ticiilorly useful Some confusion may result from 
tho authors’ description of the mica plate It is the 
practice in Groat Britain for quartz, mica and 
gypsum jilatos to be cut with the longer edge jiarallel 
to the e or Y axis of tho ellipsoid (Miere, Tutton, etc ) 
In Sections 7 and 8, tho authors make out a good 
case for the increased use of tho polarisation micro¬ 
scope in industry and research 
Tho prmting is clear, and authors and publishers 
are to bo congratulated on a book, useful alike to 
research physicists, geologists and crystallographers, 
as well as to chemists H E B 

A'euual Life in Ancient Home By Otto Kiefer 
Translated from “Kulturgcsehiehto Roms miter 
bosonderer Bomcksichtigung der Romisehon Sitten” 
by Gilbert and Helen Uighet Pp ix-f379-1-16 
jilates. (London . George Routledgo and Sons, 
Ltd , 1934 ) 25s net 

In mattei-s relatmg to sex, the ancient Romans 
displayerl the practical qualities which they brought 
to bear on all the problems of their lives, both publio 
and private It affected their attitude generally to 
all forms of erotic emotion, as well as in the relation 
of the sexes For it has to be remembered that tho 
ancient Romans, if not universally, very commonly, 
were indifferently homo- and heterosexual, and ac¬ 
cepted that as a matter of course Dr. Kiefer, m the 
work of which this is a translation, has explored the 
records of the reactions of the Roman world in 
marriage, in religion, in literature and in art, and 
finds not only that there is little of tho spiritualisation 
of this emotion such os existed among many of tho 
Greeks, but also that there is in it no little of a 
sadistic element He is, however, by no means a 


URE 


Notices 

siipjiorter of the view which would ascribe tho down¬ 
fall of tho Empire to decatleiit mores in relation to 
sox An acute analysis of the sexual element in the 
character ol certain of tho early emperors and 
members of tlii-ir entouiage, discounts the scandals 
of their biographers in some, but not all, instimces 

Sutelhte Station Tables By C M L Scott Pp 
VII4-44 (Ixindon Edward Ainold and Co, 
1934 ) 12U 6d net 

It sometimes happens in minor triangiilation that 
well markixl objects, which are otherwise suitable as 
trigonometrical points, cannot be observed from, 
though they are well placixl for observing to’ Burma, 
with its innumerable pagwlas, offers thousands of 
examples of this, and it is not suiprising that tho 
book under review should have been written by the 
port surveyor at Rangoon Those tables will save 
labour m rases in which there is much satellite- 
station work, though in ordinary minor tnangula- 
tion, in which satellite stations are usually avoided, 
or are but rarely use<l, the surveyor may prefer to 
make his corrtictioris by tho apjihcation of elementary 
trigonometry 

The tables have been carefully prepared and are 
well set out and printed. They arc suitable for the 
piirjiose intended, which is, briefly, to reduce the 
angles taken at a satellite station to the values which 
they would have hod if they had been observed at 
tho inaccessible station itself The coriettioiis are 
given to the nearest second, an accuracy more than 
siifticient for this class of work Tho book can bo 
rocorninended to those who hnd themselves obhged 
to use satellite stations froquontly Tho tables can, 
as remarked in tho foreword, be moile use of for 
tacheometncal calculations 

Introduction to Modern Physics By Pi of F K 
Richtmyer (International Series in Physics) 
Second edition Pp xviii4-747-f 6 plates (New 
York and London McGraw-Hill Book Co , Ino,, 
1934 ) 30« net 

Tmc lust edition of Prof Richtmyer’s book has been 
appreciate*! by so many physicists that the appoor- 
anee of a second edition is bound to bo warmly 
welcomed, and it is only necessary here U> note the 
chief changes which have been marie An adequate 
outline of the application of Formi-Dirac statistics 
to problems ui photo electricity Ims been added and 
the chapter on X-rays brought up to date The 
chapter on tho structure of tho nucleus has been 
considerably altered m view of recent woik on arti¬ 
ficial disintegration, and the neutron and positron 
both find a place, though perhaps a small one m 
tho case of the latter. Two very important new 
chapters have been included, one on the vector 
movlel of the atom and one on the wave theory of 
matter Tho first will bo particularly helpful to 
students, and tho latter properly completes a first- 
class introduction to modern physics 
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A Large French 

T he large wind tunnel whieh has just lieen 
completed at (lhalaia-Meudon is of consider¬ 
able interest It is the aec^ind tunnel cajiable of 
testing a full-sized aeroplane to Ixi eoiistriieted, 
the hrst being the fiO ft 30 ft tunnel at LangU-y 
Field, USA, and it differs in one very imjKirtnnt 
resjieet from any other wind tunnel, in that it 
IS built in the ofien In general design it is not 
unlike the tiinnid built by Eiffel in 1912 at Aiiteuil, 
a tvi>e now generally known by his name Air 
IS drawn in through a eontracting inlet and then 
passes as a parallel free jet ai'niss the observation 
ehamlier into a collector cone in which a gradual 
expansion takes place in order to recover most 
of the kinetic energy of the stream 
In the older Eiffel tunnels, an airscrew or a 
oeritrifugal fan at the end of this expansion eono 
drew the air through the tunnel, which was itself 
housed in a large room through which the air 
returned to the intake end at a low spird As a 
single airscrew in the present large tunnel would 
be of such great diameter, the expansion cone has 
Ik'cii allowed to disi barge into a large i-harnlier, 
or ‘diffusor’, from which the air is extracted by 
SIX airscrews, each workmg in a short expansion 
cone projecting from the liaek wall of the ehamlier 
The oross-seetion of the tunnel is everywhere 
elliptical, and at the working section is 52 ft 
wide and 20 ft high Each of the six airscrews is 
driven by a 1,000 h ji variable spi'ed electric motor, 
and a maxinuini wind speed of about 110 miles jier 
hour IS expected As mentioned above, an entirely 
novel feature is that the tunnel is in the open, insti'ad 
of being housed in a building, thereby effecting a 
very large saving in the cost of construction 
The new tunnel differs radically from the full- 
scale tunnel at Langley Field, which is of the 
return-flow typi* in which the air leaving the 
driving airscrew is guided by suitable ducts of 
gradually expanding cross-section back to the 
intake end of the tunnel, a tyjie first successfully 
used by Prof Prandtl at Gottingen Such a tunnel 
IB more costly than one of the French type, os 
there is at least twice as much ducting, but it has 
the adyantage that the air in the tunnel is quite 
free from external atmosphenc disturbances The 
power consumption for a given wind speed is less 
in the return flow type, but, if the figures given 
for the French tunnel arc realiwd, the difference 
IS not very great and may well bo counter¬ 
balanced by the lower constructional cost 

The one debatable point about the new tunnel 
18 the advisability of placing such a tunnel in the 
open air, where the incoming air is subject to 
atmospheric disturbances There is very little data 


Wind Tunnel 

on the efiTcct such disturbances will have in a large 
high-speed tunnel Some pxjx'nments made on a 
small mixlcl of a wind tunnel at the National 
Physical Laboratorv many years ago showed that 
the ilisturbanccs in the tunnel stream were many 
times as great when the tunnel was in the ojien, 
oven when the wind outdoors was only a light 
hrcc/c, than when it was ojierated in the still air 
of a large room This inoriel was, however, very 
small, and was only operated at the comparatively 
low speed of 40 ft /sec , at which the dynamic 
pressure is comparable with the pressure charges 
occurring in a gusty wind of quite low velocity 
In the French tunnel the speed is much higher, 
and moreover, th<> inlet and outlet ends are 
sejiarated by many hundreds of feet, a dimension 
which may be large* compared with the average 
extent of eddies in the atmosptiere It may be 
mentioned that the tuimel has lieen placed in a 
hollow, with the view of shielding it so far as 
possible, but even with this protection it seems 
unlikely that it will prove possible to use the 
tunnel satisfactorily if any considerable natural 
wind 18 blowing It will lie exceedingly interesting 
to learn how the tunnel beliaves in this respect, 
and what is the limiting natural wind velocity at 
which the tunnel stream is still steady enough 
for normal measurements 

A great deal might Ixi written on the relative 
merits of the largo tunnel capable of testing actual 
aircraft, and the alternative of testing scale- 
models in smaller tunnels, with guidance on scale- 
effect obtained by researehos m a compressed 
air tunnel There is certainly one field in which 
the large tunnel should be exceedingly usi'ful In 
these days the most marked tendency of aircraft 
design IS towards the reduction of resistance and 
the attainment of high speed For investigations 
with this find in view, the large tunnel offers the 
great advantage that tlie actual aircraft ca,n be 
tested with all its little imperfections, such as 
roughness of surface and unavoidable excrescences, 
and that 4,he effect of practicable improvements 
in such details can be directly determined In 
testing small models in normal wind tunnels or 
in the compressed air tunnel, there is a distinct 
danger that the finer detail of the actual machine 
may not be properly represented 
The large tunnel also holds out the possibility 
of testing the aircraft with its engine and air¬ 
screw running, and so of investigating the effect 
of attempts to reduce resistance without adversely 
affooting engine oooUng This class of experiment, 
which 18 of great importance, is practically im¬ 
possible on small models, though it can be carried 
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out 111 a smallertunnel than the new French one The 
20 ft tunnel in the United States and the new 24 ft 
tunnel at Farnborough were, m fact, built chiefly for 
such work The cost of running a full-scale tunnel, 
and of the preparation of machines for test therein, 
18 necessarily heavy, and there is the limitation 
that even m such tunnels as those at C'halais- 
Meud'm and Langley Field, only a small aeroplane 
can lie tested The limit of span, without involving 
large corrections for the constraint of the limiktl 
stream, would probably be about 40 ft 


In spite of such limitations—and every type of 
tunnel has IimitationH of some kind—the new 
equipment should prove of great value to the 
French in the study of aeroilynamics, and it is to 
be hoped that results obtaimsi by its use will be 
available to the world at largo It is only by f arelul 
analysis and comparison of results obtained in 
various tyjies of wind tunnel and on machines in 
flight that the gri'ati'st use can be inmle of the 
research work of the various institutions in 
different countries 


Minute Intergenic Rearrangement as a Cause of Apparent ‘Gene Mutation’ 
By H .1 Muller, A Prokofyeva and I) Raffel, Institute of Genetics, 
Academy of Sciences of the USSR, Moscow 


W HEN it was discovered that chromosome 
breakage and reattach ment usually entail 
effects resembhng those of gone mutations located 
at or very near the point of breakage, it was 
suggested, as one alternative interpretation of 
this phenomenon, that the eharigo in })osition of 
genes near the breakage pomt, with respect to 
other genes in their immediate vicinity, might in 
itself bo the cause of their altered mode of reaction 
upon the organism (Muller, 1930) This was an 
extension of the ‘position effect’ pnnciple which 
had previously been proposed for the special case 
of the bar genes, two of which had been found to 
have a greater effect when in the same chromo¬ 
some than when in opposite chromosomes (Stur- 
tovant, 1926) Since 1930, numerous further 
illustrations have been found, by various investi¬ 
gators, showmg the comparative regularity with 
which effects resembling those of gene mutations 
in nearby loci accompany breaks, but there has 
been little or nothing in their evidence that would 
serve to test the probability of the ‘position eflfect’ 
interpretation as opposed to the alternative con¬ 
ception that the disturbance involved in the process 
of breakage was of such a nature as to be likely 
simultaneously to upset and alter (once for all) 
the inner composition of genes m the vicinity The 
senior author has now, however, obtained definitive 
evidence (see Muller and Prokofyeva, 1934) of the 
correctness of the ‘position effect’ mterpretation, 
through the finding that diSerent rearrangements 
involving the scute locus m Drosophila in the great' 
majority of oases result in phenotypioally different 
allelomorphs’, whereas nearly identical rearrange¬ 
ments (scute 4 and scute LH) have given sensibly 
the same ‘allelomorphs’ 

The general question thus arises, what propor¬ 
tion of apparent mutations are only intorgonio 
position effects’ rather than autonomous intragenic 
changes ? Of twenty-seven scute and aohaete 
mutations investigated which have been produced 


by irradiation, it has so far been fiossiblo to 
demonstrab' in eighteen eases that there was a 
breakage and ro-atta<'hmcnt close to the scute 
or achaete locus Some or all of tlie remainder 
also arc probably intergcnic rearrangements, for 
It has been found in this investigation that the 
rearrangements tend to fall into two categories, 
gross and minute, the latter being of such a nature 
that a genetic discrimination between them and 
true intragenic mutations would be very difficult, 
or in many cases oven imjiossible 

One example of a mmute rearrangement is 
scute 19, in which only a fraction of a single 
chromomere (or chromatin ‘nng’ number 2, as seen 
in the salivary gland) has, as shown both by 
genetic and cytological evidence (see Fig 1), 
become deleted, by a break on each side of it 
within the same chromomere, and insertoil into 
another region of the chromatin (within the right 
arm of chromosome 2) We accept hero Kolt/off’s 
explanation of the structure of the sahvary gland 
chromosomes, as bundles of practically uncoiled 
chromonemata the adjaa nt chromomores of which 
form the ‘rings’ or ‘discs’ (see also Cariioy, 1884, 
and Alvordes, 1912, 1913) , our work, however, 
shows definitely that the genes—usually more than 
one per chromomere—are contained within these 
ehromomeros Special genetic and cytological 
methods explained elsewhere have shown that the 
displaced section of the chromomere here in 
question includes only about six (four to eight) 
genes This case does not illustrate a mothofl of 
origination of recognisable ‘deficieneieb’ clone If 
such a deficiency mcluded but one or two genes, 
instead of six, it would in some cases be viable 
and resemble in its heredity an intragenic muta¬ 
tion, as other work of Muller (in press) has shown 
On the other hand, the inserted section, without 
the deficiency, could be mistaken for a simple 
genic ‘suppressor’, especially since, having been 
weakened m its activity by the effect of its changed 
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po8itu)n, it could appear as a recessive (unbke 
most recessives, however, a duplication of the 
region m which it lay would not serve to counteract 
it) These changes might or might not be detect¬ 
able cytologically, depending on their size If, 
finally, instead of having been lost or inserted into 
anothi'r region, the minute section dealt with m 
the case of scute 19 had only been inverted, while 
remaining otherwise in its place, the change would 
not only have behaved genetically like a gene 
mutation, but also it would have been impossible of 
recognition as a rearrangement, even by the new 
oytological method 



The existence of minute inversions of the general 
type above mentioned was at first only an in¬ 
ference from the above and other cases of msertion, 
but soon actual proof of them was found The 
first case in point was that of scute J1 Here 
cytological examination (see Fig 1) proved that 
an only slightly larger section than the above, 
involving only two chromomeres or ‘rings’, 1 and 
2, had become inverted (tn si<m) This was pre¬ 
cisely the result which the senior author had been 
led to expect on the basis of tlus mutation having 
involved the simultaneous alteration of the efifeots 
of two nearby loci • those of lethal Jl, normally 
to the left, as proved by genetic analysis of 
chromosome fragments broken between the two 
loci, and of scute, normally to the right The 
seemmg ‘double mutation’ here, as probably in 
most other cases, was simply due to the two 
different position effects occurring at the two 


different (but nearby) points of breakage And 
reattachment 

Another case in which the genetic expectation 
of a minute inversion, based on ‘double mutation’, 
was similarly confirmed by the cytological finding, 
was that of aohaoto 3 (— scute 10) Here the 
mutation other than that at the achactc locus was 
the ommatidial disarrangement ‘om’, which was 
proved to he slightly to the right of achaete by 
the same method of analysis of fragments as that 
used before (analysis by crossmg-over being 
virtually precluded in this as in the other two 
cases by reason of the small distances mvolved) 
In correspondence with this genetic situation, it 
was found that one point of breakage and re- 
attachment lay within chroniomero ( - ‘rmg’) 2, 
near the jioint in this chromomere where previous 
cytogenetic analysis by Muller and Prokofyeva 
(1934) had shown the achaete gene to bo, while 
the other point of breakage and n’attachment lay 
just to the left of or just within chromomere 
( - ‘ring’) 6, the region between these two points 
of breakage being exactly inverted (see Fig 1) 

Since double breaks and rcattachments are not 
all thus accompamed by a discemtble position 
effect in two demonstrably separate loci, this 
genetic criterion of a mmuto rearrangement is only 
sometimes provided It is therefore evident that 
a mmuto inversion involving only a few genes (or 
sometimes only one gone ?) would often be not 
only cytologically but also genetically indistm- 
guishablo from an intragenic mutation, by any 
mcthoils at present m use. 

C A Offermann has directed our attention to 
the fact that there is evidence from another 
direction that a considerable proportion (if not all) 
of the apparent ‘gene mutations’ produced by 
X-rays are really the effects of changes in position 
caused by nunutc intergenio rearrangements. This 
evidence hes in the fact that the frequency of 
production by X-rays of readily demonstrable 
(gross) gone rearrangements is vastly greater in 
spermatozoa than in other colls, and that, corre¬ 
sponding with tlus, the frequency of production of 
apparent ‘gene mutations’ is also considerably 
raised m' spermatozoa, as compared with other 
cells—although not nearly as much raised as is 
the gross rearrangement frequency (see Muller and 
Altenburg, 1930). Now exactly such relations are 
to be expected, if most of the induced ‘gene 
mutations’ are fine rearrangements, and if we 
accept the very probable hypothesis that re¬ 
arrangements, like cross-overs, require contact 
between two chromonemata (or two portions of 
one chromonema) For the chromosomes are very 
much more crowded together and are more con¬ 
densed in spermatozoa than in other cells. The 
much greater degree of crowding together would 
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give vastly more oliance for juxtaposition of parts 
that ordinarily ho widely separated, and so would 
load to a far higher frequency of gross rearrange¬ 
ments, wlulo the greater degree of condensation 
would give more chance for contacts on the part 
of the very fine loopings that would bo responsible 
for the minute rearrangements 

As our studies of mutations m the X and other 
chromosomes have shown that apparent replicas 
of practically all known ‘natural mutations’ in 
Drosophila may also be obtained by X-rays, the 
further question is raised as to what proportion 
<jf ‘natural mutations’ in Drosophila may really 
l>o minute rearrangements This question is of 
moment because the range of possibihties of 
phenotypic change through iiitergenio rearrange¬ 
ments alone must be far from adequate for any 
indefinitely continued evolution 'Tlio latter must 
depend for the most part upon intragenic change, 
and hence it is important for the study of evolu¬ 
tion, though at present seemingly so impossible, 
to bo able to distinguish some at least of the intra¬ 
genic mutations from the minute intergemo types 
of rearrangement The matter acquinis a greater 
urgency for geneticists when it is realised that 
they may now exjieot to have to moot attacks 
from orthogenetioists and Lamarckians, who may 
see in the present uncertainty regarding the 
‘building blocks of evolution’, an opportunity of 
reintroducing teleological notions of evolutionary 
causation 

In this connexion, it must not be forgotten that 
all the cytogenetic investigations of species-cross¬ 
ing have agreed in showing that species differences 
in general reside in chromosomal differences and 


are therefore fundamontally Mendeltan in their 
inheritance When the chromosomes m species- 
crosses are able to undergo reduction, the species 
differences show spread of variation and eventual 
return to either parent species, whereas, when 
chromosome segregation is prevented—whether by 
asexual reproduction, by division of chromosomes 
at both maturation divisions (as in butterfly 
hybrids), or by the somatic origination of allo- 
tetraploidy—the hybrids breed true Now Men- 
dolian differences have been found to originate only 
by a Hiiddcm process—mutation Since mutations 
involving intorgonio changes are necessarily in¬ 
adequate to provide most of the material for 
species divergence, it logically follows that a part 
of the mutations must be intragenic It is only 
to be expected that many of these would be 
similar, in their phenotypic consequences, to 
effects of intergemo origin, and that discnmination 
betwi'cn the two classes of change would present 
considerable difficulties Such discrimination must, 
however, be eventually attempted 
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Obituary 


Sir Horace Lamb, fr 
ORAUE T„AMB was born at Stockport in 1849 
Ills childiiood was passed mostly in a house- 
liold wlicre the strictness of the religious ideas pro- 
tttilmg at that time left little scope for his naturally 
happy nature and his great vitality These qualities, 
which so endeared bun to his friends in later years, 
began to appear at school At Stockport Grammar 
School, he had the good fortune to como under a 
sound and kindly scholar named Hamilton, who 
quickly appreciated his merits, and finally sent him 
Up to Cambridge, whore in 1867 he gained a classical 
scliolarship at Queens’ College. At that time his 
allegiance was almost equally divided between classics 
and mathematics, but his visit to Cambridge, when 
be sat for the scholarship exammation, turned the 
scale m favour of mathematics. On his return to 
Stockport ho decided not to take up his classical 
scholarship but to sit for a mathematical one at 
Trinity m the foUowmg year. His interest m clossios 
and literature, however, remamed with him all his 


life, and had a profound lulluence on his children, 
all but one of whom tumid to litcraluro or art rather 
than to scioneo 

The year of preparation for the mathuuiatical 
scholarship was spent at Owen’s Collego, Mam liestcr, 
where, under Prof Barker, Lamb first oxponenced 
the recondite joys of the higher inathemuties. At 
Trmity, which he enteiod m 1868, he graduated as 
second wrangler, and was elected to a fellowship 
At that tune, and for some years afterwards, Cam¬ 
bridge mathematics was dominated by the tripos 
exammations A young man’s ability v»as judged 
entirely by his place in the tripos, and his comjietonco 
as a mathematician by the ingenuity of the questions 
which ho set when in due course he appioarod as a 
tripos exatnmer. Among the more old-fashioned, it 
was considered rather pushing to publish original 
mathematical work. The proper way in which a 
lecturer could make known any theorem which he 
might discover in his teaching was to set it as a 
tripos question The science of hydrodynamics was 
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lit that tiinii conccnii'il ahnont ontiruly with ii.i 
iili'iiliHoil, non existent fluid whirh moved only m 
iirotiitional motion, witliout vortinty, and was thim 
well ada[it(^l for tripos (juefitions 

Uivrnb, in his hist course of h'ctiircs on hydro¬ 
dynamics, f'lvini at 'I'rinity in 1874, broke now ground 
when he ga\c an ai < ount of ITclmboIt/.’s gieat work 
on vortex motion The snbstanco of these lis tures 
was published m 1878 as a “Treatise on tlio Motion 
of Fluids’’ This book, of some 260 pages, expanded 
m subser(uent editions until as “Hydrodynamics’’ 
it covered some 7(M) pages During its long i iirecr, 
wliiih IS still m full vigoiii, it bos become the 
foundation on wliidi noaily all siibseiiuent workers 
III hydrodynamics have built The long continued 
Hupiemaij of this book m a held where miicli de¬ 
velopment has been taking [ihw e is very remarkable, 
and IS I'VidfTKO ol the comiilcte mastery which its 
author retained over this subject throughout his life 

It IS of interest to notice through the various 
editions of "Hv'drodynainii s” the continually in¬ 
creasing stress which is laid on the jibysicivl side of 
hydrodynamics In the first edition (1879), the 
mathematical coiiseiiucnces of the conception of an 
ideal fluid arc sy'slematised and gcncrahstxl in a form 
which IS u'sthi'tually very satisfying, and special 
problems are treatwl mostly as exercises of the typo 
which occiii in the tripos In subsequent eilitions, 
problems are treatixl more from tho point of view 
of their intrinsic interest os illustrating natural 
plieiioiiiena or experimental conihtions Numerical 
values are given for results which at first a|)poare<l 
only in symbolical form Motions such as turbulent 
flow, which oven now defy exa< t mathematical treat¬ 
ment, are discussed, in the later editions, ui the 
partial and iiu omplete forms which they had attained 
at the time of publication New developments have 
been bniiight into the scheme of the book, and it 
IS this continuous growth as an organic whole that 
has enabled I^amb’s “Hydrodynamics” to bo still, 
after fifty five years of life, the best book on tho 
subjivt 

In 1875, T,Hmb married Miss Elizabeth Foot, tho 
youngest sister of the wife of his old heailmastor, 
and shortly afterwards ho wont out to Australia, 
wliere ho had been appointed tlie first professor of 
matliematics and physii s in tho now Univorsity of 
Adelaide Hero lie possixl nine years, during which 
he estnblishiMl a laboratory and sot the high tradition 
in si'ienco whii h Adclanlo has prosorvod to this day. 
In spite of tlio cares of a largo family, for throe sons 
and three daughters were born wliile tho Lamb 
family was m Australia, he jiublished a remarkable 
senes of pap«>rs on elastic and eloctnc oscillations, 
and on hydrodynamics Those were all characterised 
by groat clearness of expression, and they estabiishod 
his reputation as an applitxl mathematician so quickly 
and firmly that, at tho earliest opportunity, which 
occurred in 1884, ho was called bai-k to England to 
the mathematical chair at f)wen’s College At 
Manchester he tlirew himself uito the work of tho 
University end showed an aptitude for affairs which 
does not always accompany exceptional mathe¬ 
matical |H)wcrs 


In his early days, J,,.amb was very fond of 
mountaineering, and lie spent several s<*asons in tho 
Alps As soon as his children were old enough, he 
took them for long holidays walking in tho Welsh 
hills or in Cumberland Later he took them in turns 
to Italy, whole he soon ac(|uue<l a eonsiderablo 
knowleilgo of Italian art 

While in Manchester, Lamb spared no pains to 
moke his lectures clear and well ordered Tho text 
books which he [lubhshod at that time bear witness 
to his care in that respect At the same tunc, he 
made u number of important contributions to applied 
motheinatifs The most noticeable eluiractci istie 
of these woiks is the way in wliuli the physical 
meaning of ditliciilt analysis is clearly' brought out 
One of tho most striking of Lamb’s works publisbeil 
at tins time is tlie complete analvsis which he made 
in 1904 of the waves pruilmeil m an elastic solid 
by an impulse of short duration Ho analysi'd tli(> 
process by winch a localisisl impulse can sejianite 
itself out into a number of disturbonces of diffi'rent 
typos which trav'vd at diffiuent speeds and theri'foro 
become separated Tho soisniological implications of 
this work have scarcely yet been fully disciissotl 
Among other gisiphysical problems are the effect 
of vertical loading on the earth’s siirfiK’o (1917) and 
tho waves in an atmosphere tho tcmperatuie of which 
docroases with height (1910) This last pajicr must 
form tho basis of any future attempt that may bo 
modo to calculate tho tides in tho atinospheri' 

In 1920, Lamb retired from Manchester, and 
shortly afterwards returnixl to Cambridge, where 
his friend and colleague Ivord Rutherford hod just 
become the professor of physics Trinity College 
modo hull an honorary fellow and ho very fre- 
ijuontly dined in hall, where his youthful nature 
mode him very welcome to u company which included 
men nearly fifty years younger than himsi'lf 

At this time. Lamb's mind was much oecupied 
with problems of aeronautical research Until a few 
years ago, he was a member of the Aeronautical 
Research Committee, and when ho retired from that 
body he still kept in touch with tho more purely 
scieiitifii- side of its octivitics Sometimes he heljieil 
with constructive criticism, somotinies lie formulated 
aeronautical problems in a mathematical form, and 
sometimes ho gave definite solutions of proViloms 
formulated by others His services in this field wore 
very much appreciated by those responsible for 
directing aeronautical research m Great Britain, and 
nowhere is' his loss felt more deeply than among 
those whom ho honoured by his kindly but telling 
criticism of their work 

In 1884, Lamb was elected to the Royal Society 
He served throe times on its Council and was twice 
a vice-president In 1931, ho was knighted Ho was 
president of the British Association m 1026-20 and 
of its Section A in 1904 He died on December 4 

Lamb had throe sons and four daughters. His 
eldest son, E H I^amb, is professor of enginoormg 
at Queen Mary College, London The second, 
W. R. M Lamb, is secretary of the Royal Academy 
and was formerly a follow of Trmity The youngest 
18 Henry I.,amb, an artist. One of his daughters is 
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Mrs Palmer, now fellow and tutor of Newidiam 
College, Cambridge Another is Lady Brooke, wife 
of Sir J K Brooke, of the Electricity Commission 
Tins record of Sir Horace Lamb would be incom¬ 
plete without referrmg to his sunny temperament and 
the vivid interest in every kind of human activity, 
which matle him so fascinating a personality to all 
who had the good fortune to come into contact with 
him GIT 


Dr a a Bklopolsky 

Aristarch ApoiiLONOViToH Belopolsky, the well- 
known astrophysicist, memher of the Husaian 
Academy of Sciences since 1903, honorary director 
of the Pulkovo Astronomical Observatory m the 
USSR and smco 1910 an associate of the Royal 
Astronomical Society in London, passed away at 
Pulkovo on May 16, 1934, at the ago of eighty 
years 

Tlie mam work of Belopolsky’s long and laborious 
life was connected with spectroscopic mvestigations 
of the sun and stars It was ho who was charged in 
1891 by F A. Brediohme, then director of the Pulkovo 
Observatory, with planning the astrophysical equip¬ 
ment for uso with the 30-in refractor, visual at first 
and later for photographic records. His first observa¬ 
tions wore on Nova Aurigs, m 1892, and smee ho 
never missed any now star, ho accumulated a senes 
of valuable spoctrograms and obtamod m some cases 
pure absorption sijoctra characteristic of the very 
first stages of the outbursts At the same time, he 
mode spoctrosoupio observations of the sun and was 
to the last president of tlie Solar Committee m the 
U S S R He was the first to determine, m 1916, the 
temperature of sunspots from his spectrograms 

In 1912 the Russian Academy of lienees placed 
an order with the firm of Sir Howard Grubb, then m 
Dublin, for a big Littrow spectrograph, of 7-metre 
focal distance and a dispersion m the third order of 
1 mm = 0 76 A Owmg to the War and sucoeedmg 
ailvorse oirounistancos, the instrument did not reach 
Pulkovo until 1923, and Belopolsky immediately 
took up his part of the mternational research on 
the solar rotation. 

Many beautiful records and classical discoveries 
testify to the knowledge and the experimental skill 
of Belopolsky Thus, m 1894, he discovered the 
velocity variations of 8 Cephoi associated with the 
changes of light Two years later he mode the same 
discovery for ■») Aqiiilie and m 1899 for C Gommoriun. 
In 1896 ho confirmed Keeler’s discovery of the rota¬ 
tion law of the rmgs of Saturn From his examination 
of the spectra of y Virguiis and y Leonis he made an 
important advance in the determination of the 
parallaxes of double stars His favourite star, 
however, was Polaris, ond every second year he 
took up the determmation of its elements A very 
striking achievement was his experimental proof of 
the Doppler effect. Already m 1894 ho had set up 
a device consistmg of a senes of rapidly rotatmg 
mirrors opposed to each other, thus making it possible 
to get very high speeds of the reflected ray of light 
In 1898 the arrangement was ready and Belopolsky 


was able to confirm by a purely laboratory oxpen- 
ment a fundamental law of modern astrophysics 

To understand this remarkable gift in the applica¬ 
tion of physics to astronomy wo liav'o to go back 
to Belojiolsky’s education His parents wore well 
educated but poor, and they encouraged lus intel¬ 
lectual ambitions The boy revelled in natural 
sciences, mode experiments at home in physics and 
chemistry, and was a (raftsman, achievmg good 
results with the simplest moans and makmg instru¬ 
ments practically out of nothing He studied at 
the University of Moscow and gnuluated m 1877. 
F A Bredichmo was then at the head of the Moscow 
Observatory , ho at once appreciated the gifts of the 
young man and made bun his assistant In 1888 
Belopolsky went to the Pulkovo Obst>rvatory, where 
he stayed for the remainder c-f his life Ho published 
his work on sunspots and their movement in 1880 
From the beginning of the Astrophynail Jmirnal m 
1896, he took a great interest in the periodical and 
was one of its associate editors 

During his c-areer at the University of Moscow, 
Belopolsky had to provide for himself and knew 
what hardslup meant But science had cafiturixl 
lum and he never failed her, whether in good or m 
hard times He was a very kmd-hoartod man, with 
a real sense of justice and truth. 

Rev T K Esrm 

Wb regret to record the death on December 2 of 
the Rev T H K 0. Espm, the well known 
amateur astronomer He begun observing with a 
1 m telescope while at school at Haileybury, where 
his interest in the heavens was aroused by the 
apjiearaiice of Uoggia’s comet in 1872, and by lus fonn 
master’s lectures on his favourite hobby, astronomy 

On proceeding to Oxford, where he took lus degree 
m 1881, Espm found his first double star with a 
3-m refractor, and evmcod such enthusiasm that 
the Savilian professor allowod him the use of the 
University 13 m At the age of twenty years fie was 
elected a fellow of the Royal Astronomical Society, 
and soon afterwards was appointed siiecial observer 
to the Liverpool Astronomical Society, of which he 
was a founder and president At West Kirby, 
Wallasey and Wolsinghiun, where ho was curate 
(1881-88) to his father. Chancellor Espm, a well- 
known ecclesiastical lawyer, ho astonished the 
astronomical world by a survey of red stars, with a 
large reflecting telescojie, of the whole of the northern 
heavens, ho found 3,800, a total unequalled by any 
other observer Durmg this research more than thirty 
variables wore discovered and observed until their 
range and period were detenmnod They included 
several remarkable objects, notably X Ophiuchi, 
V Cassiopeiae and R Canum Venat At the same 
time he almost doubled the known number of type 
IV stars In 1899 Mr Espm began a micrometrical 
examination of all stars shown on Argelandor’s 
oharts—a total of well over 300,000—for now double 
stars, and before his death had found 2,675 For 
these researches, extendmg over forty years, and 
for the discovery of Nova Ijocertoe, ho received the 
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Jackson-Gwilt modal of the Royal Astronomical 
Society. 

Mr. Espm mventoii a spectroscope, a vartablo- 
power eyepiece and Espin’s star detector On 
Rhntgon’s discovery of X rays, ho built several high 
tension mwhmes, culminating in a huge 24-plate 
Wimshiirst, with which for many years he treated 
iiivahds from all over the country In recent years, 
with the collaboration of W Milbiirn, Ins astronomical 
assistant, he invest igatwl the ratlioactivity of local 
spring wahTH and published the results m his 
observatory circular for lOS.*! 

During the later jears of his life, when he was 
unable to spend long hours m the observatory, 
Espm made and cxarauuMl rock scitions from his 
specimens collected abroad, esiiccially of those from 
Vesuvius, Etna and la's I’uys do D6mo Hia scientific 
interests wore thus very wide, and ho bixiught both 
observation and thought to boai on many objects 
u{Hin the caith as well ns in the heavens There are 
now lew natural jihilosojihors of his tyjio, and his 
death has doprivtxl the world of one who contributed 
much to its knowlislge 

Mr Ernest Binfibld Havei,l, whoso death at the 
age of seventy-three years occurred on December 
30, was well known as one of the foremost authori¬ 
ties on Indian art, architecture and technology. 
He first went to India as superintendent of the Madras 
School of Art, and in 1890 was transferred to the 


Calcutta School, retiring from the Education Service 
m 1908. While at Calcutta he founded what has 
since come to be known as the Calcutta school of 
pamting, and it was largely owmg to his interest m 
indigenous industries that the village hand-loom in¬ 
dustry was revived An intense and enthusiastic 
appreciation of the aims of Indian art, especially of 
the Mogul and Rajput schools, was the basis of his 
conviction that the only future possible for a living 
school of art in India lay in an ev olutioniiry develop¬ 
ment of the indigenous art, free from the mfluenio 
of European ideals and methods The enthusiastic 
welcome and support his views received from the 
Nationalist party in India jirovod an embarrassment 
rather than an assistance when, after his retirement, 
ho eniloavoureil to promote m England a beth-r 
understanding of India's artistic achievement. Mr 
Havoll was a voluminous writer on Indian art and 
technology, his best known work being a “Handbook 
of Indian Art” (1920) 

We regret to announce the following deatlis 

Mr H G I’ontmg, the official photograjihor to 
the Scott Expedition of 1910-13 to the South Pole, 
on February 7, aged sixty-four years. 

Prof. Arthur Thomson, emeritus Dr Lee’s pro¬ 
fessor of anatomy in the University of Oxford, 
president of the Anatomical Society of Great Britain 
and Ireland m 1906, on February 7, aged seventy-six 
years. 


News and Views 


Ethnographical Films 

Considerable interest has been aroused by a 
recent announcement that the Trustees of the 
British Museum have ai-copted the donation of a 
cuiematograph film of the life of the Worora tribe of 
the Kimberley district of north-west Australia The 
film was presented by Mr H R Balfour of Melbourne 
It was taken on the Gov'ernmont Native Reserve of 
Kiinmunya, and shows the present oonditioiis of 
native life Technological prooeesos, such as the 
making of stone axes and spear heads, m which 
these people are sjiecially skilled, the making of fire 
by twirlmg one stick on another, the spinning of 
human hair for thread and the like are shown as 
living crafts The ‘shots’ also include ceremonies and 
dances and an emu corroborcc The film has already 
been shown to missionaiics, learned societies and 
medical students m Australia , but as is explamed 
by Sir George Hill in a letter to 2'Ae Tnnes of February 
7, owmg to the fact that it was taken on a Oovom- 
mont reserve, under the regulations of the Common¬ 
wealth Oovomment, it cannot be shown commeroially. 
With the permission of the 'I’rustoes of the Museum, 
arrangements have bei'n made for the film to be 
shown at a meeting of the Royal Anthropological 
Institute to be held on March 19 at the London 
School of Hygiene and Tropical Medicine, but only 
fellows of the Institute and their guests can bo ad¬ 
mitted A description of the film has been supplied 


by the Rev .1 R B Love, who is sujionntendent of 
the reserve and is well acijuamtcd with the language 
of the Worora 

Althouoh this him will, no doubt, prove of the 
greatest interest as an ethnographical record, it is 
by no means unKjuo The cinematograph camera, 
has long been iisod as an atljunct to ethnographical 
exploration One of the earliest records of this kind 
was the senes taken by Prof C. G Seligraan when a 
member of the Cooko Doniels-Soligman expedition 
to Now Guinea thirty years ago, which was shown at 
the Leicester mooting of the British Association in 
1907 , and the late Sir Baldwin Spencer showed a 
detailed record of the life and eorroborees of the 
natives of northern Australia at a meeting of the 
Royal Antlvropological Institute m 1914 The 
diffidence felt by tlio Trustees of the Bntrnh Museum 
in acoeptmg the gift, notwithstandmg the fact that 
it was a ‘non-flam’ fihn, has directed attention to the 
fact that the British Museum possesses one other 
film only, and that there is no official collection in 
Britain of these extremely valuable records of the 
life of pnmitive peoples, now rapidly passmg away. 

The possibility of forming such a collection or re¬ 
pository was one of a number of points connected 
with the making, selection and preservation of omema- 
tograph films of anthropological and ethnographical 
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interest, whioli was referred to a sftccial com- 
mittoo appointed by tlio recent International 
Congress of Anthropological Sciences held in London 
in August last The committee is international m 
its composition, Great Bntain bemg represented by 
Capt T A Joyce of the British Museum The 
matter, however, is not to be allowed to rest there 
HO far os Great Bntain is concornotl , anil it is 
announced in the February issue of Man that the 
British Film Institute has established a Scientific 
Research Panel of its Advisory f'ouncil, of which 
Prof J L Myres will act as chairman, to collect 
information os to the extent to which the cinemato¬ 
graph has been used in scientific work, details of 
methods and difficulties in te<dini<jue, and particulars 
of films of scientific interest which have not boon 
put into circulation through the ordmary I'ommeicial 
channels The Panol will welcome information on 
any of these pomts , commumcations should bo 
addressed to the Secretar}', Bntish Film Institute, 
4 Great Russoll Street, London, W 1 

City and Guilds (Engineering) College, London 

In speaking, at tho jubilee coJebration of the (’ity 
and Guilds (Enginociring) t’ollogo. Prof H JO 
Armstrong directed special attention to the oiigiri of 
the Tmjienal College, tracing this and the general 
dovolopmont of scientific 6K:.tivitj at South KetiMiigton 
mamly back to the late Lord Playfair, in particular 
to his appointment at the Museum of Practical 
Geology, tho borne of tho Geological Survey, about 
1843 South Kensington, ho behoves, is still without 
any rnomoruil of the great ‘little’ man Disciissmg 
the history of tho Royal (’ollogo of Chomistry, 
estabhshod in Oxford Street in 1846, now the Royal 
College of Scionco, Prof Armstrong said that the 
funds were chiefly obtained from the farming com¬ 
munity, owing to tho enthusiasm aroused by Liebig 
in his tour throughout agricultural England in 1842- 
43 When the Royal College of Science was opened, 
its rural promoters hml looked forward to tho develop¬ 
ment of the school in the interests of agriculture 
Man may propose but professors dispose nothing 
was further from Hofmann’s genius Agricultural 
chemistry, Prof Armstrong said, is not taught m 
England m a way in the least comparable with that 
in which engmeenng has boon taught in the Guilds 
Colleges, Ho ventured to express the hope that, by tho 
tune the (College of Chemistry celebrated its centenary. 
It will have learnt what its original puqxise was and 
will seek to fulfil this By that time perhaps tho 
world will have recognised that no other subject is 
so worthy of cluef attention as is agriculture 

.SPKAKiNa of his work at tho Central, after referring 
to the importance attached both there and at the 
Fmsbury (College to engmoermg as a necessary subject 
in tho chemist’s course, Prof. Armstrong said of the 
engineer : “I made no attempt to teach him chem¬ 
istry : that I soon found to be impossible. I tried 
to teach him through simple acts of chemical 
inquiry, to experiment with a purpose , to observe 
accurately, above all to describe his work m 
lucid English : to take notes, in short, the hardest 


task of all My schoolmastering was not jiopular 
with many, at the tune In after years I have 
had ray full reward, os not a few have told mo 
that my insistence on their learning to help them¬ 
selves has hi'eii of special value to them” Be 
ended by saying “At this, perhaps the most critical 
aiifl solemn moment of my life, in tho interests of 
our national engineering efhi leiicy, I would jileail for 
the recovery of tin- original sjnrit and a rei'nnstitiition 
of the College as a sepaiale eiititv " 

Sir Alfred Ewing and Seismometry 

Dll C Davison writes “During the five years 
(1878-83) that Ewing spent in .lapan, like other 
Ktighsh teachers lu Tokyo he was infectisl by tho 
enthusiasm of Prof John Milne, and hi-caine one of 
the lust mernhers, and afterwards a vi< e-presulont, 
of the Ik'ismological Society of Japan foundetl by 
Milne m 1880 At ono of the early meetings of the 
Society m that year, Ewing described his seismograph 
for horizontal motion, m which he preceded Rebciir 
Paschwitz in devising a horizontal pendulum with two 
hxvsl supports In 1881, he followed with an account 
of a seismometer for vertii al motion, this, with tho 
precisliiig, forming tho well known instrumont made 
by the Cambridge Instrument Co , J.til In the follow¬ 
ing year, ho devised his duplex ixindiilum seismo¬ 
meter The horizontal pi'ndiilum was erecteit m tho 
Engimwuig Laboratory ot the University of Tokyo 
in November 1880, and, at several later meetmgs 
of tho Seismological Society, he exhibiteil the 
diagrams obtairieil with if The iiiteri'st aroused by 
these early accurate rocoids of tin movements of 
the ground during an earthquake can bo readily 
imagmovl Shortly before he lift Japan, Ewing .vrote 
Ills groat memoir on ‘Earthijuake Measurement', in 
which he described the various forms of known 
seismographs and their underlying principles (Tokyo 
Unto A’fi Dept Mema , No !», 1883) Soon after 
this, his active interest m s .smomotry seems to have 
ceased, for, after his return to Great Bniam, he 
made only ono new contribution, that on seiBuiometric 
measureinonts of the vibrations of the 1’ay Budge 
during the passing of i ail way trains (Boy Soc Proc , 
44 , 394-402 , 1888) In these experiments made 

with a duplex pendulum seismometer, ho showed that 
tho greatest lateral and longitudinal movements of 
the bridge were about in and I'd in respectively " 

Research Laboratory at the National Gallery 

Towarus the end of 1934, tho Trustees of tho 
National GoUi'ry approved a scheme for the establish¬ 
ment of a laboratory to undertake the physical 
exammation of pictures by means of X-rays, ultra 
violet and mfra-red roiliations, and by micrographio 
methods They also appointed a committee, consist¬ 
ing of Sir Henry Lyons, Sir Wilham Bragg, and Dr. 
H J. Plenderloith, to act as an advisory boily, should 
need arise : tho laboratory is in charge of Mr. F. I. G 
Rawlins A considerable amount of tho plant has 
already been installed, and work has begun with 
photomicrograph 1C mvestigations, and to some extent 
with ultra-violet light. At the present rate of progress 
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it IS expected that t)ie laboratory will be fully 
equipped by the end of April The X-ray apparatus 
will contain several novel features. In addition, a 
number of atioillary researches are being mitiated, 
including the microscopical examination of woods 
used for panels it is hoped that tins inquiry will 
produce valuable data for making the description 
of works in future editions of the catalogue more 
exact, as well as being a help in the question of 
attribution 

Large Sunspot Group 

A MOIJKUATELY largo sunspot group which funned 
on Febniary 5 has attracted, for its size, an undue 
amount of notice in the daily Press Tlie group 
oeciipios about 800 millionths of the sun’s heniisjihere, 
and a spot of those dimensions will be no uncommon 
oceurronco during tho next six or seven years, as the 
sunspot cycle passes tliroiigh its maximum m 1038 
Actually, a larger group, ocoupymg 1000 millionths 
of the sun’s hemisphere, has already appeared since 
the last minimum vn 1933 This group hod its central 
meridian passage on April 21 0, 1934 (see tho 

Obaervaton/ for February 1036, whore on account of 
1934 sunspot activities will be found) The present 
spot 18, however, not without interest No S|X)t was 
detected on a photograph exposed at Greenwich on 
February 5 at 10**, but at 11** a spectroscopic dis¬ 
turbance was seen in tlie sfiectrohohoscope, which 
seems to have been tho genesis of the actual spot 
On account of cloud, no photoheliograin was taken 
on February 6, and the spot appeared fully developed 
on February 7, Tho spot’s latitude is 14° S , and it 
was bom west of tho central meridian Its central 
meridian passage—if it survives—will take place on 
Marcli 14 next Tlie sjiot is of such a size tliat it could 
just be soon by tho naked eye if it was on tho central 
meridian Near the limb, where the spot appears 
foreshortened, a spot of this size would be invisible 
It IS intorestuig to note that tho number of naked 
eye sunspots per annum follows tho orduiary sunspot 
curve very closely, and that the 11-year cycle could 
well have been discovereil by an observer provided 
only with a smoked glass- and a good climate 

Natural and Artificial Gouda 

In his Friday evonmg discourse at the Royal 
Institution on February 8, Sir Gilbert Walker 
discussed natural and artificial clouds Apart from 
cumulus clouds of various types, the causes of tho 
geometrical patterns that are to bo seen m tho 
sky must bo sought m the behaviour of layers of 
fluid which ore made unstable either by heatmg 
them from below or ooolmg them from above. It 
has been known for fifteen years that a stationary 
hquid when unstable develops a polygonal pattern, 
and that an unstable liquid flowmg down a trough 
forms pairs of vortices rotatmg m opposite directions, 
with their axes parallel to the direction of flow, or 
of shear. Sir Gilbert’s pupils have earned these 
investigations further, and A Graliam used a wmd 
tunnel formed with a heated iron plate as lower 
surface ; its upper surface was a cool glass stnp 
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8 ft long and 9 in wide, a third of an inch above 
the iron plate When pulled by a motor, this gave 
variable rates of shear m tho air. The former ex¬ 
planation of clouds oooumng m long rolls or in a 
rectangular pattern as caused by Helmholtz waves 
was shown to be unsatisfactory , and it was verified 
that while a rapid shear duo to motion exceeding 
one inch a second produces longitudmal colls, one 
less than a fifth of that rate loads to transverse 
colls, and an intermediate rate to a rectangular pattern 
Various types of longitudinal clouds were discussed, 
and Sir Gilbert withdrew his former explanation of 
spirals m these clouds as due to stream Imes, showing 
that there are normally two eiiiiidistant spirals like 
those m a twistdnll, and that those appear to bo 
tho two component vortices intertwmed Photo¬ 
graphs of clouds were used to demonstrate the forma¬ 
tion of a number of patterns of clouds at different 
heights, and an account was given of the explana¬ 
tion Buggesteil by A Graham of the jiaradox that, 
in the laboratory, liquid rises m tho axis of a cell 
while m air there is descent there Attention was 
also directed to the existence of clouds duo to m- 
stability or the sun , and to tho use of clouds of 
longitudmal and rectangular patterns for long¬ 
distance gliding imder the name of ‘cloud-stroots’ 

Structure of the Universe 

SPKAHtNQ to tho Durham University Philosophical 
Society on February 1 at Armstrong College, New- 
castle-upon-l'yne. Dr Herbert Dmgle, assistant 
professor of astrophysics at tho Imperial College of 
Science and Technology, gave a historical account 
of the development of our ideas of the structure of 
tho imiverse. Defining the ‘universe’ as the whole 
of physical existonco, he pointed out that this 
apparently general subject demands a treatment 
which 18 m many respects unique The idea of infinity 
became general with the Renaissance, and this seemed 
to place the conception of the whole universe beyond 
the power of the finite mind, until Newton restored 
the jxissibihty with lus implicit concept of universal 
law which was everywhere applicable. There have 
been two critieiams of this , a valid objection, that 
this extension of locally derived law may be incorrect, 
and an invahd one, based on our imperfect knowledge 
of atomic processes, which ignores the fact that the 
laws of a whole can be arrived at without combining 
the laws of elementary parts. Towards the end of 
lost century, it was argued tliat the Newtonian law 
of gravitation was mconsistent with an inflmte 
extension of uniformly distributed matter, of how¬ 
ever low a density Relativity theory, however, 
made such homogeneity aoceptable. The Einstein, 
de Sitter and expandmg universes are widely known' 
nowadays, but Dr. Dmgle made it clear that there 
is nothmg esoteric about such theories, and that 
their imderlying prmciplos might have been expected 
from recent observations even if they had not been 
discovered when they were. It was stated also that 
there is no objection to beUef m an infinite space, if 
one IS willmg to admit that m Einstein’s space-tune 
it may be quite beyond physical exploration. 
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The Uncertainty Pnnaple 

In a lectiu^ delivered to the Physical and Chomioal 
Society of University College, Nottingham, on 
Kobniary 4, Prof. E Sohrfldinger directed attention 
to the difhoulties and contradictions which arise from 
attempts to umto quantum theory with geometry 
anil with the theory of relativity Although the first 
rosoarohea on wave mechanics used the relativity 
ideas, they are really m flat contradiotion to them. 
The theory of relativity supposes that rods and 
clocks can be used to measure exact lengths and 
times, and that in some way velocities can also bo 
measured accurately Unfortunately, Heisenberg’s 
uncertainty prmciple, which appears to bo inherent 
in (juantum mechanics, lays down that simultaneous 
accurate measurements of position and velocity are 
imjioHHible Moreover, the regulation of a clock is 
not possible to more than a limited degree of ac¬ 
curacy, except when the clock is infinitely heavy 
,Similar considerations forbid us to apply our ideas 
of Euclidean geometry, based upon ideal rigid 
measuring rods, to small physical regions Physicists 
have at least as much confidence in the special theory 
of relativity as in quantum theory , the problem of 
devising a unified theory appears to be still unsolved. 

A French Chemical News Service 

Wr have before us the first number of Le« Nmivelles 
de la Chimxe —a new monthly paper issued in Paris. 
It resembles in its general appearance a daily paper, 
a fact which may seem unusual m England, m 
France there exist already several medical nows 
journals having the same fonnat The front page 
of the new journal contains news items, uiterviews 
and similar topical material, on the second page 
we find a review of general scientific ewjtivities in 
the universities and laboratories, whde the third and 
fourth pages are devoted to general teohmeal and 
economic mformation The editor of the new paper 
18 M Jean Gerard, the active director of the Maison 
do la Chimie and its Centro of Documentation Wo 
understand that if the now venture fulfils the ex¬ 
pectations of its promoters, it will develop mto a 
weekly and finally mto a daily nows service covering 
not only the field of chemistry but also that of science 
in general. 

BafiBn Island Survey 

The annual report of the Canadian Department of 
Marine for the fiscal year 1033-34 contains some in¬ 
teresting information respecting the operations of 
the Canailian Hydrographic Service dunng the 
period under review. Among other technical observa¬ 
tions, the Service earned out a survey of the Bafiin 
Island coast, of which the following extract is a 
partial descnption. "In aspect, the south-eastern 
coast of Baffin Island is very bleak, bare rugged hills 
of gneiss and granite nsmg to elevations about 600 
feet close to tlie sea and to greater heights inland 
The ragged shore is broken by numerous fiord-like 
inlets, but from Pntzler Harbour to Bamer Inlet, 46 
miles north-northwestward, the slioro is fronted by 
islets, rooks emd shoals of a most dangerous 


character The .50 fathoms contour, which hes at an 
average distance of 3 miles oft tiie islands, should 
be considered the danger line The country is quite 
iminliabited except for some Eskimos who travel 
gregariously along the coast in whalolxiats (ommks) 
These natives appear to he of a very good type—• 
healthy, honest and well adaptoil to the rigours of 
tho country Thoir habitat is both the north and 
south coasts of tho long peninsula which separates 
Frobisher bay from Hudson strait The small, swift 
rivers which flow into the heads of the inlets are 
well stocked with a fine spocios of salmon trout 
weighing up to 8 lbs , this food, together with seal, 
constitutes their chief diet At certam times a 
caribou hunt takes place and tho hunters travel 
mland for several days to secure frosii meat In 
addition, tho country also provides aquatic fowl, 
ptarmigan, arctic hare and an iHrasional walrus or 
polar boar ” 

Reversing Falls at Barrier Inlet 

After recorriing the absence of good ship harbour¬ 
age botweeii Pritzler Harbour and Bamer Inlet, tho 
report of the Canadian Department of Marine goes 
on to describe the physical features of the latter, 
which IS an arm of tho sea extending 12 miles 
inland At tho ontranco, it has a width of about a 
mile and a half, but two miles inside, the width 
contracts to throe quarters of a mile The channel 
18 still further constneted at this point by a number 
of rocky islets, connected at low stages of tho tide 
and leaving only two narrow inissivgc'-wavs loss than 
a hundroil yards wide “Tho froe flow of the tide in 
and out of the inlet being thus constricted at tho 
narrows, a ‘hoivd’ of water is formed and creates 
a reversing falls At fiio time of low tide on Oi tober 1, 
there was a sheer outward waterfall 8J feet in height, 
and tho lowering of the fiordal waters continued for 
a space of 2i hours whilst the tide was rising outside 
at tho foot of the cataract Slack water occuired for 
a few moments when tlie flood tide roaciiod the 
elevation of tho water in the fiord but almost 
immeiliatcly the inward rush of water formed wliirl 
pools and great edihes and soon waves, 6 feet high, 
careened wildly from side to side A boat attempting 
fo pass through at such time would be engulfed ’’ 

American Museum of Natural History: New Director 
According to Science of January 16, Dr George H. 
Sherwood has resigned his post as director of the 
Ainoncan Museum of Natural History to give his 
entire time to the School Service Section as curator- 
m-ohief of education Dr Sherwood will remam 
honorary director of the museum Dr Roy Chapman 
Andrews will succeed Dr. Sherwood as the active 
head of the museum As leader of the Central 
Asiatio Expeditions of tho American Museiun of 
Natural History, Dr Andrews took his first expedition 
into the field in 1916 fo work in the territory of 
Tibet, South-west China and Burma His second 
expedition went mto North China and Outer Mon- 
goha m 1019, and tho third expedition has worked 
in Central Asia, especially in Mongolia, smoe 1921, 
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where it ixncovori'ii some of the richest fossil flolda 
in the world Dr Andrews was awarded the Elisha 
Kent Kane (kild Medal of the Philadelphia (too- 
graphical Sofioty, previously given to only eight 
explorers Brown TTnivorsity and Beloit t'ollege have 
iKith oonforrisl on liim the degroo of honorary doctor 
of soionee He has been given the Hubbard Modal 
of the National Uoograpliic Society in recognition of 
his discoveries in Asia Ho is well known as a lecturer 
and autlior of popular hooks and articles on the results 
of his various expoditions. including a largo volnmo 
covering his entire field work in Mongolia and China 
up to the ]>roHc<nt time entitled “The New Conquest 
of Central Asia” 

Organisation of Museums 

The Madrid Coiiforonce on Miiseography on 
October 28-Nov ember 1, 1934, attended by seventy 
five experts rejirosoiiting twenty different countries, 
was notc'worthy for the' publicity it gave to the organic 
lifu led by iniisounis outside their actual exhibition 
galleries, quite as much os for the suteoss of the 
Conferento in pavuig the way for a general treatise 
on the principles and jirootioe of museums Tho main 
object of this Conference, organised by tho Inter¬ 
national Museums Office and the International 
Institute of Intellectual Co operation, was to collect 
observations and tlie results of actual exiierienco 
from as large a number of museums and countric-s as 
possible, nitlior than the formulation of general rules 
The agenda of tho Conforeaco mcludod discussions 
on the general principles of tho architecture of a 
museum, on museum ocpiipmcnt both in exhibition 
and other public rooms and in the museum s«-rv ices, 
on lighting, heating, ventilation and air-conditioning , 
tho conversion of ancient monuments and other 
buildings mto museums , general principles regarding 
the enhancement of works of art; methods of pre¬ 
senting collt>otions , organisation of stores, reserves 
and study collections , pennanent and teinjiorory 
exhibitions, problt ms arising from the growth of 
colli'ctions . exhibition material , plans of rooms 
and the niiinlioritig and labelling of exhibits A 
number of 8|)ocial questions such as collections of 
sculpture, dc-forative and industrial art, folk-art and 
ethnograjihy, anil grapliie and numismatic collections 
wore also diseusseil The Aeatlomy of t’me Arts, 
Madrid, was speciallv" fitteil up for the Conference 
by the >Spaiiish tiovernmont, and the International 
Museums Office lent a considerable amount of 
graphic and photograpbii documents to illustrate 
the papers 

Electric Discharge Lamps for Road Lighting 

In many of tho long stretches of mam roads 
bi'twecn towns and villages tjie only practic,al way 
of lighting at present seems to bo by means of tho 
lamps on tho vehicles In a paper on “Electric 
Disoliargo Lamps and Rood Lighting” read to the 
Institution of Automobile Engineers on December 11, 
Mr. H. Warren and Mr L J Davies show how the 
length of the permanent illumination of roads can 
be extended, with acceptable economy, by means 
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of tho new discharge lamps, when care is taken to 
distribute the light scientifically by means of suit¬ 
able lanterns Controlling tho reflective properties 
of the road surfaces has also to bo taken into con¬ 
sideration With mercury and sodium vajxiurs wo 
have two siibstanres which, when excited in the 
correct way, produce a sufficient projxirtion of energy 
111 the visible spectrum to give a two- or throe-fold 
increase in efficiency ov'or incandescent lamps A 
fifty fold efficiency is theoretically possible, but the 
practical utilisation ol electrical discbarKos has just 
mode a beginning At jiresont, I'lectric discharge 
lamps for sinsit lighting are of two mam types, higli- 
prossiiri' men-iiry vajHiur and seshum vapour Tho 
former type of lamp is most fav'oureil in (Ireat 
Britain, while on the t’onlmont and in America the 
scxliiim vapour lamp is most useil Mercury discharge 
lamps have an excellent ‘luminous output’ during 
their lives, which are longer than those of other 
forms of lamp The colour ot the lamp, when viewed 
directly, is grocTiish-whitc In the colours radiated, 
blue, green and yellow jirislominate, but red is 
prattically locking By incorporating cadmium with 
the mercury a satisfai’tory rtsl tinge can he introduced, 
but at o slightly lower efficiency The colour correction 
of those lamps is receiving a great deal of attention 
in comnieri lal research laboratories at present 

Conunuously Evacuated Radio Transmitting Valves 

At tho meeting of the Wireless Section of the 
Institution of Electric^d Engineers on February 6, a 
pajier entitled ‘‘Ooritmuously Evacuated Valves and 
their Associated Equipment” was read by Mr C R 
Bureh and Dr C Sykes This paper describes tho 
development of demountable thomiionio trans¬ 
mitting valv'os of various power ratings, the valves 
being evacuatoil continuously by means of oil con¬ 
densation pumps This work has arisen out of some 
exporunents earned out m 1029 on tho distillation 
of lubricating oil in a molecular still It was foimd 
that one of tho fractions was about a thousand 
times less volatile than mercury, so that if such a 
liquid could bo used as tho workuig fluid in a con¬ 
densation pump, a vacuum of the order of 10"* mm 
shoukl be attainable without the use of liquid air 
or other refrigerants , and such a vacuum is quite 
adccpiate for valvo exhaustion These exportations 
have been fully realised in the development of oil- 
condensation pumps which will work against a fore- 
vacuum of 0'06 mm and will produce a vacuum 
of l(T’- Kb* mm at a speed of 20 litres per second 
fiuch pumping equipment is described in the paper 
m some detail, and reference is made to its application 
to the production of thermionic valves of a power 
rating ranging from 20 kw. to 600 kw. for high- 
frequency furnaces and for radio transmittmg 
stations Several valves of tho 30 kw order have 
boon m use on commercial radio traffic at the Post 
Office station at Rugby for long periods, and they 
have given satisfactory service A 600 kw. valve is 
m tho stage of experimental trial on the long-wave 
transmitter at Rugby. Tlie relative merits of these 
valves and those of the soalod-ofl type were discussed 
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briefly in the paper, and were enlarged iijMin by 
Heveral niwakers m the discutuiion which followed the 
reading of the paper 

Deep-Sea Observations with the Bathysphere 

Four years ago. Dr William Boob© and Mr Otis 
Barton descended in their ‘bathysphere’- -a sti'cl ball 
lifted with qnart/5 wuidows—to a depth of a ijiiarter 
of a mile below the suifaco of the ocean oft Bemiiida. 
During the season of 1934 they successfully estab¬ 
lished a new depth record of 3,028 ft Tn the Natunuil 
Geographic Magazine of De>ceniber 1934 and the 
Hullelin of the Nev> York Zoological Sorirly of 
Noveiiiber-Doeember 1934, interesting articles deal 
with the fitting-out, opeiatioii and scientific obsi'iia- 
tions made, during fliese lati st dives Kxc client 
photographs in the text provide a wort! picture of 
the undertaking, and a series of colourwl plates 
give vivid impressions of the strange' and bi/arre 
forma of life as seen by Dr Bts'be through the windows 
of the ball and described over the telephone lino 
between the bathysphere below and the parent ship 
at the surface Three deep sea fish, new to science, 
are described, including the five line<l constcllaf ion 
hah,Bathystdus penlagrammua, which Dr Beebe speaks 
of as one of the most gorgeous deep-sea inhabitants 
ho has over aeon Five rows of photophores emit¬ 
ting yellow and purple light produceil a beautiful 
pattern of illumination through the darkness From 
this and other records, there can be little doubt os 
to the success and scientific value of this daring 
method of observation 

Optical Research 

At the meetings of the Institut d’Optiquo, held 
Iioriodioally at the Sorbonne and generally under the 
chairmanship of Prof, Uharles Fabiy, director of the 
Institut, the communications considerotl relate as a 
rule to one particidar branch of the subject, and the 
Revue d'Optique Theonque el Inatrumenlale issues a 
sejiarate copy of the proct'cxhngs which may run 
to as much as 50 pages l^ast year, the -Tanuary 
niecting dealt with the employment of liquid prisms 
in spectrographs, that of March with interference 
methods of studying mov’omonts of the air, the 
April meeting with ultra-violet polarimotry and 
with the densities of photographic images, anil 
the June meetmg with the light of tlie night sky 
In several cases the subject is introduced by a 
short sketch of past work on it and its present 
aims and problems, given by the president, and 
descriptions of current methods and instruments 
by specialists m the subject follow These pamphlets 
soem capable of affordmg great assistance to those 
requirmg bnef r^um6e of the present positions of 
the various branches of optical research 

Systemahes of the Diptera 

Mb. P H, OBUfSHAW has recently published a 
^ful article entitled “Introduction to the Study of 
Ihptera, with a Key for the Identification of Families” 
(Proc Roy. Phya. Soc., Edin., 22, Pt, 4, July 1934) 
The paper gives a clear account, accompamed by 


illustrations, of the various structurnj features of 
importance m olas-sification A list of the chief general 
works on the order isprov'ided and a diagnostic key 
to all the existing families The key is Iranslatod and 
odapteil from Lindner’s “Fhegen der palaoartisohcn 
Region” and should jirovo especially valuable to 
those entomologists who are not spceialLsts in the 
insect order concemiMl 

Review of Seismology 

Tite National Rs-seartli Council of the National 
Academy of Sciences at Washington is lasiiing a 
senes of bulletuis on the phy'sics of the eaitli, to 
givo scientific workers who arc not sjuxialists iii the 
Bubjeits treated an idea of the position and problisns 
of various branches of geoplivsii s Among the 
bulletuis in this series which have already been issued 
ore those on volcanology, the figure of the earth, 
meteorology, the ago of the earth ami oceanography 
Recently, Bulletin No 90 on seismology has appeared 
It has been jirejiansi by a CommitUs' of wluch Prof 
J B Macelwane is cliaiiman Witlun 219 pages it 
includes twenty chapters, and gives a very valuable 
and mterestmg general view of the subject ClmpU'rs 
by the chairman include -the definition and classifica¬ 
tion of earthquakes, tectonic earthquakes, plutoiuo 
earthquakes, rock fall earthijiiakcs, body waves, 
reflection and refraction of seismic waves, surface 
wavi's and paths and velocities of seismic waves 
withm the earth , H O Woods contnbutes articles 
on volcanic earthquakes, field mvestigation and 
surface geology in relation to the ‘apparent’ intensity ; 
articles by H F, Heid deal with magnetic effects, 
earthquake mechanics and with the focus Tlic 
principle of the seismograph is dosonbed by J A 
Anderson, and P Byerly oonlributos five articles on 
analysis of seismograms in earthquakes, records at 
mtcrmodiate and great distaiic''R, tune distance 
curves, reduction of trace amplitude, and seismic 
geography The Bulletin has numerous biblio¬ 
graphies and IS pneed at 2 dollars. 

Books on Anthropology and Archxology 

Catalooue No 574 (Anthropology and Folklore— 
ArchieologyandEthnography)issiiedbyMessrs Francis 
J^wards, Ltd , 83 High Street, Marylnbone, London, 
W 1, including both new and second-hand books, 
though, naturally, the latter preilommate, contams 
just under a thousand items On lookuig through the 
list, two points occur, one being the high average ui 
the quality of the Iwoks from the point of view of 
the anthropologist, and secondly tho fact that, with 
certain exceptions, the pm es do not rule high With 
regard to tho first point, the subjocta c vored by the 
catalogue, it is almost needless to say, have boon a 
happy hunting ground for tho wilder tho< rist and 
speculation has been rife in thoir literature It is 
evident that here on the whole a wide discretion has 
been exercised in selection The question of price 
18 no less mterefitmg. It is not intended to convey 
that this catalogue is an exceptional opportumty for 
bargain hunters—although it would be jwssible to 
form from its pages an excellent nucleus of a reference 
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bbrary in antJiropology at a very moderate price— 
but rather that the rantios, and even some of the 
older atandanl books which command a high price, 
are becommg mcreasmgly rare. Among the items 
to be noted are some complete nins of scientific 
publications, such as the Folklore Society’s publica¬ 
tions and those of the Royal Anthropological Insti¬ 
tute, some lengthy runs oi A rchcBologia and a virtually 
complete set of the Journal of the African Society, of 
which certain numbers are now impossible to obtain, 
except by fortunate accident A noteworthy item is 
Edge Partington’s ethnographic album of the Pacific, 
of which, it IS thought, not more than half a dozen 
copies are now in existence m private hands 

Announcements 

Thk following have recently boon elootiid foreign 
members of the Rojal Academy of Sciences, Stock- 
luilm I’rof Robert Robmson, professor of chemistry 
m the University of Oxford , Prof F D. Adams, 
emeritus Logan professor of geology m the McGiU 
University, Montreal , Prof Ejnor Ilertzsprimg, 
professor of astrophysics in the University of Leyden, 
Holland , and Prof A V Hill, Foulorton research 
professor of the Royal Society, formerly Jodrell 
professor of physiology in University College, Loiulon 

At the annual general meeting of the Royal 
Astronomical Society held on February 8, the following 
offleers wore elected President; Mr J H Reynolds , 
Vice-Prestdente ; Prof S. Cliapman, Dr H. Sjiencor 
Jones, Dr H Knox-Shaw, Prof F J M Stratton , 
Treasurer Sir Frank W Dyson , Secretanea . Mr 
W M H Greaves and Dr W M Smart, Foreign 
Secretary Prof Alfred Fowler 

Mb B H Wilsdon has been appointed to the post 
of director of research to the Wool Industries Research 
Association at Torridoii, Headmgley, Isjods Since 
102D, Mr Wilsdon has been assistant director and 
superintendent of the Building Research Station of 
the Dcjiartincnt of Scientific and Industrial Research 
He was oducatod at Lincoln College, Oxford, and 
after a period of research there, went to India as a 
profeasor of chemistry, afterwards gainmg variwi 
oxpenonco in applied research in agriculture and 
organismg the Iriigation Research Institute of the 
Punjab Besides publishing work on chemical and 
physical subjects, Mr Wilsdon has done pioneer work 
on the application of statistical methods to industrial 
problems of specification aiii^ standardisation 

In Na-tube of February 9 (p 21*2), it was stated, 
followmg the Report for 1933-34 of the Department 
of Scientific and Industrial Research, that the new 
process of the Wool Industries Research Association 
for the production of unshrinkable fabrics is bemg 
exploited under mill conditions and that materials 
should be available to the pubhc early this year. We 
are informed by the Association tliat work still 
remams to be done on the problems which occur 
in transferring the operation of such a process from 
the laboratory to a commercial scale, and that “it 
IS certain that imderwear or other kmtted materials. 


finished by application of the W.I R A.’s new un- 
sbnnkable process, will not be available to the 
Trade before 1936” 

The Secretary of State for the Colonies has made 
the followmg appointments Mr R M Gambles, 
to be veterinary officer, Cyprus , Mr. J. D. Tallantire, 
to bo siiporintondont of agriculture, Nigeria ; Mr 
J M S Ushor-Wilson, to be supermtendent of 
agriculture, Nigeria, Mr R L Brooks (deputy 
conservator of forests), to be conservator of forests, 
Trmulad , Mr P E Carcenao (assistant conservator 
of forests, Mauritius), to be assistant conservator of 
forests, Malaya , Mr J de Meza (veterinary bacterio¬ 
logist), to be chief veterinary officer, Nyasaland , 
Mr J C Muir (superintendent of agriculture, Gold 
Coast), to bo senior agrioultural officer, Zanzibar, 
Mr F B L Butler (grader and inspector. Agri¬ 
cultural Department, Kenya), to be chief grader and 
inspector of produce, Agricultural Department, 
Cyprus 

Thk twenty-fifth Dutch Congress of Natural 
Science and Medicine will bo held m Leyden on 
April 23-26 under the jiresidonoy of Prof J van der 
Hoeve with Prof L G. M Baas Bechmg as president 
of the biological section and Prof E Gorter as 
president of the medical section Further mformation 
can bo obtained from the general secretaries. Dr D, 
Coehngh, Rogonteslaan 2, and D. N R. Pekelharmg, 
Jr, Moentweg 48, Bussiiin. 

Appuoations are invited for the following appoint¬ 
ments, on or before the dates mentioned •—^Pro¬ 
bationer mapping assistants to H M Land Registry— 
The Secretary, Civil Service Commission, Biirlmgton 
Gardens, London, W 1 (Fob. 21) A hood of the 
Engmeering Department of the Willesdon Technical 
College—^The Secretary, H M Walton (T ), 10 Great 
George Street, Westmmster, S W 1 (Feb. 22) A 
lecturer in electrical engineering at Norwich Teehnieal 
College— The Principal (Feb 26) A lecturer m 
electrical engmeering at Cliesterfiold Technical College 
—Tile Director of Education, County Education 
Office, St Mary’s Gate, Derby (Feb 25) A computer 
(Class II, male or female) for the Ordnance Committee, 
Royal Arsenal, Woolwich, S E 18—The Secretary 
(Feb 26) A principal of the South-East Essex 
Technical College-—^I'ho Director of Education, County 
Offices, Clielmsford (Feb 28). A lecturer m pathology 
in the University of Bristol—The Registrar (March 1) 
A lecturer m bacteriology in the University of 
Manchester and ivssistant bacteriologist m the Pubhc 
Health Laboratory—The Secretary, University, 
Birmmgham 3 (March 1) Junior scientific officerg 
at the National Physical Laboratory to work m the 
Aerodynamics and Radio Departments—The Director 
(Maroh 4) Probationary assistant ongmeers m the 
Post Ofiico Engmeering Department—The Secretary, 
Cml Service Commission, Burlington Gardens, Lon¬ 
don, W.I (March 7) A lecturer m anatomy and 
deputy-director of the Department at St. Thomas’s 
Hospital Medical School, Lambeth Palace Road, 
London, S E 1 (March 16) Laboratory assistants 
(male) at the Experimental Station, Porton, near 
Salisbury—The Oommandant. 
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Letters to the Editor 

The Editor does not hold himeelf responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspofnd with the writers of, rejected manuscripts 
intended for this or any other part of Natube, No notice is taken of anonymous communications 
Notes on points in some or this week’s lkttebs appkak on p. 271 

OOBHBSPONOKNTS ARE INVITED TO ATTACH SIMII^ SUMMARIES TO THEIR COMMUNICATIONS 


Viscosity of Helium 1 and Helium II 
Determinations have recently Been made in the 
Cryogenic Laboratory at Toronto of the viscosity of 
liquid helium in its two states, helium I and helium 11 
Helium I denotes the luiuid as it first forms at a 
temperature of 4-2° K When the pressure above 
the liquid 18 progressively reduceil, the temperature 
falls and the lupud bubbles freely os it boils under 
the reduced pressure Suddenly, 
when a temperature of 2 2° K is 
reached, the liquid changes its 
state—a change indicated by 
oomploto cessation of bodmg, 
although the temperature oon- 
tuiues to fall as pumping is con¬ 
tinued. 

The viscosity of liquid helium 
was measured, step by step as 
the temperature was reducecl, by 
moans of observation of the log- 
aritlimio decrement and periodic 
tune of the oscillation of a cir¬ 
cular metal cyhndor submerged 
in the liquid helium The oylmder 
was 2 hem in diameter, and 8 5 
cm in length over all, the top and 
bottom bomg bevelled in the form 
of cones, each 2 1 cm m height. 

From the top of the oylmder a 
stifl phosphor-bronze rod 0 07 
cm in diameter extended 62’5 
cm The rod and oylmder were 
suspended by a fine phosphor bronze ribbon 14 0 cm 
long The rod was sufficiently long to ensure that 
the suspension wire was kept at room temperature 
Fuller reports of the experiment will be made 
elsewhere: the results only are announced liere 
Hehum I at 4-2“ K . i) = 0 00011 o o s. units 
Helium I at 2-3° K . 71 = 0 00027 „ 

HeLumIIat2-2°K : ti = 0 000033 „ „ 

To show the defimteness of the viscosity change 
we may cite the follow mg. Durmg the course of the 
experiments the oylmder was set swmgmg in helium 
U (<2'2‘’ K) and the pressure over the helium liquid 
was allowed to change to that oorrespondmg to a 
temperature of 2-7° K. The cylinder continued to 
oscillate throughout the interval of this change of 
temperature, but as the state of the liquid ohwged 
from II to I, there was a very distinct and abrupt 
change m the loganthmio. decrement, which corre¬ 
sponded to the above changes m the coefficient of 
viscosity. 

This work was carried out by Messrs Wilhelm, 
Mwener and A. R. Clarke 

E. F. Burton. 

McLennan Laboratory, 

University of Toronto. 

Jan, 9. 


An Application of Infra-Red Photography to 
Palicobotanical Research 

Transfer preparations of fossil plants, particularly 
those of Carboniferous ago, provide the paleeobotamst 
with the plant remains separated from the rock 
matrix and mountotl on a transparent base of Canada 
balsam or cellulose ester Wliile many of these fossil 
remams are translucent and giv o the investigator the 


opportunity of studying some of their microscopic 
features by transmitted light, many ore opaque with 
ordinary types of illumination. 

It has been found that some of tliese apparently 
opaque fossils are translucent with respect to mfra- 
rod rays, and photographs taken on plates sensitive 
to the infra-rwl part of the spectrum reveal quite 
a considerable amount of detail otherwise invisible. 
The Bccompanymg illustration (Fig 1) moludes (1) a 
photograph by transmitted light of a fossil plant of 
Coal Measure age taken on an ordinary photographic 
plate , (2) 18 the same subject taken on a panchrom¬ 
atic plate with a dark red filter, and (3) is the 
same subject taken on an mfra red plate with an 
inlra-red filter The exposure required with the 
panchromatio plate was considerably longer than that 
required for the two other photographs The exposure 
with the infra-red was one mmute Tlie magnification 
IS m each case 6 6. 

It IB clear that since this fossil is a thin layer of 
coal, this method of examinmg carbonaceous fossil 
plants may be very effective in ootd petrology m the 
examination of coal in thin sections. 

John Wauton 

Department of Botany, 

University, Glasgow. 

Jan. 16. 
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Scattering of Hard v-Rays and Annihilation Radution 

To determine the relative importance of the 
annihilation of positive electrons in the phenomenon 
of the ‘scattering’ of hard y-rays, observations were 
made on the secondary y-radiation from thin lead 
foils irradiated with thorium C' yrays (25 ingm ) 
With a scattermg angle of about 140“, 0 8 cm 
effective lead hlter was sufheiont to absorb ]>ractically 
all the Compton scattering, and still leave pro 
dominant the softer of the two components m the 
anomalous scattoruig, namely, the coin|M>nent which 
has been attribuUvl to the annihilation of positive 
electrons 

A shei't of paraffin wax wivs plaeoil in front of 
the source to reduce to a minuniim the number of 
positive electrons falling on the scattorer Measure¬ 
ments were made on the secondary y radiation from 
foils of varying thicknesses (t) down to thicknesses 
of the order of, and appreiMably less than, the average 
range (ft) of the positive electrons, expected from 
theory, from the y rays used. If the annihilation 
hypothesis is correct, the ‘scattered’ radiation tinder 
these conditions should, in the region t ~ R, decrease 
much more rapiilly with disiroasmg I tlian its first 
power, owing to the escape of the positive electrons 
from the foil before annihilation This rapid decrease 
was actually found, the effect of the thinnest foil 
used (~ 0 002 cm ) bemg only about 30 per cent 
of the value corresponding to a linear variation with t 
This shows that at least about 70 jior cent of the 
scattered rmliation under tlioso conditions is due to 
annihilation' 

To test further the annihilation theory of the ongm 
of the 8o/t component, it was compared, under 
practically identical conditions, with the Compton 
scattermg through 79°, this angle of scattering giving 
Compton radiation of the same wave-lengtli, namely 
h/mc, as that of the theoretical anndiilation radiation 
Both in frequency and intoiisity the soft component 
was found to agree fairly well with the theoretical 
expectations, and tliero is no fpiestion, according to 
the present exjierimeiits, of the annihilation radiation 
being only a small fraction of the theoretical value, 
as mauitainod by Botho and Horn* Tlie theoretical 
intensity was estimated m the usual way from the 
number of positive electrons products! by the primary 
y-rays according to Dirao's theory’ 

To investigate tho^oni component m the anomalous 
scattermg, ohsorvations wore made with different 
thicknesses of lead filter m the patli of the secondary 
rays, up to 6 cm of lead at 140°, and up to 7 cm 
at 80° While a sliglit progreiisivo hardening was 
found with mcreosing filter strength, throughout this 
range, tliore was no evidence for setondary radiation 
of primary hardness Actually, with the maxmium 
filter thickness, the secondary radiation was definitely 
softer than the hard y-rays from radium C. The 
latter corresponil to a quantum energy of about 
1 -9 X 10* volts, while the effective primary radiation 
m the above experiments has a quantum energy of 
2-66 X 10* volts 

Tlie mitial intensity of the hard component from 
lead iB of the order of 16 per cent of that of the 
half-million volt radiation It is somewhat aniso¬ 
tropic, bemg more intense at 80° than at 140° 
The anisotropy is more pronounced for light elements. 
These results are qualitatively m agreement with 
the supposition that the hard component is due 
to X-radiation from Compton electrons, and the 
annihilation of positive electrons before reaching the 


end of their range, the degree of anisotropy of such 
tertiary radiations bemg dependent on the atomic 
number through the nuclear scattering of the 
secondary electrons The importance of the first of 
those processes has already been emphasised by 
Lauritsen and Opiienhoimcr*, and from more recent 
and detailed calculations by Wheeler and Plosset* 
it appears that the two proeosses will aecount for 
at least a large part of the hard component 

A fuller aecount of the experiments described m 
this note, and of a more detailed analysis of the 
results when ooinpletixt. will be published m due 
course The experiments were carried out at the 
laboratory of the Institute for Theoretical Physios, 
Copenhagen, and I shoultl like to take this oppor¬ 
tunity of thanking Prof N Bohr for his kind interest 
in the investigation, and also Dr J C Jacobsen and 
Mr K F Brostrom for tlieir valuable assistance m 
the experimental work 

E J Williams. 
Institute for Theoretical Physics, 

Copenhagen Jan 12 


' (f eatUet experiments by the writer using 0 1 mm lead foU and 
radium C y-rays (NiTuaB, 13S, 416 , 1934) 

• Z Phvt . W. 083 , 1934 

• Oppenhelmei and Plesset, Phpi Rev , 44, 53 , 1033 Bethe and 
Heltler, Proe Ro» .'*«•. 14», 8), 1934 

• Rhyt Ruv , 44, so , 1934 

' To be published In Die Phtinail Keeune Tlieso authors have also 
ooDsIdcred other possible elfscto, including the Kaman scattering of 
the primary radiation, and found them to lie unimportant 


Colchicine and Tumour Growth 
The finding of considerable numbers of mitotic 
figures m the haemojioictic organs of normal healthy 
annuals and in the neoplitstic tissues of tiirnour- 
bennng aminah after coleliieme admmistration has 
led many students to suspect an inter-relationship 
between mitosis and the alkaloid But the effect 
of colchicine in slowmg down the rate of growth of 
neoplastic tissue has not boon reported 
Following on some earlier observations (unpublished, 
1927) which I mode m conjunction with the late Prof 
M R J. Hayes on the beneficial effects of deep X-ray 
therapy on neoplasms in patients auffermg from acute 
attacks of gout, which were bemg treat^ with col- 
chicuro, a senes of experiments was recently planned 
with the object of dotormming to what extent the 
colchicine might affect new growths 

In one of those, a group of twelve turnour-bearmg 
mice (Af 63), were injected subcutaneously on 
alternate days with small doses of oolchicme (kmdly 
supplied by the director of the Wellcome Bureau of 
Scientific Research, where tlie work was carried out) 
Treatment lasted for a penod of two weeks. Twelve 
other tumour-bearing mice were used as controls. 
The tumours'at the end of the first week showeil 
much less growth as comjsared with the controls ; 
while at the end of the second week there was no 
macroscopically recognisable tumour tissue present 
in 86 6 per cent of the mjected animals, and only 
mmute nodules could be detected in the remauung 
33 ’3 per cent These nodules finally showed complete 
regression, and no tumour tissue could be rocog- 
nii^ eight weeks later The controls m all but one 
instance showed a marked development of the tumour 
In another series, the percentage of animals in which 
there was no recognisable tumour tissue at the end 
of two weeks was 100 per cent 

From the effects observed in these tumour-beormg 
mice, it was thought advisable to determme what 
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ofCeots, if any, could bo obtained in dof;a with spon¬ 
taneous tumours. Of several dogs treated or luider- 
gomg treatment with colohiome, the changes observed 
in a spontaneous tumour m the peritonsillar region 
ui one of these animals is suiiiciontly striking to 
warrant recording 

Case history Healyhain, 11 years old. Difficulty 
in swallowuig biscuits observed about August 26, 
1934 By September 30 a marked tendency for 
holding his head on the left side had developed 
On November 19 it was difficult and painful to open 
the mouth The diffloulty in deglutition had in¬ 
creased, and the animal was unable to bark On 
examination there was seen an ulcerated tumour on 
the loft side of the bucal mucous membrane just 
ventral to the anterior pillars of the fauces on the left 
side, about the size of a walnut The dog was admitted 
to the Royal Vetermary College <m December 19, 1934, 
and injections of colohicmo wore begun, following 
on the clinical diagnosis of epithelioma Injections 
were continued on alternate days and on .January 
9, 193.'), a small portion of the tumour was excised 
for hishilogical examination The cluneal diag¬ 
nosis was conlirmod The administration of col¬ 
chicine was oontmiiod and the tumour insjan'tod 
daily There was a jirogressivo diminution in the 
size of the growth, and on January 29 only a small 
s(.ar remained at the site of the origmal growth 
'Iheso experunonts are being continued with various 
transplanl.able tumours, and a numbei of animals 
with spontaneous tumours are being treated with 
colchicine 

The significance of these and other facts relating 
to the cllocts of colchicine in man and other animals, 
as well as the effects of such agents as X-rays and 
radium in corabmation witli colchicine on now 
growths, will bo puhlisliod and discussed in collabora¬ 
tion with Dr (i M Findlay, of the Wellcome Bureau 
of Scientific Research, to whom I am indebted for 
facilities and assistance in carrying out this research 
E C Amoroso. 

Royal Veterinary College, 

London, N W 1 
Fob 4. 

Identity of Vitamin B, and Flavine and the 
Nomenclature of ViUmins 
EI.VSHJBM and Koehn have stated* that vitamm 
B, and flavines are not identical Now Elvohjem 
and Koehn work with chicks, while Ooldberger and 
others, who were the first to adopt the notation 
'P-P factor’, which was afterwards called vitamin 
B„ have used dogs and rats for their experiments 
The first symptom that they describe for their rats 
was “a tendency of the lids of one or both eyes to 
adhere together with, m some mstancos, an accumula¬ 
tion of dried secretion on the margins of the lid" 

It IS precisely this pathological condition which 
we have been able to cure by lactoflavme The laoto- 
flavnie that wo used was prepared from milk, accord¬ 
ing to the methods devised by Kuhn Further, 
Miss Cluck and others, who were among the first to 
use the notation vitamin B„ found that a preparation 
of ogg-white is rich in vitamm Bf. Mr. Tiene, in our 
laboratory, found, on exposing that extract from egg- 
white to sunlight, that the vitamm is lost; this 
suggests that this vitamm, which Miss Chick called 
vitamin B„ is a flavine. Therefore I think that 
Kuhn IS right in callmg his lactoflavme vitamm B, 
These mvestigations demonstrate, I think, that 


we ore adoptmg the wrong method m our nomen¬ 
clature of vitanuns by denommatmg them according 
to the letters of the alphabet When we isolate more 
of them—and I am sure there arc still several as 
yet unknown vitomms—wo have the trouble of 
giving them the right letters, and there la again the 
danger that two investigators may < laiin the same 
letter for cjuito different siibstaneos, as is the ease 
with vitamin B, Also, the old system is not at all 
logical vitamins B, and B, are not only quite 
different substances, but have also very different 
actions, on the otlior hand, vitamms D, and D, 
probably do not differ very iriiieh in structure, and 
in action differ only quantitatively. 

I should like to projxibc, therefore, to omit all 
these letters m the denomination of vitamms The 
vitamins that are isolated in a pure state should be 
given their proper names, as has already been done 
for some of them. .So long os they remain umsolated, 
they may receive a provisional name, just as in the 
case of hormones Hence vitainin A may provision¬ 
ally be called anti xorophtluilmic-vitamin 

Further, I propose to <all the present vitamin Bi 
in the future ancurin (from a[nti polyjneiir[itiB 
vitam]in). I think I have some right to jiropose 
this, as Dr Donath and I were the first to obtain 
this vitamm m a crystalline state 

Of the other B vitamins, one is railed flavin 
Wliether this is the siRTific anti-pellagra v itarnin or 
not may soon bo known, whim the pure flavin is 
tested on human jiellagra patients 

Vitamin C is nlrooily calleil ascorbic ai id by Szont- 
(lyorgyi, which name has come into general use 
One preparation ot vitamin D is already called 
calciferol As soon as the antirachitic factor from 
cod liver oil, which is certainly a different substance 
from calciferol, is prejiRrtyl m a jiure state, it will 
receive a name 

The E vitamins may provisionally be called sex- 
vitamms or anti sterility vitamins 

It IS a pity that there is no international committee 
to regulate this nomenclature 

B. U P Jansen 

Laboratory for Physiological Chemistry, 

University, Amsterdam .lan 24. 

• NATini*, U4, 1007 , 1934. 


Aluminium Chloride as a Catolyst of Hydrogen 
Interchange 


The Fnedol Crafts reaction 

RCl ( C,H, G.H^lt -f- IICI 

suggests tho use of AlCl, os a catalyst for the inter- 
ohange of hydrogen between benzene and hydrogen 
chloride We have found this expectation confirmed m 
the followmg experiments' 0 5 gm of AlCli was 
brought mto contact, for three hours, m a vessel of 
about 100 c c capacity, with a mixture of ordinary 
benzene and hydrogen chloride contaming 13 4 per 
cent D, tho temperature m two runs being 26° and 
60” respectively 


Pit cent D In 
hydrogf^n chloride 
•fter trcAtment 
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From the analysis of the hydrogen ohlonde given 
in ooltunn 4, it follows that in both oases more than 
90 per cent of tho D had passed over from the hydro¬ 
gen chloride into the benzene. This has been oon- 
linned by analysing the benzene formed We have 
fotmd mdications that under tlio above experi¬ 
mental conditions tho reaction proceeds to some 
extent, even when no AlCli is present, but in this 
case it goes at a much slower rate 

J. Kbnker 

M POLANYI. 

University of Manchester. P Szkqo 


Crystal Structure of Cyanuric Triazide 
In connexion with tlio discussion on dipole 
momenta held by tho Faraday .Society at Oxford m 
April 1934, Sir William Bragg described* briefly tho 
results of a research, which I had boon making on 
the structure of cyanuno tnazide A Fourier analysis 
of the measured X-niy mtenaitios of (hkio) planes 
showed the three nitrogen atoms of tho azide group 
to be in a straight line* Details of the research were 
promised later and wore held up for an absolute 
intensity determination to be made. The calculations 
arc now completed and will, 1 hope, bo published soon 
Mr E W Hughes has now published* a structure 
which resembles mine, but differs from it m certam 
important featiiros He shows the azide group as 
departmg from linearity by 16°, while I find that 
any departure from the straight line could not 
exceed 3° or 4° Tlie distances between tho cen¬ 
tres of the atoms in tho cyanuric rmg ho finds 
to be all equal, thus indioating an oscillating double 
bond as ui benzene 1 find those distances alternately 
larger and smaller, correspoiidmg with fixed single 
and double bonds respectively. The mter-atomic 
distances which I find are not ui complete agreement 
wnth lus. Mr Hughes’s estimates of the intensity 
of X-ray reflections were mode by eye and I cannot 
think this a sufficiently safe or accurate method for 
tho purpose My measurements were made by means 
of a Robinson photometer and put on an absolute 
scale by tho accurate method of the ionisation 
cliamber _ ^ 

I. Ellis Knaoos 

Davy Faraday Jjabomtory, 

Royal Institution, W 1 

‘ Natusi, 1»4, . 1934 

• Ttoim Far Soe , 30, 826 , 1934. 

•J CA«m PAyi, I, 1933 


Spectra and Latent Energy m Flame Gases 

In a recent letter on the above subject, Prof. W. T 
David* piomts out that after flame has travelled 
through an mflammablo gaseous mixture, the gases 
remammg omit lummous (visible and ultra-violet) 
radiation for a considerable period of time if their 
temperature is kept up. In an investigation earned 
out at the Unil^ States Bureau of Standards, 
accounts of which have already appeared*,*.*, 
evidence of prolonged emission m the in&a-red was 
obtained from observations of flame m the cylinder 
of an engme dehvermg power. 

Infia-i^ radiation (to about lip) was recorded 
from explosions m a small amgle oylmder L-head 
engme, through fluorite wmdowrs let mto the engme 
he^. The fuels used were benzole, and beii^le 
blended with a low-grade petrol. Observations were 


made of a small depth of charge perpendicular to the 
direction of flame travel, so that radiation was 
successively recordeil from unbumed charge ahead 
of tho flame front, from tho flame front, and from 
gases remammg behind the flame front Curves of 
radiation agamst crank angle were initially horizontal, 
rose sharply (at the instant visible flame appeared 
under the window iii use) to a maximum, and then 
decreased gradually 

From gases under a window adjacent to the 
sparkmg plug, radiation from non-knockmg ex¬ 
plosions reached a maximum slightly before maximum 
pressure was recorded m tho cylinder, and at tho 
same mstant visible flame appeared under another 
wmdow, slightly more than 10 cm. away m tho 
direction of flame travel (This distance corresponded 
to 20'’-26“ of engine crank rotation ) 

From gases m tho ‘knocking zone’, radiation from 
non-knocking explosions continued to rise for 20° of 
crank angle alter the arrival of visible flame m 
knookmg explosions visible flame arrived earlier, and 
a higher maximum radiation was reached, 16° later 
os against 20°. For both uon-knooking and knocking 
explosions, maximum pressure in the cylinder pre¬ 
ceded maximum radiation 

Later m tho cycle, both radiation and pressure 
curves for knocking explosions were below those for 
non-knookmg, mdicotmg greater loss of energy from 
tho charge mvolved in the knock. 

The fact that radiation through a given wmdow 
contmued to rise for approximately 20° of crmik 
angle after the arrival of flame under that window 
wets taken as evidence that formation of HgO and GO| 
moleculos contmued for at loast this period, and 
probably longer, after inflammation Some doubt 
was consequently expressed concemmg the assump¬ 
tion, based on oxygon determmations at successive 
moments durmg the cycle, that combustion is com¬ 
pleted m a narrow flame front* 

It may be that, m an engme oylmder, some 
metastable H|0 and CO, molecules are formed, 
which then part with their latent energy, either 
commumoating it to neighbourmg molecules or 
emittmg radiation on the wave-lengths oharactenstio 
of H,0 and CO, This would make it easier to 
reoonoilo the 20° lag between the appearance of flame 
and the attainment of maximum radiation m the 
infra red, with the shorter period required for com¬ 
bustion to bo completed m a narrow flame front. 
It IS also possible that the phenomenon of fuel-knock 
may be connected with tho proportion of metastable 
molecules formed during combustion 

Sydnky Stkele. 

7, Sefton Avenue, 

Wiilnes, Lancs 


> Natdbs. XM, Mi, 1934 

• Steelo, NaTOR*, 198, 186-6 , 1931 

• SteeJe. Ind Etv CAm.M, 388-93 , 1933 
•M«ryfn, Caldwell and Steele, NaUoiiaI Advhorjr 

•ronautloa, Teotuilcal lleport ao 486 , 1934 

• Withrow, LoveU and fiord, Ittd Eng Cham , 98, 946 , 1930. 


Diamagnetism of Light and Heavy Water 
The molecular diamagnetism of light water, 12 -97, 
has been closely approstohed m the values hitherto 
published for heavy water: 12 90* and 12'Te*. A 
oomoidenoe has been observed in this department by 
J. H. Cruiokshank, usmg a Cune-Ch6neveau magnetic 
balance: the molecular diamagnetism of heavy 
water was 12 96tt0-02. Additional measurements 
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on light/heavy water mixtures, containing 44, «2 
and 87 per cent of heavy water, shuwoil strictly 
additive susceptibility H,0, D,0 and HDO theri'- 
foro appear to have identical molcinlar dia¬ 
magnetisms, and to lia\ e no mdiienoe on one anothei's 
inagnetisni 

J H Criiieksliank, however, lias carrieil out a 
more rermed measurement, and notifetl a iwciihar 
lag in which appears an ohsinvable magnetic dd- 
foreiico between the two waters The change' in 
susceptibility of freshly melted water, the tempera 
turn of which hail Ixsiii alloweil to rise to that ot 
tho halaui'c, 18^ C , was followed over a jieriod ot 30 
niinuts*s after molting b> < ontinuoiislv reiuhiig tho 
delloxions The reitdmgs gnuliially intreasi'd to a 
maximum at 20 iniiiiitos after melting, and then fell 
slightly to a constant value 

According to recent views*.*, tho state of co¬ 
ordination of wat< I IS Hill h that the molecules are, 
for geomotni reasons, hi Id faithcr apait than they 
would ho m a state of closest packing 'J’hereforc, 
although the local efTixt of co ordination is to lower 
tho diamagni'tism at the bonds, the volume effis t 
luevents deprcHsion at other jioints and keeps the 
diamagnetism up Jn ice, co onlmation is a 
inaxiinum , m fri'shly mcltisi water, there is a lag 
in deco ordination shown by a continuous change in 
the susceptibility This change is an incroiwe to 
begin with, because the de< o ordination liMal oftoi t 
{with its rise of diamagnetism) is preilommant 
hater, the corrosjKiriding volume effect (with its fall 
of diamagnetism) bis oincs more effective, aa seen in 
the dev’clopment of a maximum value 

In heavy water, both the increase m susceptibility 
to the maximum value and the subseipient fall to 
constant value are less than in light water, but take 
jilaie III the same time Dooo-onhtiation m heavy' 
water tends to take place less readily than in light , 
but tho higher degu>e of co ordination in tho equili¬ 
brium state, and the accelerating effect on doco- 
onlinution of the higher initial teniporaturo, 3 8“ O , 
louiitoract this tendency, with the result that 
equilibrium is reached m the same time as for light 
water Tho rise to and the fall from the maximum 
susceptibility are less because tho total loss of co¬ 
ordination required to reach equilibrium is less end 
thus there is leJis scope for display of lag 

It has boon ussiimeil that the ternfleratiire ot t)w 
water rose to 18“ C before the observations were 
begun, but the rise m susceptibility due to a still 
rising tomponvturo recjuircis to bo added to the rise 
in susceptibility due to tho local effect of dooo- 
ordination This makes the rise to the maximum 
greater than tho fall to the oipiilibruiin 

During an onhnary determmation of susceptibility, 
the lag described hero escapes observation because it 
IS finished long before tho constant can bo 
determined r- 


Spectrum of Doubly Ionised Iodine 
WoaK on the identification of tbo lines belonging 
to this spci'trum wivs begun more than four years 
ago and a preliimnary announcement on a clue 
obtained winch was oxpci ted to leail to an analysis 
ol the hpectrum was made at the time in these 
columns* That clue, however, did not li'uil to the 
expcctssl result, anil hml to be abandoned Finally, 
it was realised that the only way of solution, though 
nwessarily a very lengthy and hslious one, was to 
lind all possible different es bctwis'ii the wave- 
numbers asciibisl to this spcctniin 

For tins purpose tho measurcinonts miule by 
Kerris* were iiseil and. lontining tho froqnoncy 
differcncos up to within about 15,51)0, nearly 35,000 
subtrait ions wore offectisl From tbeso baa been 
sorted out what is bolieviHl to be a gi nuine regularity' 
among 50 linos of tbo spci trum The agreemont 
among tbo various difforoni es occurring m this 
mti'rcombination is of the unliT of 0 2 ThiK has Iwl 
to tho idontification of most of tho terms in the 8s 
and Op levels and a tow in tho lovol Tho rolativ'o 
values of the terms are 


Op level 0, 68 5, 1731 0, 2790 7. 4851 0, 6(171 4. 

0587 1. 8193'7, 10905 2, 12988 9. 

Os level 28222 3, 29030 3. 29908 9, 30272 0, 
30503 0, 32839 7, 35299 4 
M level 24618 0. 27004 7, 40086 6 
Details of the work up to date are being sent foi 
publieation in tho Jndwn Journal of Phijstc^ 

J B Seth 

Physics Laboratory, 

Oovoniinent College, Lahore 
Doc 24 


‘Viscacelle' as a Material for making Compensating 
Plates and Wedges for the Polarising Microscope 
‘Visoaobllk’ (colluloso shoot manufactured by 
Messrs Courtaulds by the viscose process and used 
extensively as a wrapping material) is birefrmgent 
There seems little doubt that this propi'rty is duo 
to a not orientation of tho long cellulose molecules 
caused by tho unidirectional tension to which the 
shoot 18 subjected while being ‘spun’ Under this 
tension, tho molecules may bo oxpocteii to arrange 
thoiuselvos so that thoir length directions are parallel 
or nearly parallel to tho dirootion of tension Tins 
explanation is supported by the fact that the direction 
of tension (revealed on out sheets by jiarallel streaks) 
IS the ‘alow’ direction of vibration 

The accompanying table giv(*s some relevant 


The same experiment was tried with ben¬ 
zene m p, 6 4“ and aniline m p —8", but 
in neither case was a maximum observed, 
although it could be seen repeatedly with 
the waters 


Fbancis W. Gbav. 

James H Cbuiokshank 
Department of Chemistry, 

University, Aberdeen 
Dec 17 

; and Frojt, J Aiiwr CW 66, 4330 , IJ 

• 7* ‘nd r«hlenbraoh, Naturmttaur^flm, St, 417 

1 D T?' J****. -I . 1. 510-648 , 1»SS 

R M Fowler, Prot Cam Ph\l 8oe , M, 220-241 , H 


Kill Oidin«r]> Orade 1 
300 Ordlnnrv, Orade 2 
400 Ordinary, Orade 1 
AIM Ordinary, Orade I 


) 020 - O 025 (3 layeni) purpitali red, f 070 

) 0‘ZO - 0 025 (3 lavem) orange nd, 450-480 

) 020 - 0 030 (3 toyere) bright blue, e 650 

J 040 - 0 040 (I layer) pale yeUow, 300-340 

(2 layere) bright blur, r 660 
) 020 - 0 025 (3 layeni) bright blue, r 000 


properties of specimens of different grades of 
‘Viscacelle’ supplied by Messrs Courtaulds T)io 
relative retardations were deduced from tho jiolarisa- 
tion colours by means of Levy’s colour chart of 
birofruigenoes 
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The ligures sliow that the thinnest specimens 
(“300” grades, 0 020-0 026 inm ) have, in single 
layers, relative retardations approaching, though m 
tlio main somowliat greater than tliat of tho qimrter- 
wavo mica plate, and a strip of tho niatorial bound 
between two glass slips by means of pieces of giirnmeii 
label can in lact be iisod as a satisfactory siibstiluto 
for this accessory Throe lac eis of the “3(X( Ordinary” 
mounted m tho saino way can bo used in plai’o of 
tho unit retardation selonito plate, whilst a step¬ 
wise pile of strips affords an altornafivo to tho mica 
stopped cvedgo or quartz wedge Tho colours given 
by such a wedge appeal to ho quite normal 

ft must he cmphasisoil that the figures m tho table 
refer to particular speiimens Ifowever, 1 have 
examined a number of other Kpocimons taken from 
proprietary articles without hnding wide deciations, 
and it secima that the hirefniigence of tho material 
may ho taken as roughly constant for a given thick- 
nosH It may hap[ien that several H[)i'cnnen8 of the 
“300" thickness have to Vie truxl before one is found 
from which a sensitive red can be built up It may 
be montionod that the higher birefringence of the 
moisturejjroot sample (last in table) as compared 
with others of tho same thickneas is not oonneeted 
with its protective roatmg, for when this was dissolveil 
off with a mixture of aeetono and ethyl acetate, no 
apparent decrease m tho birofringorii e was observed. 

1 am indebted to Messrs (lourtaiilds for supplying 
griKlod samples and for information eonceming tho 
tnanufivoturo and jiroperties of tho material 

N If Hartshounk 

University (lollege 
>S\c ansoa 
.Ian 10 


Dimensions of Electric and Magnetic Umts 

If in a recent letter' Sir James Henderson uses 
the word ‘dimensions’ in its customary sense of 
relation to the units of length, mass and time, ho 
18 arousing false fiopes by suggestuig tho possibibty 
of a ‘discovoiy’ of tho dimensions of p, and A',, 
for those dunensions, and not merely the numerical 
values of the quantities, are both completely arbitrary, 
dejKJuding upon the umts of measurement which may 
bo selected 

It lias indeed been proved that ■=- c’ 

whore A is tho (juantity appearing m Ampere’s 
equation and c is the velocity of propagation of 
electromagnetic waves m a vacuum, but it still 
remains true that p, and Ke may each bo separately 
given any values whatever In sorno systems of units 
whicli have been adopted or discussixl, for example, 
in tho Oaussian system, separate values have boon 
assigned to each , in other systenis.as m tho ‘electro 
static’ and in tho ‘cloctromagnetic’ system, a value 
has been assigncsl to either A', or p, and the other 
obtained from it by an arbitrary assumption such 
as A ^ I. while other recently discussed systems ore 
founded upon the adoption of two independent 
arbitrary assumptions from which the values of K, 
and po can be deduced, but for purposes of measure¬ 
ment, as distinguished from historical or more or loss 
sentimental considerations, a system depends only 
upon the values of Kg and pj charaotonstic of it 
and not at all upon the methods by winch these 
values wore finally reached 

It IS true that the electronic theory asserts that 
a magnet is not merely equivalent to but identical 
with a certain system of electrons in motion, but the 
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argument that this identity necessarily requires the 
adoption of a system of units m which p, ■= 1 or 
in which 7hL must be dimensionally equal to is 
altogether unsound 

Sir Jainos may nadily convmce himself of this 
by the examination of tho following simple example 
Tlin modern form of the electronic theory obviously 
suggests tho existence of a ‘natural’ system of electro- 
rnagnotie measurement m which tho unit of electric 
quantity will be the electron and the unit of magnetic 
moment will lie tho Bohr magneton The ‘natural’ 
unit of current will be such that a current t will m- 
v'olve tho net passage of i oleidrons per unit of time 
and tho ‘natural’ unit of quantity of magnetism will 
be such that two equal and opjiosito quantities ia 
of magnetism separated by one unit of length will 
have a magnetic moment of »i magnetons (In this 
system it is obvious that yuL is dimensionally a 
numeric while tho thniensions of iIA are lAjT, and 
It is easily dcdueihlo that tho dimensions of A', are 
T*IML* and of p,, T'^IML* The nuniencal values 
of these quantities will, of course, depend upon the 
units of length, mass and time adojited 

It IS scarcely necessary to remark that the 
theoretical charms of such a ‘natiirar system are 
totally eclipseil by its practical inconveniences 

L R WlLBERFOBCB 

University of Liverpool 
Jan. 21. 

‘Natobb, 1M, 106, 1915 


Structure of the Caudal Fm of the Cod 

With reference to Dr Whitehonsn’s suggestion* 
tViat the caudal fin of the coil is of a normal homoceroal 
type, may I stato that I have just completed a study 
of tho development of this fin, as a result of winch 
I can aftmn that, while it certainly presorvos indica¬ 
tions of its homoceroal origin, it would be misleading 
to apply the term ‘homocoroaT to it in its present 
form 

Whereas m the homoceroal fin practically the whole 
of tho web IB supported by morphologically ventral 
skeletal elements belonging to the hypochordal lobe, 
in the (ladoid fin the upper half of the web is sup¬ 
ported by morphologically dorsal elements which 
arise in a dorsal fin fold, this growing back to fuse 
with a oorrospondmg ventral fin fold and thus form 
the symmetrical web Now Agassiz* long ago showed 
that, because tho homocerc^ hn devdoped as an 
exaggeration of heterocercy, the terminal 'axial lobe’ 
of the embryonic caudal fin (m winch is included the 
tip of the notochord) forma a small dorsal lobe to 
the developmg definitive fin He was, however, 
unable to find this lobe m the cod, as ran be well 
understood frohi my own observations, which show 
that it IS suppressed between the developing dorsal 
and ventral components of the fin , it is here, in 
other words, mmlial rather than dorsal m position. 

B’or this and other reasons the term ‘pseudocaudal’ 
appears to me to bo the most satisfactory designation 
for tho Gadoid fin A full report and discussion 
of my results will be published elsewhere 

E J. W Barrington. 

Department of Zoology, 

University Golloge, 

Nottingham 
Jan 14. 

‘ Natuu, 1S5, 70, January 12, 1935 

• Proe Avm Atad , U , 1877 
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Evolution and Human Origins 
My attention has boon directed to tlie loading 
article m tho issue of Natukk of January 26 in which 
criticisms arc made on an address by me to tho 
Victoria Institute recently T have no desire to 
enter into further written controversy on tho subject 
just at present, and you might probably be unable 
m any case to afford space for it in the jiages ol 
Natoiik If, however, no notice wore taken of the 
objei tions urged, it might be considered that silence 
gave consent or that no answer is jKissible I beg 
therefoin by your courtesy to say that when, as seems 
jirobahlc, a new edition of the address is published, 
careful consideration will be given to the arguments 
in your loading article and such countor-argiiments or 
replies presented as are necessary or jiossible This 
will jirobably be a more convenient way of dealing 
with them than extending the controversy at the 
present time in tho pages of your valued periodical 
Sidmouth, South Devon AMBnosE Elkmino 
F<-h 3 

More Work for the R.S.P.C A. 

MtTt'H satisfaction must have been felt hj lovcis 
of the lower animals in readmg the review in 
Natukk of February 2 (p 164) of the work accom¬ 


plished by the RSPt’A since its foundation in 
1824 It encourages one to hope that the Socictv 
will delay no lorigei in jirossirig foi prohibition 
of tho cruel jiracticc of ilockiiig tin' tails nt 
horsi's 

It 18 not hkoly that any serious ojijiosition would 
he offered to such legislation as may be tiectssiuv 
to render docking a penal offence Something might 
be tiecomphshod if horst^s mutilated ami dishgiiied 
Ill this senseless manner were disqiiahhisl as prize¬ 
winners in tlio show ring, but that would not att 
as iinivorsal prohibition One has but to wiifcb 
horses thus imitilatiHl when turned out to grass ni 
summer to realise what they siiffei fioin swiums ot 
flies 

Fortiinati'ly, the luiwlice of dm king is not marly 
so geneial as it usetl to be During the I’enmsiilar 
War, tho Duke of VV'elhngton required all lavalry 
chargers to be so tieated iii order that tlu'y might 
he distmguisheil from those in t)ie Freni h arinv' 
At the present tune, howevei, the hoiscs of British 
cav'alry and those iii all me mg and most hunting 
estahhshmonts are not doeketl , hut many farm 
horses and trotting cobs are still subject to the 
removal of some of tin it lower vertebric 

Ukuiifrt Maxwell 

Monreitb 


Points from Foregoing Letters 


The behaviour of liciind helium indicates that it 
exists in two forms, helium I and helium II Their 
viscosities have been determined in Prof E F 
Barton’s laboratory at Toronto It appears that 
when helium I, which is formed at 4 2" K, is fuither 
cooled, it becomes more viscous down to 2 3" K , 
at 2 2" K the liquid suddenly becomes more fluid as 
it changes into helium II 

Thin layers of carbonaceous fossil plants such as are 
present in coal, whiJo opaijue to ordmary light, allow 
the passage of infra-red radiation Prof John Walton 
submits photographs of a fossil plant taken in red 
and infra-rod light, the latter showing marked internal 
struoture. 

It has been suggested that y radiation may he 
changed mto positive electrons and vice versa Dr 
E J Williams finds that very tlim load foils (about 
0 002 cm thick), when irradiated with y rays from 
thoruun C*, yield loss than the calculate"! amount 
of scs’ondary y-rays This he interprets as evidence 
that the positive electrons produced by tho original 
y-rays escajie from the lead-foils before they are 
‘annihilated’ and changed mto the softer secondary 
y-rays Tho more jienetrating y-rays scattered by 
lead-foil are ascribed to y-radiation from recoil elec¬ 
trons and to the annihilation of positive electrons 
before reaching the end of their journey 

Colchicine, the active substance from tho seeds and 
corm of tho meadow saffron, hitherto need in tho 
treatment of gout, has been found by Dr E C 
Amoroso to be effective in treating a spontaneous 
tumour in a dog Dr Amoroso also states that 
colohicino has effected the regression of tumours 
transplanted on mice 

Prof B C P Jansen supports Kuhn’s claim that 
Iwtoflavme is identical with the origmally described 
vitamin B„ since both have identical effects on dogs 


ami lats and are reiidcroil inactive by cxfiosure to 
sunlight Prof Jaiisoniulvocatestheusooldosuriptivo 
names instead of letters to mdieato the vwious 
V itamins 

Prof W T David has pul forward the view that 
‘metastable molecules’ at count for tho after-glow of 
gases following upon an oxjilosive leoction Dr S 
Steele lecalls previous observatinns showing jiro- 
longed einiHsiun of infra-red radiation during the 
explosive roiwtions which take place in a combustion 
engine Ho suggests that in i ii engine cyliiidor some 
metastable H,0 and CO, iiiolocules may be termed 

Tho magnetic suscoptibilitv of froslily meltui water 
increases during the first twenty minutes and then 
falls to a constant levt-l This is explained bv Dr 
F W Cray and Mr J H. Cruit kshank as tlue to tho 
lag in the renrraiigemi-nt of the water molecules (each 
moletulo of H,0 is surrounded by four others m a 
more or loss tetrahedron fashion , this arrangement 
IS somewhat different in ice and in water) With 
heavry watei a similar but loss pronoiinceiJ change 
with time 18 observ'od 

Dr. N H Hartshome directs attention to the 
fact that traii8|iaront eollulose sheets liehave towards 
light m a raamior similar to that of cry stals of mica, 
selenite and quartz, and in appropriate thicknesses 
may bo suVistituted for them in making comjoensating 
plates and wedges for the polarising i.ucroseopo 

Commenting on a letter from Sir James Henderson, 
Prof Wilberforce shows that tho accepted tluxiry of 
the identity between magnetic phenomena and 
oleetronio motion does not establish, os a necessary 
deduction, the equations (i, =■ 1, Ko — 1/c'. but on 
the contrary suggests a different ‘natural’ sy-stem of 
eleotroraagnetic measurement attractive in theory but 
inconvenient in practice The theory of dimensions 
has often been useful in deducing new physical laws 
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Research Items 


The Bones of Comenius W ry aliortlj nftcr tho doatli 
of the Kroat CVoch Hcholar, Joliii Amos ('oninnius, 
in Holland in IHTO, his fame, and men Ins last 
rostm^; jilaco were forKoften owinR to disturbed 
conditions both in liis nativo land and in Holland 
In till' eailier jiait of the nini'tecnth (•cntiir\ his 
moinorv was revived , but notwithstandiiiji: an 
abortive attempt to fix thi' site of his grave in 1871, 
it was only after the close of the War that the 
Czechoslovakian (lov eminent was able to make 
arrangeements with the Iliifth authorities for the 
disintc'nnent of his rc-mains This wa« made possiblcv 
by the discovery of the' register recording bm intc'r- 
nicnt 111 Novc-mber 107(1, not in the ‘grc>at churcli’ 
of Nivarden, as had previously bc>en thcjuglit, but m 
the ‘Walloon’ ohiucli This odiliec, after a varied 
histoiy, had long bcs-n oc'ciipicsl as a military barrac-ks 
The records showi'd that the body of Comonius had 
been depositPti in a ‘common’ grave, in which two 
further intennents hud followesl after considerable 
intervals Hargely owing to the intcmst of Mr K .T 
Vonka, of the (’zcchoslovakian Legation, and Dr 
K A B Oosterhuis, of Amsterdam, this grave was 
idontificvl and one of the throe skeletons provisionally 
idonlificxl by- its position and general condition as 
that of the great srholar The rcmiains have been 
examined and mea-surcsf in di'tail by Brof A J P 
van den Brock and Prof J Matic'gka, who after a 
close comparison with portraits of Comenius and 
such information as is available, pronounce the 
irlontitication to be m all probability well founded 
The skull IS hvperbraohycephalic (l•opllalIC index of 
80 71), liypsic ephalic (vertical index '77 04), ouryino- 
topic anti mesoprosopic The orbits are large and 
the nose thin The form and dunc-nsions of the skull, 
in fait, are such its are frequently encountered in 
Czec hoslovakia Among the more noteworthy 
features are the breadth of forehead and the fact 
that, notwithstanding the age of tlie subject at the 
time of death, the sutures of the skull had not closed 
The discovery of the remains and their character 
and method of identification are described in Anihro- 
pologiea (AcndcSniio Tcbiiinie des Sciences et vies 
Arts, Prague, lime riossc', 1933, just rcs'Cived) 

Prehistoric Rock Paintings in Abyssinia The Abb6 
Breuil describes m L’Anthropologt-e ( 44 , No 5-6) a 
numlier of rock-paintings m the Harrar (Abyssinia) 
which lie oxaniincil in 1933, when Dr Paul Weinort 
was engaged m the excavation of the palicolithic 
cave of Pore Kpic at Diri^ Dooua One senes of 
paintmgs was in the cave and a second was on a 
rock discovered by P Azais at Sourre. sixty kilo¬ 
metres from Diri^ Diioiia The cave of Porc-Epic is 
situated at the top of a cliff about 200 metres above 
the right bank of tlie River Dini-Daoua Its deposits, 
separated by two thin layers of stalagmite, belong 
to mesolithic and iiiiper jialseolithic iniltiires analogous 
to those of Konya and South Africa In the upper and 
middle deposits, moustero soliitro aiingnai lan im¬ 
plements are associated with geometrical microlitlis 
and a coarse jxjttery On the right wall aro a number 
of drawings, all more or less schematic, which aro 
{lartly covered by deposits and, consec|ueiitly, are 
older than the more mcont stalagmite. The figures 
aro highly conventionalised and. therefore, difficult 
of identification Approxunately, however, a list 


can be established which includes twenty human 
figures coinparafile to the most si hematic of southern 
Spain, one elephant, one lion, two carnivores with 
pointed muzzle and oars, fliiitei>n antelopes, three 
Bov idle, etc Nearly all are in bright rod, but there 
are the remains of earlier figures in yellow ochre 
and a roddy-brown The only romaikable hgme is 
that of a stag, whuh is compared with a similar 
figure from Zara Brouk (Addict). The paintmgs on 
tho lock at Soiirre aro of varied dating, distinginsh- 
ahle by the superpositions Thev fall into eight 
classes which belong to two mam periods, tho five 
ettilic'r stages being naturalistic, while of the later 
three, two aie schematic phases united by a period 
ot transition There is a hunting scone, hut all the 
leinauimg ligufca aro of a pastoral character They 
recall pre- and proto dynastic Egypt The identifica¬ 
tion of c-ortaui of the Bovidas laiscs an mtercstmg 
jKiuit hoaririg on tho cloniosticatiou of these anuniils 

Mitogenetic Radiation The nnnouncc'rnont, twedvo 
years ago, hy (lurwitach. of tho emission of radiations 
from rapidly growing tissues, occaaioncxl no little 
interest and oven surprise in biological circles, coming 
08 it did from a histologist with so high a reputation 
Many have been the attempts te rejH'at bis observa¬ 
tions, but the results of siuercxlmg investigators have 
yielded positive and negative results os oonsistently 
as tho tossing of a com Dr .1 B Bateman has 
remdored valuable service to biological workers ui 
carrying out a critical survey of tho literature of tho 
last dozen years dealing with this subject (“Mito- 
gonc'tic Radiation”, liwl liev , 10, 1, 42 , 1935) 

Tlio weight of the evidence tends slightly against 
the existence of such a phenomenon, anil there is 
no ground at all to support tho view that mito¬ 
genetic radiations, if tliey exist at all, have anyt.hing 
to do with ultra-violet radiation 

Statistics of 'Vanations Dr Hans fliinther has re¬ 
cently published a little book winch serves na a 
short but useful introduction to the statistics of 
variation (‘‘Die Variabihtat dor Organismen und 
ihre Normgreiv/cn” Pp 132 Leipzig Thieme, 
1936) It IS divided into fourteen sections, some of 
which may be montioneil as indicating its scope and 
charoctor the causes anil categories of variation, 
statistical and biometrical methods, the conception 
of the norm and of the abnormal, tho limits of 
variation and of tho norm, various types of biological 
statistical analysis, and special mcthixls for the 
comparison of variations, as between, for example, 
races, pojnilations, the sexes, tho right and left 
lialvos of the body and different stages of develop¬ 
ment, Various general questions regarding the 
nature and limits of variations aro discusseii 

Lamelhbranchs and a Cruciform Muscle. Mr Alastair 
Graham, following up his recent investigations of the 
cruciform muscle of certain LameUibranchs (Nature, 
Sept. 29, 1934, p 600), has compared in detail the 
anatomy of five bivalves bclongmg to the Tellinaoea, 
Oar% tMtneella, Telima crasaa, Maconui halihtca, 
Scrofrtculana plana and Donax vtUaltu together with 
CuUelhut poUitcidus as typical of the Solenide, and 
Solecurtu» acopttla and S rJuimosolen as representing 
tho Solecurtidae {Proc Roy Roc Edtn , 64 (2), No. 
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15, 1934) The result ol this work, as waa fore¬ 
shadowed in the previous paper, shows that the 
Soleeurtidie should be classified with the Tolluiaceti 
rather than with the fSolcnida' The .Solociirtidje, 
in common with the Tellinacoa, possess a ciiicifomi 
muscle and m many other respects resemble that 
group, whereas in the Solenidic the crucilorm iiiusck 
is absent The Soleeiirtulie ha\e, however, several 
features which are characteristic of the SoleiiitLe and 
rheie ayjpeara to be an uiidoubtt'il relationship As 
the author suggests, “the Soleciirtida* are to be 
legaidod as a gioup of Lamellibranclis linking the 
Teilinacoa with the Solenaiea, but themselves retain 
mg many more |irimiti\e features than do the 
Solenacea, and therefore falling themselves into the 
former grouji” The ,Solenidic probably' sejjarated 
fiom the ancostial forms of the Soleciirtidic and the 
other Telhnacea before the evolution of a ciucilorm 
muscle had taken yilace. and since their sepaiation 
have evolved along a wi'Il dehneil lino of their own 
It 18 an interesting fact and ono not easily explained 
that m till' two ('stuarini spei les ot the Tellinin ea, 
Macomi halthica and Scrobirulana the length 

of the intestine has become greatly elongated by 
coiling 

New Fresh-Water Mollusca Mr Alan Moztey has de 
scribed several new fresh water molluscs from 
iioitliern Asia {SviUhsonuin Miscellaneous Collections, 
92, No 2 , 1934) These were colloctcid during a 

jnuiney made m the years 1932 and 1933 through 
I ertaui fiarts of iSibeiia and northern Kazakstan, the 
object of the expcHlition being to investigate the 
molluscan fauna of the region The ni'W species arc 
all vi'ry like known British forms, a Valenla. a 
Lifnituiett, a Planorhis and a Physa, and there aie 
thn*e new subspecies of Lymnnea {(Jalba) jjttlustns 
described Tho doscnptionH are of the shells alone, 
111 some cases at least, only dead shells being obtained 
I’cdiiuto antiquihna, n sp , from Lake Khomoteno'ze, 
ajijiarently lived at some formc'r tune when the 
water level stoocl considerably higher than at jiresent 
fjimnaea jxilustris sandalcnsis, n siihsp , comes from 
a small somewhat saline lake on the Stejipe San 
Uala, Bouth west of Pavlodar, northern Kazakstan 
Although distinguishable, these four sub-specses 
lesemble one another eloselv 

Tortrix Moth Pests of Fruit Trees. Messrs fl L Hey, 
of the Murphy Chemical Company, and E J D 
Thomas, of the East Mailing Research Station, have 
recently yiiiblished an account of their investigations 
info the biology of Cacoecta (Tortrix) podana. Scop 
(./ Pmnol and Hort Sn , 12, No 4, pp 293-310. 
December, 1934). The paper is the first of a senes 
which 18 intended to include descriptions of a con¬ 
siderable number of Tortriculin which infest fruit 
trees in Britain C podana was first described in 
18.'i4, and is now distributed throughout Europe, 
though It has not yet reached tho United States 
Characters of the larva in all its seven mstars are 
describcxl in the paper under review, and its depreda¬ 
tions in each stage are considered Tlie pupa and 
mature msect receive shorter treatment An extensive 
bat of host plants, and a graphic description of 
damage done, give an idea of the economic signi¬ 
ficance of the pest. Methods of control depend upon 
the host plant Larvae con be removed from rhodo¬ 
dendrons by spraying with leaid arsenate, while this 
wash has little effect on the pest as it occurs on fruit 
trees, where the method of feeding is different. Traps 


placed around a bright light at night exterminate 
eoiisidemble numbers of mature moths, and sovoral 
paiasites of the larva are known. 

A Wilt of Snapdragons A serious rliseuse uf snap- 
diagons rtcently occurred neai ITctona, South 
Afrua It was very swift in its at turn, lor affected 
plants wi're tifteii ajijMiiently' licalthy one ilay, and 
jiernianentlv' wilted tlio next The y'oiing roots and 
tho base of tho stem lotted and were fie(|iientlv 
discoloured The taiise of this trouhlesome imilatly' 
was investigaUxl bv Dr Miirgarctliii ('. Mes (“,\ Wilt 
of Snapdragon, Antirrhmuni imijui, m South Afriiii", 
SA J .S'ci,31.pi> 281 287, Nov 1934) Two fungi 
were isolated Iroin dmi used tis.siieK, one' belonging 
to the genus Phytophthora, and the othei to Fusiniinn, 
hut infection expeiiments denionstriited that the 
lormer was the real fialhogi n Fnsanum was, how 
evei, responsible for discoloration of wiltwl plants 
Tho disease jirodiicmg oiganmm was identified ns 
Phytophthora pin), vtir nnlirrhini, but appeiirs to 
have hoeii classitied also as a form of P miloDim 
Zoospores have hoeii dcmoimtiated, and the ivnthei idiii 
and oogonia are tyjiiial of thi' genus 

Vernalisation Since the jiublication of Bulletin No. 
9 on vernalisation by the Herbage Bureau, Aberyst¬ 
wyth, resf'arch on tho subject has hfS'ii procoisling 
rapidly in the USSR, 'I'tie many (onllitting state¬ 
ments that have appealed in the scientific and 
popular htendure, however, have made it desirable 
that an authoritative account of the subject should 
bo given, and the Bureau, with the collaboration uf 
Rrof N. A Maximov, of (ho Institute of Crain 
Husbandry, Saratov, USSR, has is.siicd a further 
pubiKation, “The Thooietic.al Sigmlicance of Vernal 
i/.atioii” ns Bulletin No 10 in the Herbage Bublii ation 
Senes (Aberystwyth Imp Bur Plant Uonetics, 
2s 6d ) .Since thediscovcry tliatbysuhjectingpartially 
soakixl seed to low temperatures, winter varieties of 
cereals could ac<iuiio the jirojx'rties ot spring vai letics, 
that 18 , yield the same summer, tho mv'estigatioris 
have been oxh'lided to other tyjK'S of filants In the 
case of soy bean and cotton, vernalisation is effected 
by exposure of soaked soisl to sufficiontly high B'tn- 
poratiiies, after which fruit is fonnisl sueroshfully, 
even if subsotiuent tomjioratiires would normally be 
too low Oil the theoretical side, Lvsonko’s views 
are disiussotl in full, tho most imixirtanl of which 
seems to he that growth and development arc esaen 
tially different jihenomena The plant, although in 
an apparently donnant condition, may bo under 
going transitional developmental processes whu h can 
bo jmifoundly affcctml by external comhtions 
f^ianges in the nature of the plant’s composition are 
also brought about by vernalisation, both tho lol- 
loidal projK'rties of the protoplasm anil the staining 
reaction of tho ombryoiiu tissue Ixnng altered after 
treatment. The first idea, that vornnhsation actually 
accelerated plant development, is now regardi-l ns 
needing modification. The truer mtorprotation seems 
to be that part of tho growth period, winch normally 
takes placo in the field, can be transferred back to 
the early germination stages Tho ijuestion as to 
whether or not v'ernaliaation is an irreversible process 
18 still a debatable point 

Recent Changes of Level in Japan In the latest 
number of its Bulletin (12, 851-860, 1934), the 

Earthquake Research Institute has issued a valuable 
senes of plates that illustrate recent changes of level 
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ui Japan During tJie last two years, a now luio of 
precise levels has hoen carried out along the route 
bordering the east mast fiom near Tokyo northwanls 
to Komaisi and thence across the Mam Island to 
Akita Tliroughout the whole course of more than 
350 miles, the crust since the last surveys (usually 
miulo between 1894 and 1900) has, with a few small 
exceptions, Bubaaled The principal movements are 
described by Messrs T Teiada and N Miyabo 
(Tokyo Imp Acad Proc , 10, 557-560 , 1934). They 
consist of V-shaped depiessions, one of which, about 
100 miles nortli nortli east of Tokyo, has reached a 
depth of 32 in in about tliirtv six joars It lies in a 
line with the valley of the River Natui, a /one of 
frequent euitliipiakes Another, of about 6 in m 
tliirty-four years, occurs on the crosscountry route 
about 36 iniloB south c-ast of Akita. Some miles 
nearer tlie latter town, the curve of depression shows 
a marked break wIuto it crosses the fault associated 
with the sev’eie c'arthciuuko of March 15, 1914 

The Oxygen Afterglow K M Stoddart (Proc Roy 
Soc , A, Dec. 1, 1934) has mvostigated the afterglow 
obtaiiicxl in oxygen, both m eloctrodoless high- 
fiecpicncy discliarges and in discliiirges betwoon 
aluminium electrodes Puro oxygen showed no ofter- 
glovv with eloctrodoless excitation, whether or not the 
surfaces of the tube were ‘poisoned’ with water 
vapour This poisoning had been found by former 
woikcrs to bo necessary for the afterglow No after¬ 
glow was produced by the addition of various other 
gases including nitrogen With the electrode dis¬ 
charge. no afterglow was found with puro oxygon, 
but the addition of a little nitrogen produced a 
powerful afterglow By connecting the tube with a 
trap cooled in a carbon dioxide freoring mixture, 
nitric oxide was shown to play a part m the afterglow 
The afterglow gradually disajipcnrod and nitrogen 
peroxide could be rtxiovorod from tho cooled trap. 
No nitrogen peroxide was found m the olectrudoless 
dischaigos A spectral examination of the afterglow 
showed weak diffuse bonds which are not oxygen 
bands Tho author concludes that nitric oxide is formed 
by a process involving the metal electrodes in the 
tube, and that the (mutter is tho same as is present 
in the chemi lunumsconce of nitric oxide and ozone 

The Limits of the Continuous p-Ray Spectrum 
H O W Richardson has recently' discussed tho 
low energy' p rays of radium E and W. J Henderson 
has investigated the high energy' limit of tho p rays 
from thorium (J and C' (Proc Roy Soc , A, Doc 
1). Tho deposit of radium l-l was made on a 
thin aluminium foil and was placed m a Wilson 
eximnsion chamber Tho energies of the electrons 
were deduced from their range, and in evaluating 
the distribution, corrections were mode to allow for 
the loss of the ends of tracks by passing out of the 
lllummated hold and in other ways. A number of 
the tracks observixl arc of secondary ongiii, but there 
18 some evidence of a low energy group of P-rays 
from radium E Tho paper by W J Henderson 
describes an analysis of fast y rays from thorium C 
€wnd C", using the semicircular magnetic fooiismg 
method with a pair of Ooiger-Muller counters as a 
detector The counters are mounted so that a P-ray 
passes through both counters, which arc separated 
by a thin mica slieet Only coincident discharges 
of the counters are recorded, and this method reduces 
by a factor of 25 the effect of the y-rays from the 
source, which would otlierwiso mask the P-rays 


oompletely m spite of the lead soreemng The distri¬ 
bution curves for tlie sources of thorium B + C + C' 
slope steeply down to an end pomt at 2-26 x 10* 
volts, while those for tho sources of thorium C' 
prepared pure by recoil have an end pomt at 
1 795 X R)* volts Beyond these limits there is a 
slight background and a lino at Hp 10,280 known to 
arise from thorium C" The oxporimonts show that 
in the two alternative modes of decay of thorium C, 


Th C 


Th C 
The 



tho maximum energies by tho two patlis balance 
exactly. This is m occorclance with tho theoretical 
suggestions of Ellis and Mott, acoordmg to which 
the maximum energy of tho p-rays represents the 
difforonco m bmdmg energies between tho parent 
and product nuclei The energy missing when a 
p-partiolo of lower energy is emitt^ has not yet btsin 
traced 


Magneuc ProperUes of Bivalent Samanum. Although 
bivalent samarium i om)x>undB have boon reported as 
non-existent, P W Selwood (J Amer Chem Soc , 
56, 2392 , 1934) has prejiarcd the dibromido by 

hoatmg the tnbromido in hydrogen and has measured 
its magnetic susceptibility. This is found, at various 
temperatures between about 100“ and 400° abs , to 
bo almost tho samo as that ot tervalent ouropmni 
This 18 tho result winch would bo anticipated from 
tho Sommerfold-Kossel rule, which states that ions 
with equal numbers of electrons often have very 
Similar proiierties The arrangement of electrons m 
tervalent europium is (from the 4/ shell outwards) 
4/*6ii*5p* In bivalent samarium it is probably the 
6s and one of the 5d electrons which are lost, 
4/*5«*6p*6ci(*6«) The remaining Ixi electron, how¬ 
ever, inigratos to tho 4/ shell, thus produemg a 
configuration identical with that of tervalent euro¬ 
pium Tho result is of added interest because both 
samarium and europium have anomalous temperature 
coefficients of magnetic susceptibility. A previously 
reportiMl discrepancy m the susceptibilities of tho 
oompoimds Sm,Oi ®nd BmBri, of tervalent samarium, 
was not found. 

Atomic Weight of Protacbmum. A spoounen of prot- 
actmmm oxide which showed no impurities by tho 
X-ray mothinl has been prepared and utilised in the 
determination of the atomic weight of protactinium 
(A, V (Jrosse, J Amer Chem Soc , 66, 2501 , 1934). 
Potassium protactinium Huorido, K,PaF„ crystallises 
in beautiful colourless noodles, can bo dried to 
constant weight, and can be reconverted mto the 
oxide by treating with sulphuno acid, diluting, 
precipitatmg with ammonia and ignitmg In two 
dotemimations, 0-091907 gm and 0 070047 gin of 
K,PaF, gave, respectively, 0'056274 gm and 0'042913 
gm of Pa,0, The atomic weights of protactinium 
calculated are 230 4 and 230-8, the mean value, 
230 6 or 231 ±0 5, being in good agreement with 
Aston’s mass-spectrograph results on actinium lead 
(AcD — 207) Tho compound PoCl,, discovered by 
Grosse (J Amer Chem Soc., 66, 2200 ; 1934), might 
be more suitable for the precision atomic weight 
determination planned, but larger quantities of 
protaetiniiini (which is now available for use in 
ordinary chemical manipulations) are desirable. 
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Chlor. 

'"T^HE green colouring matter of plants is a wax- 
X like material of complex chemical structure to 
which the name chlorophyll was given by Pelletier 
and Cavontou in 1817. It is insoluble iii water but 
soluble in alcohol, ether and other organic solvents 
Early investigations of chlorophyll which are im¬ 
portant are those of Brewster and Stokes, on the 
absorption spectrum and fluorescence, and of Edward 
Schunck on the chemical side Schunck studied 
particularly the action of acids on chlorophyll and 
found that important changes in its physical and 
(■lietnic.nl properties resulted The first really fiinda 
mental investigations on the chemical structure of 
chlorophyll wore those of Willstattor and his col¬ 
laborators' which showed that there are two green 
pigments present in leaf green, namely, chlorophyll-a, 
with the fonniila CjiHjjOsNjMg, a bluish-black solid 
giving greenish blue solutions , and chlorophyll-6, a 
grocrush-block solid giving pure green solutions 

On hydrolysis, chlorophyll yields an alcohol, 
jihytol, which has been synthesised, and 

a complex containing four pyrrole nuclei, the com¬ 
position of which has been determined by oxaimiung 
the decomposition products phytochlorin-c from 
chlorophyll-a and phytorhodin-j from chlorophyll-6, 
these two substances being usually called now 
I'hlonn e and rhodin-(/ By the action of acids on 
chlorophyll, a product free from magnesium, called 
phtuophytm, is obtained, separable into two com- 
Iioncnts, a and 6. This m its turn, on troatinent with 
hj droohlorio acid, yields two pha3ophorbido8, o and 6 
By tlie further degradation of chlorophyll and its 
derivatives many products arc obtained, known as 
[Kiqihynns 

Since Willstatter’s pioneer work, tho mve-stigation 
of chlorophyll and its denvates has been continued 
mainly by Hans Fischer*, who has carried out some 
important syntheses, and by J B Conant', and their 
(olluborators. The results obtained by these two 
groups of investigators sometimes differ m points of 
dr tad* Tho present article has the object merely of 
rccordmg some recent new work on the subject, tho 
jireaent position of which must bo sought in tho 
■sources given m the references 

A method which has been used m attempts to 
dotermme the relations between different substances 
i5> hydrogenation Dietz and Werner* now propose 
to discard this method os leadmg to very puzzlmg 
results difficult to reconcile with other reactions of 
the substances Thus, two porphyrms which appear 
to be isomeric, rhodoporphyrin and isorhodopor- 
phyrm, differ by 0 8-1 2 molecules of hydrogen 
absorbed, whilst they are interconvertible m 60 per 
rent sulphuric acid at room temperature Trans¬ 
formation also occurs slowly m cold concentrated 
b><lrochlorio acid and more rapidly m glacial acetic 
acid with dry hydrogen bromide If the difference in 
liydrogen absorption is regarded as mdioatmg a 
difference in hydrogen content, the acid transforma¬ 
tions must be reductions, which seems very unlikely 

The hydrogenation results show only a small 
difference between the ohlonna and true porphyrins 
If these results are accepted, chlorophyll and the 
chlorms ore to be regard^ as dihydroisoporphyrms 
in basic structure and also isomeric with true por¬ 
phyrins, os Fischer postulates The American 
workers, however, while oontinumg to assume that 
the fundamental nucleus of chlorophyll and the 


p h y 11 

chlorms is that of a dihydroisoporphyrin, postulate 
that it 18 also that of a dihydrojiorphy rm, tliese being 
of an etjiial state of hydrogenation 

A very intoroating new method of attack has now 
been developed by Conant, Chow and Dietz*, namely 
the potentiometric titration m aeotic acid soliitien 
of tho basic groujis m chlorophyll donvativos The 
chlorophyll nucleus and those of its derivatives 
contain four pyrrole or modified jiyrrolo rings An 
important problem m connexion witli tho lino 
structure of tho nucleus is tho determination ot tho 
relative basicities of tho four jiyrrole nitrogen atoms, 
which add together to determine tho hiwie character 
of the whole inolociilo. Willstattor hod utilised the 
variation in basicity in tlie chlorophyll series m tho 
method of acid fractionation, which made possible 
tho sojmration ot chlorophyll derivatives m solution, 
and hod also obtamod qualitative evuienie of tho 
greater basicity of two of tho nitrogen atoms by the 
isolation of dihydrochlorides 
Conant and his collaborators liavo now supphixl 
quantitative evidence on this problem by a series of 
potentiometric titrations in glacial acetio acid using 
a chloranil clocfrode and perchloric acid os titrating 
agent, a method which had previously been studied'. 
This electrode makes use of an oxidation-roductioii 
system similar to that in tho quinhydrone electrode 
(fliloranil and its reduction product provide the 
system in oiiuihbnum with hydrion 

C,Cl40, -h 2H+ - C,C1.(0H), 4- 2 ©, 
and a pH scale can thus be derived from it WTien the 
solvent IS glacial acetic acid, this pH scale will not, of 
course, bo related directly to tlio standard hydrion 
activity as defined for aqueous solutions, hut it may 
be defined in terms of an acidity function by a method 
discussed by the authors For comparative purposes 
this 18 a secondary consideration, and the values ot 
pH ui acetic acid may bo calculated by a formula 
sunilar to that used for tho quinhydrone electrode m 
aqueous solutions, a particular value being taken for 
the standard potential. If tht reaction between 
chlorophyll bos© (B) and acid proton (Hi ) is tormu- 
latod ns B+U+ - BH+, the value of pK‘, the dis¬ 
sociation constant of the chlorophyll base, will then 
bo given by 

pK> - pH + log (BH + )I{B) 
in which all symbols refer to tho acetic acid solutions 
The ionic strength of the solution (which mfluencea 
the activity coefficients of the solutes) was kept 
constant at p = 0 2 by adding tho required amo-ints 
of the neutral salt trimethylammomum perchlorate 
Tho values of pK\, pK\ and pEJ, for tho dissociation 
of tho first, seconcl and third basic groups, oorre 
spending to titration mid pomts for each range, were 
read directly from the titration curves at added 
aliquots of 0 6, 16 and 2 6 mols of titrating agent, 
in ewcordanoe with the usual approximate theory for 
calculating pK from the pH titration values. 

In this way, the values of pK^ for a senes of simple 
mtrogon compounds (positively and negatively sub¬ 
stituted pyrroles, a dipyrryhnothano, two -methyl 
methanes and a methylethylmaleic imide) were first 
determined These are all about —2 3±0 3, mdi- 
cating that the pyrrole group is a very weak base 
If pyrrole is regarded as a substituted ammonia, the 
two 01 , p-unsaturated linkages appear to control tho 
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<limuuition in biisic chiiractor of the ammoniii nitro¬ 
gen All the ( hlnrophyll clerivativos examined contain 
at least one and possibly two of tlio very weakly 
basic groups (d) or (6) 


4> j;> 


id) 

hydropyri 


and tliey gave' pA'J values of - 1 9 to -2 4 

U’ltb very few e\< c'ptions, all these compounds 
also contain om rather strongly basic group witli a 
ph] vului- of H I 8 to i 2 3, which, as titrations of 
two inetlienes induntod, was probably’ the oxuhstxl 
pyirole or |)>rrolcnino ring (c), liavmg one a, fJ- 
iinsaturati'd linkage and a tertiary nitrogen atom 
I’vridine has also a pK' value of -|-2 93, which is the 
lower limit of basic strength in the glacial acetic iwid 
system This system gives satisfactory results for 
basic HtrcngUis of compounds such os urea, which 
have pK III water of about zero, and (ompoiinds so 
weakly basic (for example, acotanihdo and acctainido) 
that they cannot bo measured in water 

'I’hc poiplivrins stand out as a gioiip from all other 
(hlorojihill derivatives m containing tvo relatively 
stioiig basic groups, of average pA'* of -1-2 !i The 
chlorins are diffeienliatod from the porphyrins m 
having only one relatively strongly basie group, w’lth 
pK' f-2 1, and one group inlormeiliato m basicity 
between the pyrrole and pyrroloniiie groups, possibly 
an oxidation or reduction product of the latter in 
whi< h tile chaiai ter of tlie nitrogen atom is < hanged 
1’ho basicity of this group is mfliieiucxl by substituent 
groups and is comparable with the basicitv of urea 


and iicotoximo This result leads to a correction of a 
prev'iouB formida for ehloriii/, which is now supposed 
to contain a hydropyrrole nucleus (d) m place of one 
of the two pyrrolenme rings jiroviously assumed by 
Conant 

The true chlorophyll a compounds, the phaio- 
phorbidos, are found to contain one relatively 
strongly basic and one very weakly basic group, as 
111 the chlorins The intermediate group, however, is 
loss basic than m the chlorins , hut whether this 
difforeiu e is significant of a radically different 
sti net lire 18 difhciilt to say In the b senes, rhodm I 
IS the simplest compound and corresponds with 
chlonii / in the a scries The two basic groups in 
rhodm I are weaker than in the a senes, but rhodm g 
IS very similar to ohlonii e Methyl phieopliorbnlo-fi 
IS markedly different fmm the ci compound in the 
relalivoly strongly basic gioup It appears that the 
extra oxygon atom in the b senes affects the basii ity' 
of all tho compounils, which would he unlikely if it 
were m tho side chain ot the propionic acid group, as 
postulated by Fischer 

The mterpretation of the results of tho new poten- 
tiornotric titration experiments is still incomplete and 
rather tentative , but it is clear that the method 
piomises to throw light on the structure of compounds 
containing basic groups, and its extension from the 
chlorojihylls and porphyrins into other fields is 
obvious 
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Fuel Research in Great Britain* 


'"I''HE work of the Fuel Ri'search Board touches 
1 many aspects of the technology of fuel, and 
the atuiiial report lor the year enduig March 1934 
tlicieforo provides a useful review of the jiroblems 
before the coal and other fuel industries 

In the first place, the rojiort. emphasises tho stoarfy 
accumulation of information by the survey of the coal¬ 
fields of (Jrcat Britain, the v'aluo of which becomes 
iiK reasmgly ev ident ns tho demands on the propertii’s 
of fuel become more oxarling 

Kefereiice is mivdc to the fall m demand for largo 
lump coal m recent years Formerly, collieries made 
great efforts to avoid breaking coal because the 
consumer was prepareil to pay, for si/e, a premium 
winch was disproportionate to the calorifio value of 
the coal itself Actually the oonsuiner paid his 
premium for a fuel the cleanness of which was visible 
to tho eye. Now more than 77 million tons of coal 
18 washed and its quality can bo guaranteed, irre- 
HfHH'tive of size Industrial fuel is nearly always 
wanted m small picxies, especially when firing is 
autnmatie The modern house has little room for 
storage, and tho householder wishes to avoid the 
trouble and dirt of breaking coal One can foresee 
a time when tho large himpa will become unsaleable, 
* Ucpurtmont of SclentlAo and Induetrlal OeiMiarcIi Krport of ths 
I iiel EfM»rch Board for the Year ended Slet Uarob 1934, with Bepint 
of the Director of Fuel ReMaroh Pe vll + 178 (London B M 
Stationery Offlee, 1934 ) 3« net 


and already some collieries are seeking the Is'st and 
most efficient manner of hreakmg down lump coal 
without the undue formation of dust Many difficult 
problems arise when coals are broken, such as tho 
host treatment of wash water containing dust, and 
the staff of the Fuel Keseorch Board is ongagixl on 
their exammation 

A se< tion of the report denis with the liquid fuels 
from coal A small fra< tion of the needs of flreat 
Britain is covered by the by-products of coal car¬ 
bonisation, that is, beiiiole and coal tar oils Most 
of the liquid fuel is imported from distant parts 
whore Nature has provideil a boimteous though, 
from our poinh of view, ill placoil supply of oil The 
geographical distribution of petroleum provides food 
for 8{ieculation os to what tho distribution of man 
might have boon hod he known of the existence 
of the oil earlier, or had understood how to obtain, 
control and ilistribute the natural gas which accom¬ 
panies oil in such abuiidanou Industries might have 
been very differently situated, and it is improbable 
that men would have toiled agamst the hazards of 
coal getting if such an ideal fuel os methane were 
available without effort Even as it is, Governments 
all over the world are exerting themselves to turn 
sohd into liquid fuels by processes which ore tech¬ 
nically speaking heroic but, judged by ordinary 
standards, uneconomic. The studies of the Fuel 
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Research Board, on this problem are mtorcsting bo 
cause BO much of the exj>erionco in this held is m 
private hands 

It IS shown that a large proportion of coal tars— 
indeed practically the wliolo of a low tomporatnre 
tar—can be hydrogonatcil to hrat class motor spirit, 
and a larger plant for this purpose is bemg eroctod 
As regards tlio hydrogenation of coal itself, the 
mfluenco of minor inorganic ingrodients is receiving 
special attention Lubricants are not less imjiortant 
than the fuels and it is found that although some 
are obtainable from coal products, they ore not yet 
suitable for common use 

Considi'rablc attention is being given hi the use 
of pulveriBod fuel at sea The ‘grid’ hiimcr for piil- 
vcrisod fuel devised at tho Fuel Rosoarch Station is 
now in commoreial use Favourable rcpoits are 
received of tho use of pulverised fuel with this biinier, 
and it is claimed to bo, in general operjition, equal 
to oil firing in sunilar fiirnacos, but more economical 
both thermally and m cost 

A new feature is tho appointment of a 'scieiitihi 
jianel’ of academic chemists, who are to engage uiion 
more academic uivostigation bearuigon fuel processes 
Tlie Board is also giving fmancial supjiort, hut 
unfortunately on a scale rotluced m 1931, to other 
investigations in university laboratories H J H 


University and Educational Intelligence 
Cambuidok —R I N (iFoaves, of Claro College, 
has been appointed University ilemonstrator in 
[lathology Dr J D Boj d, of the Quoon’s University, 
Belfast, and R S Handley, of Gonvillo and Uaius 
Cullege, have been appointed Univorsity demon¬ 
strators in anatomy. 


Thb University Catholic Societies in Great Britam, 
twerity-throe in number, are feilerated m an organisa¬ 
tion which IS linked with other national student 
federations through “Pax Itomana”, an international 
secretariat to which papal recognition was, for the 
first time, formally accorded last April Tho British 
fixleration has marked its sense of the importance 
of this event by publishing m its Year Book for 
1934-3(5 somewhat detailed expositions of its aims 
and policy and those of Pax Romana, and a report 
on a pilgrimage to Rome of a party of 130 of its 
members Its general aim is to assist m the “Catholic 
education of persons of academic standing”, the 
process being developed part pasm with secular 
studies and cximpnsing, m addition to religious 
exercises. Catholic philosophy. Catholic social prin¬ 
ciples, Catholic missionary efforts and Catholic 
“action m the world at large”. Further light on its 
outlook 18 to be found in the report, published in 
the Year Book, of the proceedings of its annual 
meotmg held at Edmburgh on June 29-JuIy 2. 1934. 
Here the general theme of tho discussions was “Tho 
Catholic Approach to Knowledge”, the chief con¬ 
tributions being papers reewi by Prof G Temple 
of Kmg’s College, London, on “Man and Knowledge” 
in which the supreme importance of metaphysics 
was urged, by Prof. E. T Whittaker on “Man and 
the Universe” and by Mr. J. A. Lauwerys, of the 
University of London Institute of Education, on “Man 
Md Life”, m which he stresses, as m his book on 
‘Education and Biology”, a vit^stic point of view 
and the importance of teleology. 


Science News a Century Ago 

Social Economics 

On February 16. 1835. a paper hj Liout -Col 
Sykes was read to the .StatLstiral .Society entitled 
“On the Increase of Wealth and Expenditure in the 
Various Claases ot Society, as mdicatisl by the 
Returns mode to the Tax Of!ice, by F.xports, Imports, 
anil Savings Ranks” Tho classes ini luded in this 
review wore the gentry, tho tiadiiig and manii- 
fiu'tiiiuig bodies and the dopositois in savings banks, 
and the author gav'o some interesting partieiilars 
legardmg tho meroase ot eajutal employed in various 
articles of triule and luxury Tho incroase in pojiulii- 
lion ot England, from 1821 to 1831, he said, hiwl been 
11-3 i>or cent (from 11,700,5.55 lo 13,091,005) and 
for tho entire poyiulation of Groat Biitain and Ireland 
tho inereasohad been somewhat more, from 21,726,924 
to 24,306,719 In tho same penoil, the poor rates 
bail risen from £6,674,083 to £8,316,617 The total 
number of depositors m the savings banks was 
475,155 and the amount deposited £15,715,111 In 
concluding Ins paper. Col Sykes stud it liad been 
hi.s object to offer a proctii al illustration of the 
facilities the StatiHtical Society afforded to everyone 
to collate fotts with tho view of showing the actual 
state and jMist changes in tho condition of society 


Civil List Pensions for Men of Science 

The recognition by the (Jovomiuent a lenturj ago 
of ominent men of seieiico h d in tho farst pliwe to 
the confomiont of several knighthoods It was next 
resolvfsl to grant Civil List pensions Tho first of 
these was awartlixl to Airy, then thirty-four years 
of ago On February 17, 1835, Sir Robert Pool 
wrote to Airy and in tho course of his letter ho said 
“I consider you to have tho first claim on the Royal 
Favour whuh Emmenco in those high Pursuits to 
which your hfo is devoteii, can give, and 1 fear tfist 
tho Emoluments attached to your aiipoiiitmont in 
tho Umvorsity of Cambridge aio hardly siittii lent to 
relievo you from anxii'ty as to the Future on account 
of those in whose welfare you ’re deeply interested ” 

“The state of the Civil L st would i nablc mo to 
advise tho King to grant a pension of thieo Imndrod 
pounds per aimum, and if tho offer ht at ccjitablo 
to you tho Pension shell be granted eitber to Mrs 
Airy or yourself as you may prefer ” 

“I beg you distmctly to understand that \our 
acquiescence m this Proposal, will impose upon \ou 
no obligation persvinal or ptilitical in tho Blighlcst 
degree ” 

Airy replietl from tho Observatory, Cambridge, on 
tho following day, thanking Sir Robert Peel, and 
askuig that the pension might he settled on Mrs Airy 
Peel replietl on February 19, saying “I will give 
immediate directions for the preparation of ttio 
warrant settlmg tho Pension on Mrs Airj' I 

assure you I never gave an official order whu h was 
accompanied with more satisfaction t' myself than 
tins ” 


Wheatstone on Musical Sounds 

At Kmg’s College, London, on February 17, 1835, 
Wlioatstone delivered an introductory lecture on 
inusioal sounds A report of the lecture appeared in 
tho Athenaeum of February 21, 1835 After showing 
how the oscillations of bolls and string and wmd inst ru 
ments could be made visible, Wheatstone went on 
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to the consideration of that modification of sound 
which constitutes its pitcii, and showeil that it 
depends on the frequency of vibmtion , he also 
explained the several modes by which this frequency 
could be estimated He made oxporunents with 
Robison’s stop-cock and Cngniard do la Tour’s syren, 
and referred to the standard of pitch proposed by 
Chladni He next dealt with the various experi¬ 
ments ina<le with the view of determining the limits 
of audibility, with rospei t to the human ear, dealmg 
particularly with those of Wollaston and Savart, and 
explained the origin and formation of musical scales. 
Ho concluded his lecture with an exliibition of 
Troveljan’s exjiorimonts on tho vibration of heated 
plates, and a mode of producing sounds by an electro¬ 
magnetic apparatus 

One of Faraday’s Unsuccessful Researches 

At intervals throughout tho year 1835, Faraday 
worked on the pieparation of tluonne Ho had 
completeil the long series of oxperunerits by winch 
he had laid the foundations of electro-chemistry, and 
had not vet begun his researches on electrostatics 
In the course of his determinations of electro¬ 
chemical ecjiuvalonts, ho liod found that fused salts 
as well as afpioous solutions could be el<>ctroly8e<l, 
in certain discs with the separation of the elements 
in a free state , and he proposcxl now to apply tho 
method of electrolysis to fluorides m tho hope of 
devisuig a method of producing fluorme Thus on 
February 19, 1835, tho “Diary” records the con¬ 
struction of an electrolytic retort, of platinum, with 
electrodes of the same metal, m which experiments 
wore begun on the electrolysis of fused liiad fluoride 
This research was unsuccessful as regards tho pro¬ 
duction of fliionno It came between two of his 
great periods of discovery, and was given up at the 
end of 1835, so that he might begin the electrostatic 
experiments witli tho groat cube ui tho Royal Insti¬ 
tution lecture theatre It is of interest as an mvesti- 
gation winch is doscribod at some length m the 
“Diary”, but of which no record appears m his 
published work 

The South Magnetic Pole 

At a mooting of the Royal Society on February 
19, 1835, E Rudge rood a paper “On the Probable 
Position of tho South Magnetic Pole” The recent 
discovery of tho site of tlie. North Magnetic Pole, 
which had resulted from the experiments of Capt 
James Ross, hod suggested to the author the inquiry 
■whether any similar uidications of an approach to 
the South Magnetic Pole oould be gathered from 
any observations then on record With this view 
he gave a table of tfie observations made by Tasman 
m 1642 and 1643, durmg his voyage of discovery 
m tho Southern Ocean, oxtracUxl from his journal. 
From this it appeared that Tasman on one occasion 
noticed the contmiial agitation of tho horizontal 
needle, m south latitude 42“ 25' and longitude from 
Paris 160° On tho presumption that the South 
Magnetic Polo, said tho author, was at that time 
near this spot, and that it liad smea bean retrograding 
towards the east, he oonjectunxi that it would now 
be found m or about the 43rd parallel of south 
latitude , and to the south-east of tho Island of 
Madagascar, a situation extremely convenient for 
ascertaming its exact position, which ho considered 
an object of great theoretical as well as practical 
importance 


Societies and Academies 

London 

Royal Society, February 7. E N da C Andbadb 
and P. J. Hutchings Mechanical behaviour of 
single crystals of mercury. In tho mercury crystal 
the rliombohodral fm es are glide pianos, and the 
short diagonal is tho glide direction The crystal 
twins under stram on a plane through the long 
diagonals of two opposite faces aoting as glide 
planes In simple glide, twmnmg takes place when 
the twinning plane makes an angle of 45° with the 
axis of the wire Tho rhomboheilral face and the 
hexagonal basal plane are equally rioso-paoked, but 
tho former contains a miieli more eloselv packed 
line than does tho latter Double and triple glide 
can take jilace Hardening on one set of glide planes 
hardens tho whole crystal Tho critical shear stress 
at —43°C IS 9'3 gm wt per sq mm E N DA C 
Aniihadb and .1 C Martindaue Structure and 
physical properties of tlim films of metal on solul 
surfaces The films wore prepared by cathodic sput¬ 
tering under carefully controlled conditions, with a 
water-i'oolod anode The films obtained wore uniform, 
and appear to bo amorphous witli all types of micro¬ 
scopic examination When they are maintained at a 
temperature of about 230° for silver, and somewhat 
higher for gold, the first stage of crystallisation takes 
place, which consists in the formation of birefrmge- 
ment aggregates, of the order of 1 p across, showing 
the aphoruhtic figure in polarised light Prolonged 
hoatmg at a somewhat higher tcmixiratiiro leads to 
rapid growth of tho particles, which eventimllj 
become well-formo<l cubic crystals, all arranged with 
the (111) faces parallel to the supjiorting surface 
The first aggregates are fonned by the movement of 
tho upper layers of the films, which are about 60 
atoms thick, the further growth of tho crystals being 
accompanieil by the formation of areas from which 
the motol has retreated, leaving a thinner film 
Crystallisation in such thmnor filnos does not take 
place until a much higher temperature is reached 
than that roqiitreil for the thicker films M Born 
On the theory of optical activity This paper oon- 
tains a detailed development of tho theory of rotatory 
power given by tho author m 1915 The molecule is 
considered as oonsistmg of a set of isotropic oscillators 
coujilod by Coulomb forces The interaction is cal¬ 
culated by the perturbation method The resultant 
formula is rather oomplicateil but can be simplified 
very much for special cases A molecule oonsisting 
of two equal pairs of oscillators perpendicular to one 
another and to their central line is worked out in 
detail; it gives tho angle of rotation of the expected 
order of magnitude 

Dublin 

Royal Dublin Sooety, December 12 Kbnnbth C 
BAn.EY : Thermal decomposition of hydrogen per¬ 
oxide m presence of glass wool and copper sulphate. 
Hydrogen peroxide decomposes very slowly in the 
absence of suitable solid surfaces, even in markedly 
alkaline solution In presence of glass wool, the 
decomposition is probably complex, and approxi¬ 
mately correct results are obtained by using the 
equation v 16[H,0,] [OH'] -f 7 g KH [H,0,], the 
amount of glass wool present having very little in¬ 
fluence on the velocity, although the stopping of the 
reaction m absence of sohd surfaces suggests that 
both first and second order reactions are probably 
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heterogeneous. In presence of glass wool on the 
mrface of which copper has been adsorbed, the 
reaction is of zero order, and probably takos place 
in two stages, a peroxide of copper acting os inter¬ 
mediate compound It seems certam that this 
reaction follows an entirely different course from that 
on the surface of glass wool alone, copper ions in 
solution havmg little or no effect J Lyons Tlie 
influence of physical and mechanical treatment on 
the firmness of butter. When the cream is cooled 
to a low temperature immeiliately after pasteurisation, 
it gives butter which is considerably farmer than 
cream which is not so cooled Pasteurising cream at 
Unnecessarily high temperatures reduces the firmness 
The fat content of the cream used for churning and 
the moisture content of the butter and size of the 
fat globules in the cream appear to have little in¬ 
fluence on the firmness The firmness of butter does 
not appear to be improved by holdmg it at a low 
temperature over a long period. 


Academy of Saences, .January 2 (C R , 200, pp 1- 
100) .luLKS Ukaoh The logical mtegration of 
oiiuations of dynanruca with two variables Conserva¬ 
tive forces Cubical mtograla. Movements in the 
plane Loots Blabotohbm The acclimatisation and 
dogonc-escenco of varieties of browing barley, 
dxalichwn. Discussion of tho conditions 
mx.«88ary for tlie maintenance of the stability of 
hybrid barley Maubick Gionoux and LAon Mobbt 
The tootonio of the external bonier of the zone of tho 
Flysch of Embrunais, between the Brae and the 
Durante (Piolit and Autanes massifs, Hauto-Alpos) 
b Janczkwski : The complex equations of Fredholm 
with uniform nuclei C Popovici The kmomatic 
equflibnum AndrI: Weil Almost periodic func- 
tioiiH A Dinquas • Remarks on two theorems of 
tho theory of functions Juluts Wolff The con¬ 
servation of the angles iti the conformal representa¬ 
tion of a domam m the neighbourhood of a boundary 
point Frbstant) Holweck • Improvements in the 
elastic pendulum Recent gravimetric linkages 
between the reference station of the French network 
and that of neighbouring countries F Pbunihk • 
An experiment of Sagnac with a flux of electrons 
P Lanuevin Remarks on the preceding communica¬ 
tion Albert Abnulf • Tho resolving power of 
optical instruments as a function of the acuteness 
of vision N Thon : The capacity of polarised 
mercury at very low frequencies After studymg and 
eliminating certam sources of error, the author finds, 
TOntrary to the experiments of Erdey-Gruz and 
Kromey, that there is complete agreement between 
the capacities calculated starting with the cathode 
and ano<le polarisation. Charles Habnny • Tho 
variations of the magnetic double refraction of oerous 
BWts m solution. Raymond Lauti* : Latent heat 
of vaporisation and charactenstio temperature 
Abnaldo Perks dk Cabvalho : Contribution to 
tM study of phototropy. Three new phototropic 
Marcel ChAtblbt • Some reactions of 
wbaJt sulphate dissolved m glycerol Mattriob 
ODE . The study of the decomposition proiiuots of 
a^onium perchlorate. At temperatures less than 
^ oxygen, water and nitrous oxide 

w the mam products of decomposition : at higher 
mperatures tho reaction becomes explosive and 
o*ideappoarfl in tho place of nitrous oxide, 
j '-'ALVtr : The annealing of pure alummium 
Its possible utilisation as a criterion of tho 


purity of tho metal The samples studied ranged 
between 99 96 and 99 9986 per cent of alummium, 
and the differences between the velocities of annealing 
are so large that a study of annealing after rolling 
into sheets forms a vorv sensitive tost of tho purity 
of the metal Jules Garkiuo Tho crystallmo 
structure of niaiigtvnite .Stoyan J^avlovitch The 
action of heat on soino natural oxiiles of manganese 
A. Kazmitcheff • The tectonic structure of the 
Caimes-Antibes region (Alpcs Mantimes) Paul 
Fallot and Louis Dovcieux The ago of the 
Flysch of the fKsnphery of tho limestone cham oi 
the Rif F Link The donsity of the upper atmo 
sphere calculated from twilight phenomena Tho 
theory of meteors of Liridemuiiii and Dobson lo<l to 
higher dcnsitios for tho ujiper atmosphere than those 
generally accepted The author, iismg a totally 
different method, confirms those results Joseph 
Dkvaux Stiuly of the albedo of snow m the infira- 
red spectrum Starting with the band duo to tho 
water vapour m the air, molting coarse grained 
snow absorbs practically tho whole of the solar 
radiation R Bureau The loci of atmospherics 
and their localisation Mlle Cox-ettk Gautuikb 
Singular reaction of a bean {Phaaeolits Mungo) to n 
lesion of tho seed Emile MtfcGR The variations 
of the characters of seeds of elementary species of 
ffonleum duittchum Ren6 Hazakd The action of 
sparteine on the inversion of the hypertensive effects 
of adrenaline by throe phonoxyethylammes Paul 
Wintbbbebt Tho irregular mitoses of the vitellme 
merotytes in the course of embryogeiiesis of solacians 
(tScyUiorhinuHCxinv-ulu) Mat ihob Pif.ttbe, Augustin 
Boutabic and Mmb Madeleine Roy Tho study 
of seme proteins in aqueous solution Georges 
Crut The comparative study of tho notion of 
liydrogen ions and of thrombose on tho coagulation 
of fibrinogen .J VEUi-AHn and M Miguelote 
ViANNA . Blood modification m cancer subjects 
treated with snake poison Study of the effects 
produced by small repeated doses of snake jioison 
Tho necessity of extreme caution is emphasu^ 

Brussels 

Royal Academy <Bid/ Ulossr S'ci., No 11) Th De 
Dondkr . The system adjv.mt to a Imear system 
of partial derivatives of several unknown functions (2) 
Cl. Skbvais . Geometry of tho tetraliedron (12) 
Lucikn Godbaux • Second order involutions of 
space A second order involution produced by a 
hirational transfonnation of tho seventh order, having 
a single fundamental curve of the first kind of order 
eight and genus five, first mvestigated by Montesano, 
IS considered Th De Donder . Vortical gravifio 
A gravifio theory is developed in which the potentials 
are outisyinmotrical This vortical gravifio 
completes the classical gravifio constructed from 
syramotriool potentials, gap, and furnishes a unitary 
theory of tho electromagnetic field Marcel 
WlNANTS Solution of a problem in limits conceimng 

the equation M KourkNoKV ; Integra¬ 

tion of systems of partial differential equations of 
tho first order containing two unknown functions of 
three independent variables Y vonnb Dupont : 
Electromagnetic couples and angular momenta in the 
gravifio of Th De Donder (2) The antisymmetncal 
eleotromagnetio tensor is expressed m terms of tho 
polarisation tensor and of the two eleotromag netio 
potentials generalised by J G4h6niau. Gkoboktte 
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8ciiOul-E8 . Apiilinitioii of gtMiuialiHOil Htatistioal 
mochanips to tlio piilciilalion of tlio ontrojiy of giiaoa 
with rigid iiiolociiloH Do Doiidor’s gotioralmod 
statistical mochanics is hhi«1 (o call iilato tho entropy 
of a ga« of rigid moloculca With the c lassical statistics 
the foiniulai of Kliioiifost and Trkul are obtained 
Tho Bose Einstom arul Fornii-Dirac statistics aro 
also omployesl and a gonoral formula for ttie entropy 
m terms of tho onorg\ is dixliicod M Beutkaxd 
M oehanism of pulmonary vontilatioii in the turtles 
Tlio trijihoHism of tho respiratory inovomoiita is 
oausod by tho oi < lusion of tho glottis Tho oxjiiration 
winch prccodos tho central pauso is jniielv ]>assivo 
Z M Bacq Physiologii al observations on tho lioart, 
tho muscles and tho nervous svsioin of an iiseidian 
{Gwrui tnlcsIinoliJi) Tlio chronotiopism of the heart 
of Gvnut inte-alinnlit) is not moditiod bv non-toxie 
doses of adrenaline, aeotyh holme oi the ions of 
potasHiinn, calcium and bai iiini 


Forthcoming Events 

IMeeHnga markfd with an aalarifik are open U> the public ] 

Sunday, February 17 

Ukittsii Musbum (Natitral History), at 3 and 4 30 — 
Dr Isstiella (Jonion ‘ IJecp-aoa CViistacoa” • 

Monday, February 18 

BBiTiaif Museum (Natural History), at II 30—A C 
Townsend “Tlio Linnwus Collootion in tho Library” • 
Chadwick Pubik' Lecture, at 5 15 —(at I ho Royal Society 
of Tropical Moilicine and Hygiene, Mansion House. 
20 Portland Plate, W 1) -Dr William A Hobson- “A 
Hundred Years of Public Health Ailministration” • 
Uhiverstty or Lfkdb, at 6 15 - -Prof B Molvill Jones 
“Tho Stalling of Aeroplanes” • 

Royal Ceooraphicai Society, at 8.30 —Major R E 
Cheesman “The Islands of Lake Tana” 

Tuesday, February 19 

Royal Horticultural Society, at 3 —Annual Mootuig 
Lord Aberoonway Prosi<leatial Address 

Wednesday, February 20 

Royal Sociisty or Arts Lieut Col J D Restler 
“Water Supplies from Umlergroiind Sources” 
Inhtitutk or Physics, at 8— (at tho Science Museum, 
South Kensington) Informal dim ussion on “Modem 
Magnetic Materials and their Application” 

Thursday, February 21 

Royal SoerETY, at 4 30 - Dr F W Aston “Tho 
Isotopic Constitution and Atomic Weights of Hafmum, 
Tlioriuin, Rhodium, Titanium, Zirconium, Calcium, 
Gallium, Silver, Carbon, Nickel, Cadmium, Iron and 
Indium” J M Stagg "The Diurnal Variation of 
Magnetic Diatiirboni os in High Latitudes" 

Fnday, February 22 

iNSTmmoN or Chemical Knoinbbrs, at 11— (at tho 
Hotel Victoria, Northumberland Avenue, I^ndon, 
W C 2) —Thirteenth Annual Corporate Meeting. 

W Moenab “Chemical Engmeering m Explosives 
Manufacture” (Presidential Addr^) 
iNSTrrnnoN or Mechanical Engineers, at 5 30 — 
Annual General Meeting 

Dr H E Merritt "Worm Goar Performance” 
iNsnrunoN or Pbofessionai Civil Servants, at 6 30 — 
(at tho Royal Society of Arts)—R A. Watson Watt: 
“Tho Cathode Ray Oscillograph” • 

Royal Tnstitdtion, at 9 —Prof A O Ronkme • “Some 
Experiments in Gravitation and Mogneticm”. 
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History Based on Saence 
\ POWERFUL, learned and convincing book 
* which has jiiat appeared will, it is to bo 
hopt'd, turn the minds of many (leoplo, besides 
readore of Natukb, to the consideration of the 
subject raised in the title ot this article The book 
IS the second volume of Prof Preserved Smith’s 
‘‘Hi-story of Modem (’ultiire”,* of which the first 
volume was notic<>d in those columns on April 4, 
1931 (127, 516) Wo shall have something further 
to say about it lattir on The snbjeet is the large 
one, still unrecognised by most thinkers m its true 
greatness, of the part which seionoo has played, 
and IS playing with increasing vigour as we write, 
m changing and budding up the fabric of society 
It IS, of course, a commonplace that the dis¬ 
coveries and applications of soienoe are the leading 
feature of our own ago Some people deplore the 
effect ol tins development on ways of thought and 
life , others, like M Ron6 Sand, more justly, point 
out the enormous advantages to health and happi- 
no.s.s which have alroaily accrued to mankind from 
this source, and the illimitable supply which is at 
our command for the future, if wo have the wisdom 
to use it No one disputes the fact But the 
strange paradox faces us, that, though this is 
admitted with regard to the present, the historians, 
those whose business it is to show how the present 
has arisen from the past, scarcely pay any attention 
to science at all Yet, surely, hero again, we may 
start from two universally accepted truths ; one, 
that the present is the child of the past and formed 
by it, two, that man is primarily the thinking 
animal, so that the history of his thought must 
bo the most important part of his whole history 
In spite of this, the vast bulk of the history still 
taught and written deals exclusively with pohtics 
and war Wo are shown how men use and abuse 
their means of associating with one another We 
are not shown the nature or the growth of the one 
thing in which their association is most perfect, 
and by means of which they have gained thoir 
power of controlling the external world 

Some people treat this as a purely academic 
question, to be settled by those who have the 
matter m hand Authors, they say, must study 
and write about the things that interest thorn and 
their readers. If people want the mterost of 
ohemistry, they will get it, and, surely, there are 
plenty of histones of chemistry * One cannot, 

* A HMory of Hodarn Cultun By Prof Fratorvod Smltb Vol 2 
The BaUghtenineiit, 1687-1776 Pp. vU+708. (London Ooorge 
Boatkdxe and Sou, Ltd., 1S34 ) l£« (W net. 
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however, juHt leave the question unanswered, for 
there is a thing called ‘history’ quite apart from 
the special histones of chemistry, art, religion, etc , 
and it is this general thing, called commonly 
‘history’, to which wo are now referring It is that 
which forms the staple of what is taught in schools 
as ‘history’, and of which people think, when 
asked, if they care about history or know much 
about it. This common or general thing is made 
up almost entirely of politics and war, and it is 
this which statesmen and reformers now have in 
mind when they set up committees “to examine 
the historical textbooks and eliminate obnoxious 
matter’’ (as now in London), or commission writers 
to produce new history books, inspired by a certain 
desired spirit (as now in Germany) Evidently, 
the men who take this executive aition think that 
there is something to bo gained by doing it, and, 
though they probably exaggerate the possible 
effects of thoir action, we must agree with them 
when they hnd somethuig more in history than 
the mere gratification of a special interest and 
treat it as a matter of profound social and intel¬ 
lectual concern Unfortunately, however, those 
thus cnticiHing and prescribing history books only 
deal, as a rule, with the fringes or exoresoenoes of 
the matter They only notice the special points 
obnoxious to their own pomt of view, and the 
root of the whole mischief escapes them 
The best proof of the truth which we are trying 
to establish—and incidentally the best evidenoe 
of the mischief of missing it—is to be found in 
works where the authors are clearly free from such 
propagandist intent as wo have just instanced, 
and seem obviously trymg to present the facts as 
they were It happens that a book of groat learning 
and bulk has recently begun to appear m England 
and has been received with a chorus of approval 
by the Press This is Prof A J. Toynbee’s “Study 
of History”, of which the first three volumes 
appeared in the autumn and several more are 
promised It is m many pomts similar to the more 
famous work of Spongier, and m the matter now 
under discussion is open to the same oritici.sra 
The general thesis, enforced by a wealth of m- 
torestmg detail, is that history should be regarded 
as the record of the birth, floweiing and decay of 
a largo number of independent civihsations which 
we may mdeed group mto more or less cognate 
famihes, but which have their hour and pass away 
like the individuals who oomposo them Prof 
Toynbee has in fact a special section in which he 
denounces the ‘misoonoeption’ of the ‘unity of 


omhsatum’, while Herr Spongier, as is well known, 
has discovered and explains the decay and dis¬ 
appearance of the Western civilisation around 
which this umty is commonly supposed to rest and 
to be growing 

It IS, of course, largely a question of terminology 
whether we speak of many ‘civihsations’ which 
pass away, or of one human 'civilisation' which 
lasts and grows But there is one supremely 
inifKirtant point involved in the belief in a real 
unity of civilisation, whatever the temporary 
varieties under which civilisation may appear in 
China, Egypt, Mexico and the rest , and it is ju.st 
this one supreme point which the authors men¬ 
tioned, and many more, completely miss The 
unity of civiUsation does not mean the temporary 
unification of a large part of the earth’s surface 
whether by an Alexander, a Roman Empire, a 
Genghis Khan, or the colonising armies of modern 
Europe It means that the root of human civihsa- 
tion IS one, and is to bo fouiul in the development 
of the human mind, which is similar all over the 
world in its effective contacts with external Nature, 
and of which soionoe—understood in the widest 
sense—is the most characteristic and most per¬ 
manent fruit It IS because science in this sense is 
missed by these theorists, and the hosts of others 
less learned than they, that wn have all this talk 
about passing away of civilisation, the decay of 
the West, the bankniptcy of man 
If we study carefully the various features of the 
‘civihsations’, described by Prof Toynbee and 
others as having ‘passed away’, we find that they 
consist mainly of forms of art, language and 
hterature, which naturally do attain a perfection 
of form and then decay or are transformed into 
other shapes Thus Latin hterature reached per¬ 
fection with VirgU and then decayed The re¬ 
nascence with Dante took a new form, though 
oven here it would be too much to say that Virgil 
was dead But science differs in this respect 
profoundly It is not an art-form like a Greek 
vase or an ode of Horace The changes mode in 
its expression—systems of numeration, use of 
cipher, indexes, equations and so forth—are not 
comparable to the temporary laws of metre or to 
stylos in architecture They are rather progressive 
attempts to simplify the apparatus of thought, to 
make the common human mind more competent 
in ordenng its thoughts and dealmg vnth phen¬ 
omena Greek geometry or the Hindu cypher is 
not a fashion It is absorbed permanently by 
mankind, and, though it may be further simplified 
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or put into a still more general form, wo all nood 
to use it at some stage of our mental development 
This comparative illustration is surely an apt 
one, and may bo extended with due qualifirations 
to science as a whole, which is constantly approxi- 
matmg to the precision of mathematics It is a 
common human possession, and a living and 
growing one, being in fact the best guarantee both 
of the unity of mankind and the future of civilisa¬ 
tion Clearly, therefore, on all groimds, it should 
take a foremost place in our apprehension of 
history and in our presentations of it to others 
It IS a difiBciilt task, the most difficult perhaps in 
(he whole of education , but it is scarcely too 
much to say that up to the present the attempts 
that hav(' been made have either merely scratched 
the surface, or else burrowed so far below it that 
the work is not apparent to the mind of the average 
educated man History remains for the mass that 
story of political and military events (largely the 
latter) to which wo referred above A hook like 
that of Prof Preserved Smith is, therefore, heartily 
to be welcomed, for he has the root of the inaltor 
in him “Boginning,” he tolls us, “in the seven¬ 
teenth century, men began to look forward and 
not back, to the future and not to the past, for the 
era of perfection The reason for this is simply the 
triumph of science By the end of the seventeenth 
century even the dullest could see that in know¬ 
ledge of nature his contemporanos wore superior 
to the most renowned of the ancient worthies ” 
Vol 2 of Prof. Smith’s work covers the years from 
1687 to 1776, and is called ‘The Enlightenment’, 
implying that awakening of the European mind 
to Its possibilities which followed the scientific 
revolution of the seventeenth century True to 


his estimate of the relative value of the various 
factors m the intellectual evolution of the time, 
Prof Preserved Smith devotes his first section to 
science, the next to philosophy, the next to history, 
and so on It is a fairly complete and well- 
documented account of the intellectual output of 
nearly a hundred years preceding the French 
Revolution The author's reading is onormous, his 
stylo 18 clear and often pointed, and his quotations 
always apt and often amusing But, praise and 
t'njoy it as we may, one cannot feel that wo yet 
have the comprehensive and well-knit survey of 
history, inspired by science, which is the great 
desideratum This hook is rather an interesting 
encyclopadia of a definite and inijiortaiit part of 
modern thought, full of profound reflections ism- 
nooting one section of the picture with another, but 
not a forward-moving account of the whole as an 
expression of the growth of the human soul in that 
period, which the ideal requires There are so many 
trees in the forest, and wo are so much interested 
in studying and comparing their shapes, that we 
tend to forget where it lies on the earth’s surface 
and where it loads us The work of clear but 
sound synthesis m history still remains very largely 
to bo done, ospocially in England, which is in 
practical ways the most historical of countries 
In theoretical work of this kind wo are now, as 
often before, outilistanccd by others and perhaps 
most of all by the French This synthesis, the most 
needed for moral and international reasons, must 
be based on the subordination of other aspects of 
history to that of the growth of thought, and it 
will trace this growth from the humblest beginnings 
with the first apo-man to the conquering intellect 
which now embraces the universe 


Rev 

Mathematics before the Greeks 
Vorleaungen uber Oeachichte der antiken mcUhe- 
nuUtachen Wtasenschaften Von O Neugobauer 
Band 1 . Vorgretckiaehe Malhermttk (Dio 
Grundlehren der mathematisehen Wissenschaften 
in EinzeldarstoUungen, herausgegeben von R 
Courant, Band *43) Pp xii-f212 (Borhn 
Julius Spnnger, 1934 ) 19.60 gold marks 
UCH work has been done during recent 
years in the decipherment and elucidation 
of ancient Babylonian mathematical texts, and 
most of all by Dr Neugebauer, the editor of this 
volume It is not too much to say that no such 
treasure trove has oome into the possession of 
historians of mathematics sinoe the year 1906, 


e ws 

when Heiberg discovered in a pahnipsest at Con¬ 
stantinople the tract by Archimedes called by him 
the “Method”, which was supposed to have been lost 
Since the pubhcation of that work, other things 
have indeed oome to light One is the solution 
by Archimedes of the problem of inscribing a 
regular heptagon in a circle , another is the Moscow 
papyrus acquired by the Museum of Fine Arts at 
Moscow in 1912 and at length pubhshetl by W W 
Struve in 1930. But these things have addeH 
much less to our knowledge of ancient mathematics 
than the series of cuneifonn texts the content of 
which is set out in the volume before us Deahng 
with Egyptian as well as Babyloman mathematics. 
Dr Neugebauer justly claims that his is the first 
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attempt to give a comprehenBive view of the 
history of pre-Greek mathematics, and we cannot 
be too grateful to him for his admirable exposition 
It 18 intended to be followed in duo time by two 
more volumes ; vol 2 will deal with Greek mathe¬ 
matics, while vol 3 will treat of exact astronomy 
and particularly the classical work of Ptolemy on 
one hand, and, on the other, Babylonian astronomy 
of a relatively late date, the facts about which 
are much less accessible and more difficult to 
appraise 

The present volume is divided into five chapters 
The firat is on the technique of Babylonian 
numencal calculation (36 pages), the second (41 
pages) contains a general historical account of the 
language and writing of the cuneiform texts, the 
Babylonian mathematical terminology, and finally 
the Egyptian hieroglyphic and hieratic scripts 
Chap 111 (30 pages) describes the Babylonian and 
Egyptian numeral systems, the notation for whole 
numbers and fractions, and lastly the sexagesimal 
system of anthmetical notation and its development 
as a ‘position-value’ system of the most thorough¬ 
going kind Chap iv (66 pages) gives a general 
and complete account of Egyptian mathematics, 
the geometry of areas and volumes, anthmetic 
including fractions and their mampulation, and 
problems equivalent to elementary algebraical 
equations Chap v (42 pages) describes at length 
the whole content of Babylonian mathematics as 
it now appears in the bght of all the texts so far 
investigated The headings include geometry, 
anthmetic and algebra Algebra includes Imear 
equations with a number of unknowns, quadratics 
with one or two unknowns, and some cubic 
equations ; there are also some problems in simple 
and compound interest 

Babylonian geometry is mostly the mensuration 
of areas and volumes (n is taken as 3, not such a 
good value as the Egyptian approximation); 
but calculations of the ‘sagitta’ of a chord of a 
circle by means of the lengths of the diameter and 
the chord, and the converse, involve the use of 
the Pythagorean theorem of the sqoare of the 
hypotenuse The Babylonian anthmetic and 
algebra are far more remarkable, for the dates 
(about 2000 b o ) to which the texts belong In 
arithmetic the sexagesimal scale is consistently 
used instead of the decimal; each number (up 
to 59) oorrespondmg to our ‘digit’ means some 
power of 60; numbers are expressed as the sum 
of descending powers of sixty followed by umts 
tmd then by successive sexagesimal fractions; 
‘position-value’ is fully secured by the existence 
of a sign, corresponding to our 0, to mdicate the 
absence of a particular denomination. The 
Babylonians did not even trouble to specify any 
denominations *, they left them to be inferred from 


the context; thus 30 may anywhere mean J as 
easily as 30 units, and so on. To divide one number 
a by another number 6, they took the reciprocal 
of b (l/b), expressed it as a sum of successive 
sexagesimal fractions, and multiplied a by 1/6 
For this purpose they had tables of reciprocals, 
just 08 they had multiphcation tables, the 
reciprocal of 1 21 (81 in our notation) is given as 
44 26 40, which means in this case 0 44 26 40 
(there bemg no units in the expression but only 
sexagesimal fractions) ; the proiluct of 1 21 and 
0 44 26 40 will be found to bo 1 
The Babylonians solved quadratics without 
stating any general formula , but they calculated 
the root in concrete figures precisely in accordance 
with the formula as given in our textbooks , the 
unknown quantities are not called x, y, z (or by 
any equivalent symbol), but they are the ‘length’, 
‘breadth’, ‘depth’, etc , respectively in some 
geometrical figure Problems leaihng to some 
cubic equations constitute somewhat of a puzzle 
Some produce an equation of the form a:* + a, 

and the key to the solution in this case was 
discovered by Neugebauer in certain tables of 
numbers of the form n» f n* Other oases are 
not yet explained, and it may be that the root 
was known beforehand and the problem framed 
accordingly There are some approximations to 
the square roots of non-square numbers , one uses 
the approximation o + (6/2a) for ^/(o* + b), 
which is common in Greek mathematics In 
view of the Babylonians’ proficiency m algebra 
about 2000-1800 b o , it is extraordinary that no 
anthmetical solutions of quadratic equations (as 
distinct from geometneal solutions) are found m 
Greek wnters before Heron and Diophantiis 
In the account of Egyptian mathematics (chap 
iv), there is not much that is new in substance, 
but the exposition is suocmet and comprehensive, 
and new pomts of view frequently emerge, 
especially with regard to the dexterous way in 
which the Egyptians manipulated their fractions, 
which (except for f and occasionally i) wore 
confined to submultiples and sums of such There 
18 a useful discussion of problems 14 and 10 of 
the Moscow Papyrus, the first of which uses the 
correct formula for the volume of a frustum of a 
pyramid with square base, while the second pur¬ 
ports to give the superficial area of a certain 
curved surface It is interesting to note that Br 
Neugebauer inclines to Peet’s interpretation of 
the language of the latter problem, which makes 
the surface measured to be a half-oylmder and not 
a hemisphere as supposed by Struve. 

As a matter of printing, the volume is 
beautifully produced, altogether, it is a fine 
piece of work, and cannot be too strongly 
commended. T. L. H. 
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Animal Behaviour 

he Behamour of Animals an Introduction to its 
Study By Dr E S Russell Pp viii + l84+6 
plates (London Edward Arnold and Co , 
1934) 10« fid not 

r'p'IlIS small book is a model of its kind, 
1 providing, as it does, an excellent siimniary 
of the existing knowledge of animal behaviour, 
and being full of suggestions with regard to further 
profitable experimentation But it is more than a 
pleasantly written rbsum^, oompilctl by a man who 
obviously knows his subject and is intrigued by 
the many problems in this field which seem to 
defy human undiirstanding It is a challenge to 
zoologists 

With very few oxcejitions, animal behaviour 
IS a study sadly neglected by professional zoologists 
in (Ireat Britain , so neglected that its terntory 
has been claimed by the physiologist and psycho¬ 
logist In this fact danger lurks, for, as Dr Russell 
argues, quite commonly the proper place for the 
study of animal behavioiir i.s not the laboratory, 
and since the physiologi,st and psychologist are 
not neci'ssarily naturalists, as the zoologist must 
needs be, the manner in which an animal liviss an<l 
maintains itself in Nature has been almost com- 
pli'tely disregarded 

Dr Russell is jierfoetly justified in his view that 
shepherds, fishermen, fanciers and sportsmen have 
much of importance to tell the biologist, for those 
of us who know these men and have c^ijiturod 
their interest are greatly indebtoil to them They 
have vast stores of accurate information which, 
properly examined, and freed from anecdote and 
conjecture, can be maile to reveal matters of 
profound scientific value It is true that their 
interpretations may not, and usually do not, 
coincide with our own, but the extent of their 
knowledge of the habits of the commoner beasts 
and birds is astonishing They may know nothing 
of mechanisms, but they do know a great deal 
of the animal as a whole Thus it is that Dr 
Russell finds himself happy in their company, 
for he strenuously revolts against the purely 
mechanistic view and pleads for a return to the 
Aristotelian approach, according to which life 
and mind are regardiyl as continuous one with the 
other, the basis of the zoological system being the 
form and the behaviour of the animal as a single 
entity. 

The author strongly emphasises the value to 
science of recording as fully as possible the normal 
everyday activities of animals, especially in the 
'vild , of describing the objective facts in the 
simplest and most comprehensive way, disregard¬ 
ing all speculation about the ammal’s inner life, 
and studying only the overt and visible actions. 


285 

Dr Russell teaches that liehaviour is always 
diroctotl toward some definite end, and is largi'ly 
determined by its result, the action continuing 
until the goal is roacheil , that liehaviour is often 
active or spontaneous in the sense that it is not 
a reaction to external stimuli, and that animals 
perceive an external world of their own Thus, 
in studying animal Ixdiaviour, tlie first ipiestion 
to be asked is What is the animal trying to do ' 
The second To what exactly does it respond, 
that is to say, what does it jx-rceive > Th(> third 
How does its behaviour develop through matura¬ 
tion and through oxpcTience > Emailv Is the 

animal's Ixihaviour mixbfiable or ailaptable > 

The book considers these matters in some detail 
and illustrates the methods ol simple, direct 
observation without theory and without analysis 
It leaves all questions on mind and matter to the 
jihilosophers It is addresswl to students of biology 
and to the general public, and to these it can be 
strongly recommended Reading this book, one 
IS driven to the oomliision that no zoological 
curriculum can Iw regarded as lieing complcti' 
unless It includes a course of animal behaviour 
given by someone with Dr Russell’s knowledge 
and devotion to his subject 


Embryology and Genetics 
Embryology and (leneltr^ By Prof T H Morgan 
Pp viii-l-258 (New York Columbia Uni¬ 
versity Press, London Oxford University 
Press, 1934) 15« net 

O NE of the most soiious gaps in the whole 
striK'turc of theoretical biology is the lack 
of connexion Ix'tween the concepts of genetics and 
of embryology Both silences have a jieculiar 
importance for biology because they both deal 
with their subject matter in a particularly objective 
way The organism is not analysed along any of 
the hues worked out by the older physical sciences, 
but the path of analysis grow.s directly qut of the 
reactions which arc observed In this respect, 
genetics has been conspicuously successful, so that 
we can now, theoretically at least, roprosent an 
organism symbolically as a sot of genes In 
practice, we cannot give a completely sufficient 
representation of an orgamsm in this way, but we 
can often ctate precisely the wav in whieli it 
dificrs from its fairly near relatives It is as though 
we know the active groups of a complex organic 
molecule, but not the molecular nucleus 

In genetics, one gene stands symbolically for a 
whole senes of developmental stages, so that it 
may be said to determine a red eye at one stage, 
for example, and a black eye at another, like some 
of the genes discovered by Huxley and Ford m 
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Oammarua It should be the provinco of embryo¬ 
logy to lay bare the basis of suoh senes aud to 
find how genes interact to produce their final 
ofiects This involves an analysis of the whole 
process by which a complicated adult organism is 
develofied out of an ajiparcntly simple egg-eell, 
and has been found to be an extremely difiieult 
task. As yet, oxjierimental embryology has been 
chiefly concerned with the blocking in of the main 
features of Ihe future organism, and has found 
itself deahng with characU-rs which are not much 
affected by the genes described by geneticists, 
characters in fact which, to pursue the analogy 
mentioned above, seem to dcfx-nd on the molecular 
nucleus in the formula for the organism 

There could be no one more fitted to explain 
the imjwrtanee of these matters than Prof Morgan, 
who 18 at once a well-known experimental embryo¬ 
logist and the foremost geneticist of his time His 
book should appeal to a wide public, since although 
not entirely popular, it is wntten in a way which 
makes it tomprohensihle to scientific workers who 
have not previously taken particular interest in 
the questions under discussion A general reader 
will find here one of the moat lucid summaries of 
experimental crabryological research into such 
questions as the development of isolated blasto- 
meres or egg fragments, or the artificial production 
of twins The results of these mquinos cannot 
easily be summansed, and an account of thorn 
therefore occupies more space than need be do- 
voted to tho clear-cut results of genetical experi¬ 
ments, which have led to a very few generally 
applicable hypotheses 

The confused mass of data obtained by the 
older cxpenmontal embryology is at last begummg 
to be put in order under tho influence of tho recent 
work of Spemann, who registered tho first success 
111 tho attack on tho fundamental problem of 
embryology This problem is, I take it, the question 
of why a given part of the embryo develops into 
a given part of the adult, and Spemann’s answer, 
that it docs so because it is stimulated to do so 
by an organiser, is only the first crude begmnmg of 
the analysis, comparable to saying that a muscle 
contracts because it is stimulated to do so by a 
nerve But crude though it may bo, it is tho best 
we can do as yet Tho importance of having any 
answer at all, even if we have some doubts as 
to how widely it can be applied, is so great that 
it 18 pnmanly in connexion with these theories 
that we shall have to examine tho relevance of 
the ideas of genetics 

Prof Morgan, by a self-denying ordinance, 
rigidly denies himself all speculation on this 
subject, but mdi cations are not lackmg that it 
will soon be possible to attack the problem. 
Already there is the significant fact that when an 


organiser induces an organ, the reacting tissue 
develops its own peculiar specific characters 
Seidel’s demonstration that the activity of tho 
Btldungszenirum in the insect egg depends on tho 
interaction of the nuclei and the cytoplasm is 
another hmt Wo already know something about 
tho action of genes which affect some of the better 
understood biochemical systems, such as the system 
which leads to tho formation of pigment in some 
animals It is probably not too much to hope 
that oiir knowledge of tho chemistry of organiser 
action will soon develop to a simdar level But 
as yet we have no idea how to explain the action 
of genes which dotermme jiattern Some aspects 
of this, tho most difficult problem of morphology, 
are considered fairly fully by Morgan, who gives 
us two chapters on the production of two embryos 
from one egg, or one I'lnbryo from two eggs 
These two chapters, like the rest of tho book, 
raise m a most fascinating way a series of important 
problems, at tho answers to which Prof Morgan 
IS too cautious to guess in our prewnt state of 
Ignorance C H WAonmoTON. 


Photo-electric Cells and their Applications 
'^Photoelectric Cells their Properties, Use and 
Applications By Norman Robert (lampbell and 
Dorothy Ritchie 'rhird edition Pp vu-f-223 
(Ixmdon Sir Isaac Pitman and Sons, Ltd , 
1934) ]2s Od not 

^I''HE third edition of this book is, as its authors 
■I point out, practically a new book altogether, 
though certain portions of the previous editions 
are retained without raucli alteration The dif¬ 
ferences arise not so much from tho new material 
which has become available since tho last edition 
was issued—though this is considerable—as from 
a change in tho balance of the treatment, and in 
tho class of reader for which the book is intended ^ 
It 18 now loss of a handbook for those who actually 
want to use photo-cells, or a textbook on the 
theory of the photo-eleotno effect, than a book 
for those who might want to use them, and do 
not object to a somewhat abstract method of 
treatment 

This edition is divided into throe sections, dealing 
respectively with the properties, methods of use, 
and some of the applications, of photo-oells The 
first section is that which differs most from the 
last edition It starts with a moderately full, 
though not mathematical, account of the theory 
of tho internal and external photo-eleotno effeots 
and of rectification at thm films, baapd on the idea 
of stationary states for the ‘free’ electrons in 
metals and semi-conductors This is followed by 
full and clear accounts of the properties of vacuum 
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and gas-fillod emission cells, of rectifier and of 
conductivity cells Those are aooompaiHcd by a 
large amount of illustrative data given in the form 
of diagrams 

The next section deals in a moderately detailed 
way with the manner of using photo-cells It 
starts with an abstract account of the principles 
of measunng instruments with special reference 
to photo-cells This is followed by two chapters 
on the measurement of the small currents which 
anse when the photo-cells are used with light of 
low intensity, and with valve amplification of the 
output from a photo-cell The modem four- 
electrode electrometer valve has replaced the 
valve bndges previously described, and mention is 
made of the use of tlie galvanometer in ballistic 


fashion The final chapter deals mainly with 
‘ticker’ methods of moasnnng the current 

The final section is called “Some Applications 
of Photoelectric Colls”, and is the least satisfactory 
part of the book in that it gives the impression of 
being merely the summary of a much more ex¬ 
tensive treatment of the various branches of 
photometry by moans of photo-cells (May we 
hope for such a treatment as a separate book in 
the near future ?) It gives, however, a useful 
comparison of many ways of using those cells for 
the measurement of light intensities 

The book is not ijuite free from misprints and 
shps of the pen, but these are few The printing 
and paper are an improvement on those of the last 
edition 


Short Notices 


D%e DreiekktrodenrShre und ihro Anwendung Ub- 
ungen an der Dreudeklrodeniohre mU drn zugehongen 
theoretischen ErlatUerungcn Von Dr Friedrah 
Moeller (Abhandlungen zur Didaktik nnd Philo¬ 
sophic der Naturwissonschaft, Hoft 16 ) Pp 
VU-H65. (Berlin Julius Springer, 1034 ) 9 60 

gold marks. 

Da Moeller’s book is designed for students, and 
it IS a recommendation that it deals with the subject 
from both the theoretical and practical points of 
view. The object of the author is set out in his 
foreword , “ the theoretical portion of the book 
can bo looked upon ns a text-book of the electron- 
valve, which attempts to explain the simpler problems 
of valve-thoory without the nocossity for special prior 
knowledge of a o technique” 

The subject matter is divided into five mam parts, 
and these are subdivided into ‘Theory’ and ‘Practical’ 
The parts deal with (1) the valve itself, and its 
properties, giving the definitions of ‘slope’, Durch- 
grxff, etc , (2) triodos with resistance anode loads—• 
amplification and power output, (3) triodes with 
tuned circuits, including h f amplification and solf- 
osoillation , (4) modulation ; anil (6) demoilulatiun 
It IS felt that the author has undertaken a very 
difficult task in attempting to cover satisfactorily 
the theory of all this ground oven to the extent 
required for a textbook of the trioile for students, 
in a book of 160 pages, and when, in addition,space 
18 allotted to practical experiments, some omissions 
are mevitable. Thus, although the book does cover 
a large port of the ground m a very thorough way 
(often, we feel, too thoroughly), a number of important 
problems are omitted or dealt with veiy briefly, and 
one IS often left with a feelmg of incompleteness 
The practical considerations are not always dealt 
with in the beet way, and often digress mto further 
theory. 

Nevertheless, judged by the amount of information 
that hae been mcluded, the omission of advanced 
marthematics, and the suggestions for practical 


confirmation of results, the book sliould form a very 
usi'ful SKldition to the series of scientific textbooks 
of which it forms the fifteenth volume, and should 
jirovido a good starting point tor a rivlio stiiilcnt 
The phraseology of the book is moderately straight¬ 
forward, and anyone with a fair knowledge of the 
Oorman language should have little diHiculty in 
reading it, though the reasoning often seems un 
necessarily involved, and tlio methods rathnr i uinbcr- 
Home Its value os a textbook and moro so as a 
reference book wouki be uniirovrxl by the luldition 
of bibliographical reforonues, there being at present 
only some half-dozen, and tlieso to otiu r volumes of 
the same soiios 

Handbuch der Hioc/iemu dea Mi nacheii uiul der Ttere 
Herausgogeben von Prof Dr t'arl Ojipenhoiincr 
Zweito Auflago Erganzungswerk, Band 2 Pp 
xix-i-061 (Jona Gustav Fischer, 1934 ) 71 goKI 
marks 

In a review of the last jiubhshod supplementary 
volume to this work—1164 pvges, m two half volumes, 
bringuig vols 1, 2 and 3 of the second ahtion of the 
“Haiidbuch” up to the end of 1932—it was stated 
(Nature, 133, 596 , 1934) that the volumes were of 
tho type that filled “the user with nwo-inspired 
gratitude and the reviewer with awe-inspirexl terror” 
A similar effect is produced by tho second supple¬ 
mentary volume, It brings the main vols 4, 6 and 
6 up to. presumably, the same date; it occupies, with 
its index, nearly 1000 pages; and it is apparently just 
within the 'single volume’ limit 

This makes it somewhat unwieldy, as well os 
somewliat unviable m tho unbound form Still, the 
names of some of the contributors. Profs L Pmeussen, 
J. Wohlgemuth, W. Grimmer, A. Scheimert, E Grafo 
—to select at random a few, none of whom contributed 
to the first supplementary volume—will almost cer¬ 
tainly secure that the possessors of paper-bound 
oopios hasten to got a volume of such obvious value 
put mto boards as quickly as possible 
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The oontents of thin siipplementivry volume are 
divided m the following manner The Mupploment to 
vol 4 18 concerrieil witli the chemistry of tiHsuen and 
organs, uichiduig blood and Ijmph, skeletal and 
epidermal Btructiires, muscle, the apparatus of cir¬ 
culation and respiration, the nerves and sense organs, 
and the chemistry of tumours 'Hie siijiplement to 
\ol .5 deals with the glands and secretory organs, 
whiih aro classilied into those m\olvisl in digestion 
and those involved in reproduction The Hupplenieiit 
to vol 6 covers the general field of nutritional }iro- 
cessos, including digestion, ahsoijition and excretion 
Finally, vol 7 is brought up to date uiiilcr the sub¬ 
headings of nutrition, gas exchange and general 
metabolism 

It IS cloarl;,’ impossible to do more than indieato 
here in a quite geneial way the field surveyed m this 
hook , tho laigi ness of the field is in itselt a measure 
of tho vastness of territory mapjssl in tho original 
work to whii'li this is the sissind supplementary 
volume A L. B 

Hiuito round the World Bj A W Haslet t Pp 

vn-f 100-1-7 jilates ((’ambiidge At the University 

1‘ross, 19.74 ) Hit net 

This volume prem'iits an interesting acs.ount, in a 
foiin suitable for the lawman, ot tho main facts 
accompanying the application of electric waves to 
ladio commumcation A brief, historical account of 
tho earliest discovericH of those waves includes a 
leforencu to the doubts and diflicnlties which at com 
paniod tho pioneer woikors of some thirty years ago 
Tho story ot the propagation of oloctnc waves of all 
lengths roniid the world, by the aid of the loniseil 
layers in the earth’s alinospheie, is then dovclopetl 
in a straightfoi ward and skilful manner A chapter 
entitled ‘ The Sim calls the Tunc” is noteworthy m 
this portion of (ho hook, and thretts attention to the 
vaiioiis ways in winch the possibilities ot long 
distanro iivbo eommunicatiou are controlled or 
limited by solar intinonce 

Later chajiters utilise an aceount of the trend of 
modern dev olopinents to indicate tho future pos 
sibilities of radio techniqiio, pai tienlarly m the 
application of ultra short waves to secret com¬ 
munication for wai purposi's, to television, and, by 
no means least important, to the introduction of a 
new phase of curative iiuslicine 

On the whole, tho author lias obviously taken a 
good deal of trouble to get liis foots com*otly stated, 
although p ICO contains, in a loosely worded sentence, 
a bafi misreprosciitation of the possibilities of radio 
direction lindmg. A reviewer m another country 
might complain that in certain portions of the book 
undue stress is placed upon recent British work in 
radio research ; while in other places, the author 
has omitted to mention tlio Radio Research Board, 
from the publications of which so much of tho 
material has obviously been derived These are, 
however, minor blemishes in an otherwise successful 
effort to show the general reader how very much 
more there is in the science and practice of radio 
communication than the mere dissermnation of 
broadcast programmi's. 


AnnalM Bryologiet a Year-Book devoted to the 
Sttidy of Mosses and llepatics. Edited by Fr 
Venloorn Supplementary Vol 4 : Studien uber 
Asiatische Jubuleae (de Frullantaceis 15-17) mtt 
etner Kinleituny Bryologie und Hepaticologie, 
rhre Mcthodxk und Zukunft Von Fr Verdoorn 
Pp VIII I 231 (Tlio Hague Martinus Nqhoff, 
1934 ) C guilders 

A SKETCH of the progress of In-iiaticology occupies 
the first thirty' six pages , a knowledge of earlv 
authors is conhidcrcd essential in rpiestions of 
iiomencintuie and m dealing with ty|ie8 of genera , 
Evans, Howe, Lmdberg, Sehiffner and Sjirnee are 
authors favoiiiably mi'ntioiicxl, but Stepham’s 
“Siieeios Hopaticarum” is very frankly cnticised , 
its i-rrors and other faults aro considered to he so 
grave, that setting it aside as ‘‘opus exoludendum” 
IS discussisl , III view however of its wide acceptance, 
that course is inexpedient and revision is roconi- 
mended Improved methods, geographical, cyto 
logical, genotical, cx|«'iiinenfal morphological, etc , 
aro urgisl in the study of liverw'orts , the weakness 
ot much recent hryological liteiaturo is roferiiHl to 
Revision is the most urgent noeil of to-day , jirogross 
will largely depend on the study of the smaller groups, 
which aro iiisufilciently understood 

1),' Friillaniaccis xv xvii (pp 4(1 224) cariies on 
work jiiihhshed in eailici snpplcineiits Disvhng witli 
the Lcqeunoacoao. ongmal diagnoses are reproduced as 
being oftc'n inoocossibh' to workers m Asia , there is a 
clavis to the fourteen geneia, with notes on vanabihtv 
distiiigiiisliing eliaractei-s, distribution and stations 
Scxitioii XVI IS a rev ision of the Asiatic Tainanscineae, 
a restiicted hut definite spec-ihc value is given to 
tho Ocelli and a i lavis to the six Asiatic species relies 
upon characters of tho lobi, aiiiphigastna and ocelli 
Section XVII deals with some iixent collections and 
the distiihution of Indomalayan Friillaniaieae and 
Holostipoe 

Strahlung und Lxclderythem Von K W Haussor 
und semen Mitarheiten Horaiisgegoben von C 
Ramsauer und R. Kollath (Ostwold’s Klassiker dor 
oxakten Wissonschaften, begruiidet von Wilhelm 
Ostwald, neu horausgegebcu v on Wolfgang Ostwald, 
Nr 239 ) Pp iv-f89 (Leipzig Akodemisclic 
VerlagsgcHcllschaft m b H , 1934 ) 4 gold marks 
Those who know the late Dr Haiisaor will find much 
pleasure m tho fact that tho memory of this brilliant 
young physicist, who ilied in 1033 at forty-six 
years of age, is hononrtxl by the publication of his 
original papers on the action of sunlight on the human 
skin as one of “Ostwald’s Klassiker” Hausser was 
a pioneer in tins branch of biophysics, for he was tho 
first to realise tho importance of using monochromatic 
light of measurixl intensity m tho mvestigation of 
the causes of erythema and sunburn, by means of his 
large quartz prisms Ho was responsible for the 
discovery of the fact that the human skin is particu 
larly sensitive to two regions of tho violet piortion of 
tho spootrum, one of which is normally absorbcxl by' 
the atmosphere All iiiterestcxl in biophysics would 
do well to possess this little book 
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Radioactivity; Old and New* 

By the Right Hon Lord Rothkrford, o m , i< ii s 


I WAS much honoured by the invitation to give 
the first course of the Joly Memorial I^ec tiires 
As IS well known, Joly was for many years not 
only intensely interested in the problems ol radio¬ 
activity, but also made mimerous original and 
important contributions to our knowledge of this 
subject When the large and continuous emission 
of heat from the radioactive bodies was made clear 
in 1903, Joly’s alert and original mind was at once 
attracted to the jirohlem of the effect of this 
steady generation of heat by the nulioactive bodies 
present in the (‘arth’s crust on the gi'ological 
history of our planet To obtain reliable data, he 
devised simple but ingenious methcMls for measur¬ 
ing the amount of the primary radioactive bodies, 
uranium and thorium, in tyjiical rocks constituting 
the earth’s crust He was the first to point out 
the far-reaching significance of this small but steady 
supply of heat on the internal temperature gradient 
of the earth, resulting m violent movements in 
the earth’s crust Inde.ed, ho was of opinion that 
the rise and fall of oontments and the elevation 
of mountain chains were intimately connected with 
the heating effect of radioactive bodies over long 
intervals of time A fascinating account of these 
bold and original ideas has lieen given by Joly in 
his books and papers 

Of all tlio contributions made by Joly in the 
field of radioactivity, the discovery of the ongm 
of the pleochroio haloes, observed m certain kinds 
of mica, has left the strongest impression on my 
mmd It required not only an acute and original 
mind but also a touch of real genius to connect 
these mmute haloes, the origin of which had long 
been a mystery, with the effects of radioactive 
transformations Joly, as the result of an intensive 
investigation, was able to prove that the darkenmg 
of the mica halo was duo to the a-particles liberated 
over ages from a minute inclusion containing either 
uranium or thorium In a well-developed halo, a 
senes of rings was observed, each of which corre¬ 
sponded in radius to the range of one of the groups 
of de-particles liberated from the riuboactive 
matenal. In this way, he was able to show that 
the processes of radioactive transformation were 
the same hundreds ofmilUons of years ago as to-day 
In some very old micas, Joly observed an inner 
nng corresponding to a-paxtioles of much shorter 
range than any observed from the known radio¬ 
active bodies To account for it he postulated the 
earlier existence of an unknown radioactive element 
which he provisionally named ‘hibemium’ The 

• From th* lint Joly IComorUl Lecture deUvored »t Trinity Collcue, 
DnbUn, on Jnuinury 28, 1088 


researches of Hevesy iii tlic last few years indicate 
that this nng is pnibably due to a known element, 
samarium, which has reramtly Iiecii found to lie 
wcaklv radioactive These haloes aie prodtued 
by an exceetlingly minute qiiantitv of uranium or 
thorium as in inclusion m the mien iTobahly the 
emission on an average of oni“ a particle every one 
hundred years eonlmiiing through geologic agi's 
would give rise to a ihseeniibh halo 

I could give many more illustrations from other 
fields of inquiry which equally show that Jolv 
fKissessed to a marked d(‘gr(>e that rare (piality of 
originality and vision rharaeteristie of the gnuitest 
investigators of the past 

The property of spontaneous nulioactivity is 
shown to the most marked evtent bv (he 
heaviest elements, uranium and thorium, and the 
products which arise from their transformation 
Only a few lighter elements show this property 
anti those only to a feeble degree We now know 
that the property of railioactivitv is a sign of the 
instability of the atoms eoneerned Take, for 
example, the best known radioactive element, 
railium For some unknown reason, each serond 
a minute fraction of the radium atom liooomes 
unstable and breahs up with explosive violence, a 
fragment of the atom—an a-partule—Is-ing hurled 
out with high sikmhI As a eonsequeneo of those 
atomic transformations, a new tviie of atom is 
formed—the radium emanation—which in turn is 
unstable, breaking up rapidly with the liberation 
of an a-]mrtiele The process of transformation 
once started proceeds through a number of suc¬ 
cessive stages, finally ending m the formation of 
a stable and non-radioaetive isotope of load Tho 
suecessivo transformations of uranium lead to the 
formation of twelve distinct tjpes of radioactive 
element, and in all more than thirty of these 
radioactive elements are known Each of these 
elements suffers transformation according to a 
definite law but at a different and characteristic 
rate For example, radium is half transformed in 
1600 years, the radium emanation in 3 82 days, 
and its succeeding product radium A in 3 minutes 

In most of tho transformations, a-partiolos are 
alone expelled, but in a few oases the transforma¬ 
tion 18 accompanied by the expulsion of p-rays, 
which are swift electrons The mass of the atom 
IS not sensibly changed by tho expulsion of such a 
light particle, but the properties of tho resulting 
atom are entirely chang^ There is one important 
feature which distinguishes p-ray from a-ray trans¬ 
formations ; all the a-particles escape with 
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identical speed and thus the transformation of 
each atom leads to the liberation of an equal 
quantity of energy In the case of a P-ray trans¬ 
formation, one p-particle is expelled per atom, 
but the speed of the P-particle vanes widely from 
atom to atom If this be the ease, one atom loses 
more energy than another, and we should con¬ 
sequently expect the energy content of the now 
atoms formeil to differ There is, however, no 
evidence that such differences of energy exist, 
and indeed when an a-ray bisly is formeti by a 
P-ray transformation, the a-particles are again 
expelled with identical speeds This difference 
between a- and p-transformations raises grc'at 
difficulties and no satisfactory explanation is as 
yet forthcoming It has been suggested either 
that the conservation of energy cannot be applieil 
to such p-tiansformations, or that some of the 
energy from the atom is earned off in the form of 
an undetectable particle of very light mass called 
the ‘iK'utnno’ We shall see that the same problem 
arises in tlie transformation of radioactive bcKiiea 
which can be produced by artificial methods 

It IS desirable at this stage to say a woril about 
the nuclear stnicture of atoms At the centie of 
each atom is a minute but massive nucleus which 
carries a resultant positive charge This charge 
controls the number and arrangement of the 
electrons which surround the nucleus The pro- 
[lerties of an atom are thus defined by a whole 
number which represents the niimlier of units of 
charge earned by the nucleus This fixes the 
number and order of the elements, but we now 
know that there are many species of the same 
element, defined by its nuclear charge, which 
have different masses The number of these iso¬ 
topes of an element vanes , some elements like 
aluminium are apjiarently simple, but others like 
tin have a dozen isotopes varying ui mass over a 
wide range 

The ap}Kiaranco of radioactivity results from 
the spontaneous transformation of the mmute 
nucleus of an atom The expulsion of an a-particlo 
carrymg two positive charges lowers the charge on 
the nucleus of the residual atom by two umts, 
while the expulsion ot a p-partiole raises it by one 

If we are to effect the transformation of an 
element, we must m some way alter its mass or its 
charge This can be done by adding or subtractmg 
a particle, whether charged or uncharged, from the 
nucleus. This is easy in imagination but difficult m 
practice. The most effective way so far found is 
the bombardment method, mvolvmg the entry of 
a foreign particle into the structure of the nucleus 
and in some oases leading to the loss of a charged 
particle from the nucleus We shall illustrate 
these different types of transformation by oon- 
sidenng a few of the simpler typical coses. 


The first proof of the artificial transformation 
of an atom was given m 1919, when it was found 
that the bombardment of the gas nitrogen by fast 
a-particlos gave rise to the liberation of a number 
of fast protons which could only come from a 
disintegration of the nitrogen nucleus It is now 
clear that about one a-particle in 100,000 comes 
close enough to a nitrogen nucleus to enter its 
structure The a-particle is captured and moment¬ 
arily forms a new nucleus of charge 2 units higher 
and of mass 4 units greater This newly formed 
nucleus is unstable and breaks up with explosive 
violence, oxjiellmg a proton in the process The 
mechanism of tlio reaction is givim below 

,N'‘ I ,F"-> + 

The resulting stable nucleus is an isotojie of oxygen 
of mass 17, which we now know to exist in small 
quantity in ordinary oxygon About twelve light 
elements can lie disintegrated by a-particles, and 
in all cases protons of characteristic speeds are 
emitted , the general mechanism of tho reaction 
IS probably similar, leading in all oases to tho 
omission of a proton and tho formation of a new 
but stable nucleus oi mass 3 units greater 

During the last few years, another important 
typo of transformation has been brought to hght 
in which a now and strange type of particle called 
tho neutron is expelled The neutron, os its name 
implies, carries no oloctrio charge, but has a mass 
about equal to that of tho proton Since it has no 
charge, it does not ionise the gas in its path and 
consequently shows no track in an expansion 
chamber At rare intervals m its passage through 
a gas, it hits the nucleus of an atom in its path 
and shoots it forward with high speed This struck 
nucleus is charged and ionises tho gas, so that its 
track through tho gas is shown m a cloud chamber 
While these ‘knock-oiis’ are comparatively rare, 
they form a very convenient raethwl of detecting 
the presence of tho invisible neutron and forming 
an idea of its velocity One of the best ways of 
producing a supply of neutrons is to bombard the 
element beryllium with fast a-particles The 
a-partiolo is captured and the resulting nucleus of 
carbon 13 breaks up into a carbon nucleus of 
mass 12, while a fast neutron is expelled Tho 
mode of the reaction is shown below 

4 Be*-|-,He* —>■ ,C“ —*■ neutron* 

We are now able to produce neutrons in a vanoty 
of ways, not only by the action of a-particles, but 
also by bombardmg different elements by protons 
and deuterons. 

Still another striking type of transformation 
can be produced by a-particles, resulting m the 
artifioial production of new radioactive bodies In 
the transformations previously considered, the 
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residual nucleus is a known typo of stable nucleus, 
and 18 non-rodioactivo A radioactive nucleus is 
an unstable typo of nucleus which breaks up with 
the omission of fast particles, ultimately formuig 
another stable nucleus The pro<luction of an 
artificial radioactive liody was first noted by M 
and Mme Cune-Joliot by bombarding boron with 
fast a-particles After bombardment for a few 
minutes, the boron continued to show a marked 
activity for an hour or so after it was roinoved 
from the bombarding source This activity 
decayed in exactly the same way and according 
to the same laws as the ordinary well-known 
radioactive bfxbos, but the type of particle emitted 
was quite different Strange to say, it was found 
that high-speed positive electrons, or positrons, 
were emitted, and not a-particlos or negative 
electrons such as appear in the spontaneous trans- 
tormationa of the radioactive bodies uranium and 
thorium In order to account for the pnxluction 
of a radioactive element by bombarding boron with 
fast a-particles, it seems clear that the transform¬ 
ation occurs in two stages according to the scheme 
below 

,B‘“ + iHe‘ —*■ -N” f-neutron' 

,N" —► ,t'" d-ipositron 

In the first stage, the a-particle is captunnl by the 
boron nucleus forming an unstable isotojie of 
nitrogen, N'*, together with the bberation of a 
fast neutron This isotope of nitrogen does not 
exist in Nature and is transformed slowly into the 
stable isotope of C” by the expulsion of a positive 
electron The activity of the radioactive bixly N" 
decays to half value in about 14 minutes By 
using the activity of this body as an indicator 
of its presence, it was shown by chemical 
methods that the radioactive body was an isotope 
of nitrogen In a similar way, by bombarding 
other elements, radioactive isotopes of phosphorus 
and silicon could be formed, each with a character¬ 
istic period of decay 

This new discovery was rapidly followed up in 
a number of directions Prof K Fermi and his 
collaborators in Rome found that a large number 
of these radioactive bodies could be formed when 
the elements were bombarded by neutrons doriveil 
from the action of a-rays on berylhum On account 
of the absence of charge, the neutron is able to 
enter the stnicture of oven a heavy element, where 
the a-partiole on account of its charge is ineffective 
Even the heaviest element, uranium, when bom¬ 
barded by neutrons, gives nso to at least four new 
distinctive types of radioactive bodies, with half 
periods of 16 seconds, 40 seconds, 13 minutes and 
100 minutes. The actual nature of the trans¬ 
formations involved has only been studied m a 
few oases In all known cases, the neutron is cap¬ 
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tured , sometimes a heavy particle, an a-partielo or 
proton, IS emitted, but generally a higher isotope of 
the clement w formed which may bo unstable and 
emit negative electrons It w worthy of note that all 
the radioactive bodies proilucod m this way break 
up with the hboration of fast negative ck^otrona 
and not piisitivo oleotrona, as m the original coses 
found by the Johots Cockcroft, Lawrence and 
others have found that bombardment of certain 
clomonts by fast hydrogen inns also givoa rise in 
some cases to the production of now radioactive 
bodie.s 

It seems clear from these results that we are 
able greatly to increase our knowledge of the 
isotopt's of the elements None of these roilio- 
active bodies are found m Nature, but represent 
unstable types of isotopes with a very limited life 
During the last few months, it has Ixxm found 
that the efficiency ot the process can be increased 
in some cases about a hundred times or more liy 
slowing down the neutrons Tins can Im done bv 
passing them through hydrogen or a solid material 
like water or paraffin whu h contains hydrogen 

We have so far s{)okon of the transformations 
brought about by the swift a-particlos spon¬ 
taneously expelled from railioactivo siibstancos, 
and the neutrons which arise from tho bombard¬ 
ment of cortam elements by a-particlos Another 
notable advance has been made by tho use of 
bombarding particl(« produced artificially in the 
electric discharge and speeded u]) by appropriate 
methods This involves complicated apparatus 
and in general the use of high potentials of the 
order of one milhon volts In this way, copious 
streams of fast jiarticles can readily Iw produced, 
corrcsjmnding in number to the a-particlos oxpidlod 
from thousands of grams of railium Cockorott and 
Walton were tho first to show that transformation 
effects on a comparatively largo scale could bo 
produced by bombarding liglit elements like 
lithiiun and boron by fast protons Time does not 
allow me to consider tho mechanism of those 
transformations, which are different for each 
isotope of the same element Transformation only 
appears to occur when the proton is captured by 
the nucleus, which then breaks up with explosive 
violence. Similar but different effects are observed 
when the ions of heavy hydrogen of mass 2 are 
used as bombarding particles I would like, how¬ 
ever, to refer to recent exponments m which it 
has been shown that artificial radioactive elements 
can also be produced by those new methods 
Cockcroft and Walton and others have shown 
that ordinary carbon, whether bombarded by H' 
or H’ particles, gives nso to the production of a 
new radioactive substance which decays to half 
value m about 11 minutes, emitting positive 
olectrons m the process It is believed that tho 



292 


NATURE 


radioactive body formed m both oaaea la N”, 
which 18 transformed into the isotope of carbon 
C* by the emission of a positron It is not yet 
settled whether this radio-nitrogen differs from 
that formed by a-rays, whore the half period 
seems to bo longer, namely, 14 minutes 

It seems hkely that when very intense streams 
of still swifter particles are available, radioactive 
bodies of strong intensity may be produced by 
those artificial methods It may lie also that some 
of the bodies produced in these ways may give rise 
to a succession of changes such as is characteristic 
of the heavier elements uranium and thorium 
Sufficient, I think, has been said to illustrate 
the extraordinarily interesting results obtamed in 
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this fascinating field of inquiry Wo can build 
heavier elements from hghter, and break up other 
atoms into fragments, and produce novel radio¬ 
active elements by the score This now field of 
what may be called nuclear chemistry is opening 
up with groat rapidity Much work, often of a 
difficult technical liharacter, will bo required to 
prove the exact nature of any ot the transforma¬ 
tions which have boon observed, but a very 
promising beginning has been made Future work 
may disclose many surprises, for new and unsus¬ 
pected particles may come to light In any event, 
we are entering a no man’s land with the ultimate 
hope of throwing light on the way atoms are built 
up from simpler particles 


A New “Nomendator Zoologicus” 


F rom the time that the tenth edition (1768) 
of the "Systema Natural” of Linnspus, which 
established the binomial system, was recognised as 
the basis of the nomenclature of animals, system- 
atists have always had to face the difficulty of 
ascertaining what names have been used for 
genera Since the same name cannot be validly 
used more than once in the whole of zoology, it is 
obvious that unless this information is reasonably 
accessible, many homonyms are inevitably created 
and themselves add to the confusion Moreover, 
even when the existence of a name is known, it is 
often by no means an easy matter to find the 
ongmal reference to it or to asoertam its position 
in the animal kingdom Before descnbing the 
situation at the present day, it may bo as well 
bnefly to review the attempts that have been 
made to solve these problems 
The first Nomenclator to bo pubhshed was that 
of Agassiz, which appeared between 1842 and 
1846 , it was followed by that of Marschall, which 
covered the period 1846^8 and was pubhshed in 
1873. In 1864 there appeared the first volume of 
the ‘‘Zoological Record” which, however, in its 
earher years, did not always include an annual hst 
of new genera The names m all these, with many 
others, wore collected together by Scudder, who 
attempted a hst of all published genera from 
Lmnseus to 1879, and his work, which was pub¬ 
lished m 1882-84 as Bulletin No 19 of the U S 
National Museum, is the only list of its kind that 
baa yet been completed. It contams about 80,000 
names Supplements to Scudder’s work are repre¬ 
sented by the two volumes, edited by Waterhouse 
and published by the Zoological Society of London, 
of the new genera contained in the ‘‘Zoological 
Record” with some additions. These volumes 
together oontam some 62,000 names, and cover 
the penods 1880-1900 and 1901-10 respectively. 


The new generic names in the ‘‘Zoological Record”, 
which average about 2,000 per annum, have not 
been collected together since that date 

Sherbom’s famous ‘‘Index Animalium”, which 
was published between 1902 and 1933 and deals 
with both generic and specific names, though 
marvellou.sly complete, only goes up to the year 
1850 There also began to be published in 1926, 
under the auspices of the Prussian Academy of 
Science, an ambitious work entitled ‘Nomenclator 
animalium generum et subgenerum” If circum¬ 
stances had permitted this to bo carried through 
as onginally planned, it would have been a very 
important contribution to the problem for the 
period that it dealt with Though it appears to 
cover the ground with relatively few omissions up 
to about 1909 and it purports to include all names 
up to 1922, those dealmg with the later years are 
taken almost entirely from the annual mdexes to 
the “Zoological Record” The choice of the date 
1922 was peouharly unfortunate, because the 
“Zoological Record” was necessarily far from 
complete in the War years and those immediately 
followmg, with the result that it omits the very 
numerous names that wore actually published 
dunng 1914-22 but were only found and recorded 
afterwards Furthermore, only about three 
quarters of this German work have yet appeared, 
although it has been nine years m course of publi¬ 
cation Its use ig therefore very bmited, and it 
has the added disadvantage of being extremely 
expensive. 

The present position is, therefore, that a system- 
atist who wishes to erect a new genenc name finds 
it almost impossible, even at the expense of much 
labour, to satisfy himself that any given one has 
not been used already. Not only are his sources 
of information very scattered and far from com¬ 
plete, but also many of them are rare and expensive 




February 23, 1935 


NATURE 


293 


The Council of the Zoological Society of London 
has therefore decided to make financial provision 
for a scheme to produce an entirely new “Nomen- 
olator”, in which an attempt will bo made to 
include every generic name used in zoology from 
1768 up to and including 1935 It is estimated 
that this will involve about 190,000 names, of 
which about 100,000 relate to insects The names 
from 1758 to 1879 will be given their original 
references, these being taken, so far as those up 
to 1850 are conoemod, from Sherbom From 1880 
onwards, the “Nomenclator” will take the form 
of an index to the “Zoological Record” itself 
The class of animal concerned, or in the caso of 
insects, the order, will also bo given 

A very intensive search is being made of the 
literature to discover names that have been 
omitted from oxistmg records, and this has already 


resulted m the discovery of some seven hundred 
in insects alone, chiefly among publications that 
appeared between 1900 and 1920 It is hoped also 
to enlist the aid of all systematic zoologists 
throughout the world in making the work as 
complete as possible, and a circular asking for 
their help is being sent out In the course of this, 
they are asked to send details of any generic 
names, with their original references, to Dr S A 
Neave, of the Imperial Institute of Entomology, 
41 Queen’s Gate, London, S W 7, who is super¬ 
vising the undertaking on behalf of the Zoological 
Society of London, and will also have the assistance, 
in particular groups, of exports at the British 
Museum (Natural History) 

It IS hoped that the work may bo comploteil 
for publication about the end of 1937, and that it 
will be found possible to issue it at a moderate price 


Solid 

T is just a hundred years ago since carbon 
dioxido was first solidified by Thilorier Most 
chemists are familiar with carbon dioxide ‘snow’, 
which has long found use in the laboratory as a 
convenient moans of producing temperatures 
down to about — 80® C The comparatively small 
quantities required for such purposes were obtained 
by the simple but wasteful method of allowing 
Uquid carbon dioxide from a cylinder to expand 
through a valve into a collecting bag , in these 
circumstances less than 30 per cent of the weight 
of the liquid used is obtained m the form of ‘snow’ 
Until about ten years ago, the sohd was only 
used as a laboratory freezing agent, and also in 
small quantities medically as a cauterising agent 
For the latter purpose the ‘snow’ was usually 
pressed into a sohd pencil in a mould, making it 
more convenient to handle, and, owing to the 
reduced surface exposed, less rapid in evaporation 
The commercial development of the manu¬ 
facture of solid carbon dioxide became a possibihty 
only when refrigeration began to play a large part 
in the organisation of food supply. A groat impetus 
was given by the rapid growth of the loo-oroam 
industry in the Umted States, where the annual 
production (under the familiar name of ‘dry ice’) 
rose finm a few tons in 1926 to approximately 
27,000 tons in 1933. In Great Bntam, production 
on a largo scale commenced several years later, 
but it is estimated that the output m 1934 reached 
10,000 tons, and demand for the product oontmues 
to expand. 

In Great Britain, the gas for the production of 
solid carbon dioxide is chiefly derived as a by¬ 
product from industrial processes, such os the 
manufacture of synthetic ammonia, and in the 


Dioxide 

production of alcohol Purification m greater or 
loss degree depending on the source of gas is 
required in all cases, including the removal of 
odoriferous compounds and of inert non-con¬ 
densable gases which, under certain conditions, 
and if present in sufficient quantity, would render 
the liquefaction of the carbon dioxide difficult or 
even impossible Following hquefaction of the 
gas, solidification may bo brought about by 
various processes These, while relatively simple, 
arc very mterosting from the physico-chemical 
point of view , and their development on the most 
economic Imes has been the result of much research 
on the phase rule and thermodynamic aspect of 
the system The prneess most commonly adopted 
is to allow the liquid to expand m suitable 
chamliers with the fonnation of gas and ‘snow’, 
the latter being pressed into blocks of convenient 
size and shape, and the gas being returned for 
recomprossion In another process, the liquid 
carbon dioxide is expanded in chambers at a 
pressuro just below that corresponding to the 
triple point, and sohd blocks are obtamed without 
the use of a press, while according to a third 
process the liquid is frozen in moulds by the 
rapid evaporation of liquid ammonia As might 
be expected, the several processes differ con¬ 
siderably in thermodynamic efficiency, although 
this is not reflected appreciably in tlie cost of 
production, power costs being only a small fraction 
of the whole 

Solid carbon dioxide in its commercial form is 
available in blocks of oyhndncal or rectangular 
section, weighing approximately 25 lb. These 
blocks have the appearance of highly compressed 
snow and may be out without difficulty by moans 


Carbon 
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of an ordinary saw The temperature of the solid 
under a pressure of one atmosphere of oarbon 
dioxide 18 — 78 9“ C., but when exposed to the 
atmosphere is somewhat lower owing to the 
reduction of partial pressure of carbon dioxide 
near the surface of the block On account of the 
low temperature, gloves should alwa}^ bo worn 
when handling the solid In a still atmosphere, 
a block of the sohd evaporates more slowly than 
might be expected, mainly on account of the 
low conductivity of the enveloping film of gaseous 
oarbon dioxide and of the high latent heat of 
Bubhmation of the sohd (137 cal /gm at — 78 9“ 
C ) Thus a 25 lb block requires about 24 hours 
to evaporate completely 

The moat careful measures have to bo taken to 
prevent needless waste by evaporation both in 
storage and transport, and to this end heavily 
insulated storage bins have been designed in 
which the evaporation loss has been reduced to 
0 6 per cent a day, while the evaporation in large 
railway transport containers is of the order of only 
2 per cent a day Research into the most suitable 
t}^8 of container and insulating matenal has led 
to the development of a range of packages suitable 
for the transport of sohd carbon dioxide, which 
enables this product to bo sent from the producing 
centre to depots m all parts of the country, and 
thence to the user, with a very small total loss 
Although the solid can be stored for very long 
periods without serious loss, it has been found that 
a limit 18 set by the alow growth of the crystals, 
which tends to produce disintegration 

As might be expected, the pnncipal uses for 
sohd c-arbon dioxide are m connexion with refngera- 
tion Its dryness, high latent heat and high 
density (1 4) render it attractive in many cases 
where the cost of removing heat units is not the 
only consideration As already stated, the ice¬ 
cream industry was the first to adopt this re- 
fngerant on a large scale in place of ice and salt 
mixtures, and the requirements of this industry 
continue to expand 

A considerable field exists for solid carbon 
dioxide in connexion with the transport of perish¬ 
ables, such as moat, fish, fruit and flowers, where 
controlled temperature conditions are required As 
a result of the work which has recently been earned 
out under the auspices of the Department of 
Scientific and Industnal Research at Cambndge 
and at the Torry Research Station, and by other 
investigators, it is now known that carbon dioxide 
mhibits, m a marked degree, the growth of many 
of the baotena and moulds which are largely 
responsible for the detenoration of meat and &h, 
BO that the value of solid oarbon dioxide as a 
refrigerant and preservative is further enhanced 
on this account. In preserving flowers, however, 


the efiFoot is one of arrested metabolism due to 
the low temperature and the presence of oarbon 
dioxide 

It may be remarked that, although the suooossful 
utilisation of sohd oarbon dioxide as a refrigerant 
presents no serious teohmoal difficulties, care must 
be taken in the design of equipment such as ice¬ 
cream conservators, refrigerated transport con¬ 
tainers and the like, if this refrigerant is to be 
used successfully and economically 

Except whore the low temperature of sohd 
oarbon dioxide is specially required, means must 
bo taken to reduce the heat flow to the refrigerant, 
and this can bo done conveniently by interposing 
thermal insulation between the refrigerant and the 
cooled chamber A number of other methods 
employing a secondary hquid are available. 

Reference has already been made in Natubb 
(Oot 6, 1934, p 629) to the use of solid carbon 
dioxide in the assembly of machine components 
by means of shrink fits The effect of the low 
temperature in contracting metal parts is best 
attamed by immersing the parts m a suitable low 
freezing point liquid oontaimng sohd oarbon 
dioxide In this way rapid and uniform coohng 
results The advant^es of this method of shnnk 
fitting are that it enables small components, such 
as cyhnder liners, sleeves and valve seats to be 
readily inserted into housmgs without the use of 
a press, thereby obviating the possibihty of dis¬ 
tortion, and that the structure of heat-treated 
parts 18 not disturbed as might bo the case with 
hot shnnking Solid oarbon dioxide is already 
being used in Groat Bntam in the production of 
automobile and aero engines, locomotives and 
machine tools, and this application is likely to 
expand considerably as it becomes more widely 
appreciated 

The use of solid carbon dioxide as a convenient 
moans of obtaining a supply of the hquid or gas 
was first realised by Elworthy who, in a patent 
obtained in 1898, discussed the economic advantage 
to be gamed from handhng oarbon dioxide in the 
solid form instead of as a hqmd m heavy steel 
cylinders. It is only recently, however, that these 
advantages have bwn secured as a result of the 
development of solid oarbon dioxide for refriger¬ 
ating purposes, and the design of suitable 
contamers and other apparatus. Pressure vessels 
(‘bquefiers’) are now available which enable the 
sohd to be readily converted into liquid or gaseous 
form, and the use of sohd oarbon dioxide for 
purposes other than refrigeration is rapidly ex¬ 
panding. Foremost amongst these uses must 
be placed the oarbonation and meehanioal hand¬ 
ling of beverages for which, it is needless to say, 
only sohd oarbon dioxide of the highest punty 
can be employed. For example, in ‘Diiold’, 
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manufactured by Impenal Chemical Industnos.Ltd , 
organic esters and sulphur compounds are reduced 
to less than one part per million, and any oil 
which may be carried over from the compressors 
18 carefully removed in order to obtain a sufficiently 
pure product The solid is also finding increasmg 
use as a source of carbon dioxide for the production 
of salicyho acid and other chemicals 


Passing reference only has boon made to some 
of the principal uses of solid carbon dioxide 
Certain other applications are still in the develop¬ 
ment stage, while others are constantly being 
discovered The development of tho industry has 
been very rapid and constitutes one of tho most 
remarkable modem examples of tho application of 
scientific methods to industrial roquiromenta. 


Obituary 


Paor Arthur 'J’romson 
N hia retirement in 1933, Prof Arthur Thomson, 
whoso death on February 7 will bo widely 
regretted, had completed a nomowliat unusual record 
of academic service He was liorn on March 21, 1858, 
and for forty eight years lie reprewented human 
anatomy at the University of Oxfortl, hrst as Uni¬ 
versity lecturer in human anatomy and afterwarils 
ns Dr Loo’s professor of anatomy After serving 
an apprenticeship m tho famous school of anatomy 
at Edmburgli undor Sir William Turner, Thomson 
went to Oxford in 1885 Unlike many of his later 
contemporaries, he did not enjoy the advantage of 
stepping into a depaitmcnt already oijiiippcd for 
teaching and roscarch On tho contrary, the task 
foil to hull of buddmg up a now department from its 
very foundations It will readily be appreciated that 
Thomson’s energies wore fully employ^ for a number 
of years m developing tho teaching aide of his depart¬ 
ment to a level appropriate to the modical faculty 
of the University of Oxford, a task which was 
rendered very laborious at first by the criticism and 
opposition of some members of tho University who 
wore loss ready to appreciate tho importance of 
catormg for an extensive and detailed medical 
curriculum 

Arthur Tliomson’s own contributions to soientiho 
literature can be divided quite sharply mto separate 
categories Of these, liis papers dealmg with tho 
racial variations of tho skeleton are tho most note¬ 
worthy In this work he was clearly mflueniod by 
his late teacher. Sir William Turner, who had 
stimulated oonsidorable mterost in racial anatomy 
by his studies of tho human skeleton in the ChaUenger 
Reports Thomson's work on this mibjeot was 
characterised by the fact that ho constantly sought 
to explain by reference to habits of life and onviron- 
mentiil influences tho osteological variations which 
were bemg at that time recorded by anatomists He 
was not content simply with measurements and with 
the construction of indices, and he was evidently 
reluctant to accept metrical variations of tho skeleton 
as necessarily of real morphological significance ui 
the assessment of racial affinities. In 1889 he showed 
the importance of oonsidering posture as a factor 
in the determination of the proportions and contour 
of the lower limb skeleton and directed attention to 
tho ‘squatting facets’ on the tibia and talus In 
the same year he published an anthropometrioal 
study of the Veddafas of Ceylon. His interest in 
oranlology led him to mvestigato tho signifloance 


of cranial indices which wore then assuming such 
importance in tho eyes of the anthropologist By 
ingenious models lie sought to show that tho pro¬ 
portions of the calvarium must bo directly mfluencod 
by brain volume and by the action of the temporal 
must les Tlioso observations worn publishinl m the 
Journal of the Anthropologtcal fnMilute in 1903, and 
his conclusions, which were odrnittodl.v tentative, 
have m some part been substantiated by statistical 
study on a larger scale 

In 1913, Thomson made a valuablo communication 
on tho correlation of isothonns with variations m 
tho nasal index Ton years latnr, this observation 
was submitted to statistical analysis by lum m 
collaboration with Dr Buxton, with tho noteworthy 
conclusion that a platyrrhme nasal index is associated 
with a hot moist clunivto and a loptorrhmo index 
with a cold dry climate Other studios by Thomson 
in this lino include a comprehonsjvo study with D, 
Randall Miu-Iver of Egyptian crania, published in 
1905 by the Clarendon Press under the title of “Tho 
Aniiont Rivees of the Thobaid”, and a paj>er on the 
gonial tubciclos of tho mandible m 1916 At Oxford, 
Thomson will bo particulaily remornbonxi with 
gratitude for the part ho playoil m instituting and 
oigamsuig tho regular courso of study for the Uni¬ 
versity dijilonia m anthropiology, a courso which has 
met with inoroosing success since its initiation m 
1907 

Thomson was a close personal friend of tho late 
R W Doyno, who founded tho Oxford Ophthalino- 
logical Congress, and undoubteilly it was this friend¬ 
ship which led him to make special studios of the 
anatomy of tho oye This resulteil in the publication 
of two papers on tho filtmtion angle of the eye m 
1010 and 1011, and in a brochure on tho anatomy 
of tho human eye together with an atlas of stereo¬ 
scopic photographs of dissections of tho eye 

Thomson’s last work was conoomed with the micro¬ 
scopic structure of tho human Graafian follicle and 
tho maturation of the human ovum These provided 
tho subjockS for two papers in tho Journal of Anatomy 
m 1919. 

Apart from his work at the University of Oxford, 
Thomson occupied tho position of professor of 
anatomy at the Royal Academy, to whioh he was 
eleotod m 1900. In this sphere he was able to give 
full expression to his own artistic propensities, and 
he left an appropriate memorial of his contribution 
to art in his book “Anatomy for Art Students” 
which has passed tlirough a miinbor of editions 
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Prof J. Macmiluoi Brown 
We regret to record the death of Prof. J. Macmillan 
Brown, chancellor of the University of New Zealand, 
and well known as an authority on the peoples of the 
Pacific, which took place at the age of oighty-nino 
years, at Wellington N Z , on January 18 

John Macmillan Brown was bom at Irvme. Scot¬ 
land, in 1846, the son of Mr James Brown, ship¬ 
master, and was educated at the Irvine Academy, 
the University of Glasgow, and Balliol College, 
Oxford, of which he was an exhibitioner In 1874, 
on the establisliment of C-antorbury University 
College, he went to Now Zealand to take up the 
appointment of professor of olassics, and later 
became professor of English literature In 1877 he 
became a member of tho Senate of his University, 
and m 1823 was elected chancellor, an appomtment 
which he held until his death 

Macmillan Brown was best known m England for 
hiB work on tho problems of the Pacific, and more 
particularly for his somewhat speculative theories on 
the origm of the Polynesians and of the remarkable 
artistic protlucts of Easter Island His views were 
set forth in considerable detail and fully argued in 
his books “Maori and Polynosion", “Tho Biddle of 
the Pacific” (1924), and “Peoples and Problems of 
tho Pacific” (1927) In the view put forward in the 
“Biddle of the Paciflo” ho argued that the famous 
statues of Easter Island are the product of workers 
on what was a mausoleum for a circle of islands, 
which have since disappeared owmg to volcanic 
action. His theories of the peopling of the Pacific, 
which proved stimulatmg, if not entirely acceptable, 
brought tho Polynesians as a Cauoasio element from 
Asia, a primeval form of Indo-European. Whatever 
may bo tho ultunute verdiot on his plulological and 
ethnological theories, they undoubtedly had a 
stimulatuig effect m promoting the study of the 
peoples of tho Pacific in New Zealand 


Mb Francis J Blight 

Old scientific friends of Mr Francis J. Blight 
will learn with much regret of his death at the 
ago of seventy-seven years, on January 27 at his 
home at Mill Hill Previously to 1927 he had been 
closely associated with Messrs Charles Griffin and Co , 
Ltd., the well-known publishers of,technical scientific 
books, and smee 1899, when Miss E. E. Gnflln died, 
ho had been chairman and managing director of the 
firm, only rotirmg m 1927 m consequence of returange- 
ments followmg on the death of Miss Helen Griffin 

In early life. Blight, whose father and grandfather 
hod been booksellers and stationers, had been for 
some years engaged m office work connected wnth 
iron and stool woiks, railway and other architecture, 
map-makmg, etc. He had thus become an expert 
draughtsman, with a wide knowledge of technical 
processes of many different kinds In 1886 he be¬ 
came assistant manager to Messrs. J and A ChurohiU, 
the medical publishers, and m 1894 manager for 
Messrs. Griffin, then under the able chairmanship of 


Miss E. E. Gnffbi Quickly roalismg the wide need 
for technical scientific books of all kinds, he dovelopied 
this side of the firm’s business with extraordmary 
energy and sueoess, brmgmg out textbook after 
textbook which hail large sales 

It was to a very great extent Blight’s own per¬ 
sonality that led to those books being written He 
not only suggested them in many cases to men who, 
he saw, were likely to write them well, but also in 
their actual production was extremely helpful, par 
ticularly perhaps os regards tho illustrations It was 
an extraordinary stimulus and enoouragemont to 
moot him, os tho writer of this short notice often did, 
in tho well known room at Exeter Street which was 
pervailod by his genial presence 

In 1920 a volume was published in colobration of 
tho centenary of tho Grilfin firm, which had originated 
early last century at Glasgow This volume contains 
sections dealing with the more recent publications 
of the firm in scientific technology, and written by 
Prof. Barnett, Sir T Hudson Boaro, Sir W. S Abell, 
Prof W. Gowland, Prof Henry Louis, and other well- 
known authors Li a foreword to tho volume, Lord 
Moulton stresses tho national importance of techno¬ 
logical publislimg, and remarks that to Mr Blight 
“the exceptional prosperity of the Firm, and its 
services to tho country during tho late war, must be 
primarily ascribed” 

Only briof mention cun be made here of another 
side of Blight’s life He was a keen supporter of the 
Baptist Church, and particularly of its charitable 
activities with respect to children and young persons 
He also strongly supported all that has been done 
in this direction by State action and miuiioipal 
activity He was a man of simple character, m which 
love of his fellow men was never overshadowed by 
either business or scientific interests J. 8 H 


Mbs Jane Lonostaff, who died on January 19, 
aged sovonty-mne years, contributed important 
papers on PaUeozoic gastropod shells to the Quarterly 
Journal of the Oeologusal Society. She was the widow 
of Dr O. B Longstaff, a well-known entomologist, 
with whom she shared a wide interest in natural 
history She was a fellow of the Lumean and Geo¬ 
logical Societies, and was for some time a member of 
council of tho Palseontographical Society Her early 
wntmgs wore published under her maiden name of 
Jane Donald, and the value of her researches was 
acknowledged so long ago os 1898, when tho Geo¬ 
logical Society awarded her its Murchison Fund 


We regret to announce the following deaths 
Mr J. H Bonyon, Lord Lieutenant of Berkshire 
and chancellor of tho Umversity of Beadmg, a 
leading figure m agriculture Mid stock-breeding, on 
February 14, aged eighty-five years. 

Prof. Bohuslav Braunor, lately professor of 
chemistry in tho Charles’ University, Prague, some¬ 
time Berkeley fellow of Owens College, Manchester, 
on February 16, aged eighty years. 
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News and Views 


Robert Hooke's Diary 

The tercentenary of tlie birth of Robert Hooke, 
Greahom professor of astronomy, surveyor to the City 
of boncion and curator of exporimonts to the Royal 
Society, occurs on July 18 of this year Hooke 
appears to have kept a oontmuotis diary for the 
greater part of his life , and parts of his ilaily journal 
have been found m three difforont hbranos The 
importance of the first part was realised by ])r Jean 
Polseneor of Brussels, who dirwted the attention of 
the Royal Society to its existence m 1928 , with the 
permission of the autlioritiea of the Guildhall Library, 
Mr H W Robinson mode extracts, some of which 
wore published by Ur Pelsenoer in lats (February 
1931) Afterwarils, Mr Robinson discovcreil another 
and later part of the diary in the British Miisoiim, 
wliore for more than a hundreil and sixty years it hail 
been oatalogiiod as the diary of James Potivor The 
Guddhall portion of Ifooke’s diary is tho most im¬ 
portant, and IS full of interest from all pomts of view 
It records meetings of the Royal Society of which 
no minutes occur , elections of whioh there are no 
official records extant , details of his work os aichitect, 
surveyor and contnwtor , his daily visits to tho coffee¬ 
houses and taverns, whore he joined in tho discourses 
and gossip of tho city men , details of his private 
life, his income, his purchase of books and necessaries 
of life 

By tho courtesy of the Library Coinmitteo of the 
Guildhall, tho part of Hooko’s diary in the Guildhall 
Library can now be published For many years 
Mr, H W Robinson and Mr W Adams have boon 
carefully transcribing tho diary, and it will be 
published, together with a short life of Hooke, by 
midsummer Tho work of printing and publislimg 
has been entrusted to Messrs Taylor and Francis, 
who have undertaken to produce the book with the 
aid of a subsidy from the Royal Society Of more 
than passing mterest is the fact that tho house 
occupied by Messrs Taylor and Francis is supposed 
to have been built during the period of tho diary, 
and most probably by Sir Christoiiher Wron and 
Robert Hooke It may be remem berod that Dr 
R T. Gunther has already publishoil three volumes 
of Hooke’s works in his series of books on “Early 
Science in Oxford’’ 

Tribal Justice m Australia 

A PERTINENT example of the practical bearing of 
the results of anthropological investigation is afforded 
by the defence set up m a trial for murder of two 
aborigmes from Alice Sprmgs, South Australia. 'The 
facts of the case are set out m a dispatch from the 
Adelaide correspondent of The Tunes in the issue of 
February 15. The defence rested on a plea of tribal 
justice. It has been put forward that the two accused 
were acting in accordance with oustora and under 
the mstruotions of the elders of the tribe m putting 
to death a man who had revealed oeremomal secrets 


to a woman. Failure to i omjily, it was stateil, would 
have entaileil doatli As might bo expected, anthro¬ 
pologists have not faded in tlie endeavour to bring 
tho aboriginal point of view boforo the court Exp<-r( 
witnesses, however, were not heuni , but their sjieoial 
knowlodgo WHS placed at the service of the defence 
Ever since Spencer and Gillen first ro<'ordc<L nearly 
forty years ago, tho special rovcrenco of tho natives 
of Alice Springs for ovoryUimg pertaining to tribal 
ceremonial, anthropologists would have been pre¬ 
pared to oxjiect death as tho logical consequence of 
BO grave a threat to tribal safety as tho breaking of 
taboo involved in tlio disclosure of ceremonial objects 
or procoduro to a woman It is, at tho very least, 
the equivalent of a combmatioii of high treason and 
socriloge m a civilised comrinmity As recent trials 
m Afrii'a have shown, a court rooted m European 
law IS not jirepared to mlmit tliat in such eases tribal 
justKO may ilomanil and exiust the supremo penalty, 
m the manner m which m a civilised society a traitor 
who discloses State secrets may bo impnsoneil for 
life or condemned to deoth. Those who carry out 
tho seutonie of tho Inbo must, in accordance with 
the laws of the country, ho adjiidgisl guilty of 
murder, oven though tho extreme jienalty nuiy not 
ovcntiially bo iiiiposiKl 

Organisation of Agriculture in Austraha 

DiFMonnT ciiciimBtances m tlie agrii ultiiral in¬ 
dustries of Australia are giving rise to miieh-needod 
co-openition between Cominonwoolth and States In 
December last a conforonco of ministers nt t'anborra 
dotenninod to establish an Vustralmn Agricultural 
Council, to provide for continuous consultation among 
tho Governments on economic osjiects of ngricnlliire, 
the members to bo tho Fisleial Minister for Commerce, 
tlie Minister m Charge of Develojinient and Sc leiitihe 
Research and the State ministers conc'eniod 'J'his 
body will be Hiijiportod by a jvormanent tcsliniCAl 
cominitteo which is idontical ui jiersomiol with the 
former Standing Committee on Agriculture of the 
Council for Scientific and Industrial Research, but 
whicdi will now have greatly mornaaed responsibilities 
Its inomlierB are tho six permanent liesds of tho State 
Departments of Agrioiilturo, the three executive 
members of tho Council for Scientific and Imlustrial 
Research, tho Socrc-tary of tho Department of Com- 
morco and tho Director General of Hcsalth Besides 
its duties on tho side of agricultural oc-onomics, this 
oommitteo is charged with (i) securing co-ojierotion 
and co-ordination m agru ultural research throughout 
the Commonwealth ; (n) advising Commonwealth 

and State Oovommonts, directly or through tho new 
Council, on matters pertaining to tlio initiation and 
development of research on agricultural problems ; 
and (ui) socunng co operation between Common¬ 
wealth and States, and betwoen the States them¬ 
selves in all quarantine measures relating to pests 
and diseases of plants and anunals, and mlvismg 
Governments thereon 
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Training in Food Technology 
The Food (Jroop of the Society of Chemiciil 
Industry met on February 13, at the London School 
of Hygiene and Tropical Medicine, to take part in a 
discussion on “The Trainmg of the Food Techno¬ 
logist”, opened by Dr H B Cronshaw, editor of 
Food Manufacture, tlic lndustr%al Ctmntat and other 
publications As IJr Tronshaw’s paper had been 
circulated before the mooting, he gave a brief sum¬ 
mary of the more contentious parts and showed a 
number of slides illustrating numerous institutions, 
chiefly in North America, at which research and 
teaching m food tei-hnology are combined to various 
degrees The main part of Dr t^onshaw’s paper, 
however, and that which gave rise to most discussion. 
Contained a plea for the uitroduction in Great Britain 
of special post-graduate courses m fooil technology at 
suitable universities and colleges Dr Gronshaw’s 
paper included a coinprohonsivo anil very useful 
survey of the kind of problems with which the food 
technologist is likely to be oonfrontod, as well as some 
ingenious classifications of the typo of product with 
which those technologists have to deal For this 
reason alone its publication in ftill m Food Manu¬ 
facture will bo anticipated with much interest His 
mam plea, however, was subjei t to considerable 
criticism by various members of the Society, par 
ticularly on the grounds that it tended to over¬ 
emphasise the need of specialised technological know¬ 
ledge m tho young post-graduate ontermg industry, 
and so to run the risk of supplying him madequately 
with the essential scientihc outlook. Some of the 
discussion also directed attention to the unportaiicc 
of considering pre-graduate as well as post-graduate 
studios, and even of elementary and secondary 
education 

Museum of the History of Science at Oxford 

On February 12 Congregation at Oxford unani¬ 
mously passed the statute which niters the name of 
tho institution housing the Lewis Evans and other 
collections of scientific mstruments to the “Museum 
of the History of Science, Old Ashmolean Biiildmg”. 
The first step towards the full recognition of tins 
institution—hitherto governeil by decrees—^has thus 
been taken The museum is to bo admmistered by 
the Vice Chancellor, the Proctors and six others, 
three of whom wdl be appomtod by the science 
boards. At tho moment there will be no extension of 
the premises. A decree, however, was also passed 
assigning the mam ground-floor room of the Old 
Ashmolean to the museum at a date not later than 
1942. This room, where m the past the Now Oxford 
Dictionary was compiled, and the present upper- 
floor room, where the collections now are, should be 
adequate for the museum for many years. It is a 
pity, however, that this moreasod accommodation, 
at the moment badly wanted, cannot be defimtoly 
secured earher, and that the University cannot 
promise adequate financial support for the staff m 
charge. It is to be hoped that such help will soon be 
forthcoming, so that the museum may take a bigger 
part m the science teaohmg m Oxford—an oppor¬ 
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tunity for a generous donor Congregation expressed 
themselves very appreciative of tho work of Dr R. T 
Gunther, the curator, who not only created the 
museum single-handed more than ton years ago, but 
also has smoe given his services as administrator and 
teacher for a purely nommal salary 

Pollution at Sea by Discharge of Oil 

In July last, tho British Government, stating that 
representations had been made to it that the pollution 
of the coasts of the British Isles by tho discharge of 
oil and oily matter outside tho territorial limits by 
ships was increasing, suggested that tho matter be 
refernxl for preliminary oxainuiation to tho Coin- 
munioations and Transit Organisation of the League 
of Nations, with the view of ooncludmg if possible 
an international convention At tho last Assembly, 
this view was further explained by the British 
representative and it was decided that an mitial 
mquiry should he undertaken Exports from Den¬ 
mark, Franco, Italy, Japan, the United States and 
Great Bntam were invited to Geneva by tho cliairman 
of tho Advisory and Teclmical Committee on Com¬ 
munications and Transit These experts agreed that 
oil pollution caused the destruction of sea-birds, the 
wings of which become saturated with oil so that 
they cannot swim, fly or divo; of fish, particularly 
shellfish, and of the marine grosses which form the 
staple food of fish and sea-birds. The pollution of 
sea-beaches by oil results in harm to bathers and 
depreciation in value of seaside resorts, and con¬ 
stitutes a menace to public health, finally, the 
accumulation of oil drifting mto harbours offers a 
serious risk of fire. These evils exist to a varymg 
extent m many countries and the object in view is 
to provide, by mtomational agreement, some means 
whereby oil-burning and oil-oarrymg ships may be 
prevented from jiollutmg, tlirough the discharge of 
oil and oily mixtures on the high seas, the ooosts to 
which the matter is liable to drift. Some causes of 
pollution such as collision, or the pourmg of oil on 
to the sea durmg storm to assist vessels in distress, 
cannot be prevented, but it is possible by co-operation 
to guard against voluntary discharge outside terri¬ 
torial limits, and tho Committee of Experts recom¬ 
mend that an appropriate international convention 
should be concluded. 

Security of Tenure and Intensive Farming 

The private bdl promoted by the Metropolitan 
Water Board, which may mvolvo the destruction of 
Holly Lodge Farm (see Natubb of February 2, p. 
177), was read a second time m the House of Commons 
on February 18. Sir A. Boyd-Corpenter moved that 
an instruction bo given to the committee which is 
to consider the bill to leave out works on this site, 
on account of the unique value of the farm as a 
research centre. After discussion. Sir Hilton Young, 
Mmister of Health, pomtod out that he had consulted 
tho Minister of Agriculture on the matter and it was 
agreed that the appropriate means of dealing with 
tho question was to refer it to a committee of the 
House. Sir A. Boyd-Carponter’s motion was then 
by leave withdrawn. In a letter m The Ttmea of 
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February 16, Sir William Prescott, chairman of the 
Metropolitan Water Board, stated that the “site for 
the proposed reservoir at Walton has been selocteii 
after the most exhaustive examination of other avail¬ 
able lands” It IS not statixl whether the oxjiert 
opinion available to the Ministry of Agriculture or 
to the Oeologip-al Survey has been sought, but it is 
much to bo hoped that such sciontilic advice may 
be consulted before the matter comes under dis¬ 
cussion m committee of the House of Commons 

A New American Balloon Ascent into the Stratosphere 
Foci.owrNo on the Ami'rican ascent into the 
stratoHjihero last year recorded in Nature of July 28 , 
p 132 and November 3, p 707, 1634, careful mcpiiry 
has now shown that the mishap was causcul by 
internal adhesions of the lower part of the balloon 
fabric Plans for a new ascent are well advanced 
The personnel of the atlvisory conunittee has been 
chosen by the National CKiographio Society working 
m co-operation with the United States Army Air 
Corps, and once again Capts A W Stevens and O A 
Anderson will asi-end It is gathered from the ati- 
noanoomeiit by the president of the Society in the 
National Geographic Magasine of February 1935 that 
the arrangements will differ but little from those of 
last year's flight, Tho balloon will have the same 
capacity and the ascent will be maile from tho sami* 
place. No details are as yet available of tho mstru- 
meiits that will bo carried, but as tho lifting power 
will bo about six tons and as “special omi>liasis is to 
bo placed on rlata that can bo obtainesl from manned 
balloons capable of lifting standard laboratory 
instruments”, there is no doubt that every possible 
self-registering device that might supply information 
about the upper atmosphere and cosmic rays will bo 
included An advisory rommittee under the chair¬ 
manship of Ur Lyman J Briggs, dirwtor of tho 
U S. Bureau of Standards, is to be congratulated on 
the thoroughness of its investigations of the previous 
failure Tho findings will be of greatest value to 
those who undertake future hazards, 

A New Diphtbena Prophylacuc 
Owing to the prevalence of diphtheria during tho 
last year, a oonsiderablo demand has followed for 
immmusing agents for preventive moculation, which 
IS now extensively practised with good results. 
Various agents have bwn employed for this purpose. 
Such as toxin-antitoxin mixtures and preparations of 
modified diphtheria toxin known as ‘toxoid’ An 
alum-procipitated toxoid (A P T ) of high immunising 
efficiency is now available, and is issued by Messrs 
Burroughs Wellcome and Co , m germ-proof con¬ 
tainers of 1 c o. and 6 c o. This substanoo was first 
prepiared in the Wellcome Physiological Rosearch 
Laboratories m 1920 The results ot animal tests 
showed that it possessed considerable immunising 
power against diphtheritic mfection, and smoe that 
date its high inunumsing effloienoy in human beings 
has been established Caution has been exercised m 
applying the moculation of A P T. m human beings 
on account of the production of a tissue response at 
the site of injeotion. This, though medically trivial. 
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may disturb parents of moculatixl ciiildroii Tho 
officioncy of APT probably ilopends upon the 
deposition of tho relatively insoluble alummiuin- 
toxoid compound at tlio site of injection, and trom 
this the immimiaing toxoid is gnulually hboratisl 
The complex toxoid compound, however, excites a 
tissue response in the form of a small painliiss nfshile, 
and this tissue response is probably an essential 
factor in the potent immunisation tliat ensuos 
Unpublished experiments made in the Wellcome 
Kcsoarcli Laboratories have shown that in animals 
two spaced injections of one tenth, or li-as, of tho 
ordinary hiiinaii iloso results in a more riijnd, or a 
liighor, immunity than one .single larger dose It is 
possible that a similar inothoil may prove useful in 
human immunisation, tho clmni e of trouhlesoine 
local roiu tion being Icssi'iiod by this course 

Juan Fernandez and Easter Island 

Bv a recent docreo of tho Chilean Minister of I^ands 
and Colonisation, it is reported by a correspondent 
of The Tunes m tho issue of Fr>bruary 14, ,Tuan 
Fcniandoz and Easter Island havo been declared 
national parks This gives effoot, so far os Juan 
Fernandez is ooiicoriied, to a proptosal which was 
first put forwunl so long ago as 1921 Tho two 
volcanic islands grouped together under the name 
Juan Fernandez and sitimfetl four and five liiindrod 
miles respectively west of Valparaiso aro of pojiular 
interest because it was on one of thorn that Aloxaiidor 
Selkirk was maroonixi from 1704 until 1709, and 
his adventure is supposcxl to havo iiispircil Defoe m 
writing “Robinson Crusoe” Easter Island, on tho 
other hand, whieh Ilf'S about 2,300 miles from the 
mainland, is ono of tho most interesting islands of 
the Pacific Its archicologii al remains prt'sent a 
probloin for ethnologists winch iiitherto has defieil 
satisfactory soliitiou These remains consist of more 
than five hundnxl hiunan figures, jiortrait statues, 
carved in stone, some of gigantic sizo and ono at 
loost approai hing forty foot m height, over two 
hundred stoiio platforms and stono housi-s, unique 
in the Patifac, relies of a race of whicli the jirosent 
mhabitaiils havo no knowledge Even more intcrcst- 
mg in certain respects arc tho tablets insiriliod m a 
script which no one has j ot succeeded in doeiphoi mg 
Smeo 1888 tho island, which has an area of about 48 
sfjuare mill's, has been in tho jiossossion of Chile, and 
has solved as a penal settlement Tho native in¬ 
habitants, who are Polynesians with a Melanesian 
strain, barely exceed 200 in number, though in 1860 
they mimborod 3,000 , Init m tho ’sevonfins a con¬ 
siderable propoition migrated or was removed to 
Tahiti and tho Gambler archijielago The diKiroo of 
tho Chilean Govommont, in so far as it will ensure 
the protection from vandalism of these unique relics 
of an otherwise unknown culture and an ajiparontly 
vanished race, is a public spirited act worthy of the 
highest oominendatiuii 
A Tidal Power Project in the Bay of Fundy 

The Bay of Fundy is well known throughout the 
•world for the height of its tides It is not surprising, 
therefore, that Americans are interested m tiie 
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project for getting tidal power at Passamaqnoddv 
Bay, which lies between New Brunswick, Canada, 
and Maine, USA A full description of the project 
18 given by H E. M Kensit m World Power of 
February The projected power house is situated 
entirely in the State of Maine, but as the project 
18 an international one, the power produced would 
bo equally divided between the two countries If 
wo compare the estimated cost of the new projeit 
with that of the corresjiondmg tidal power schemes 
m England (the Bovein) and inr the Argentine (San 
Josd) it comes out decidwlly cheaper In the English 
scheme, the cost of a horse power is £31 4, in the 
Argentine it is £26 3 and at Passamaijuoddy it la 
£18'9, and each m roughly of the same size The 
normal sprmg tides at the head of the Bay of Fiindy 
range between 47 ft and 62 ft The maximum 
recorded tido occurred m 1869 and was nearly 67 It 
At the site of the new power station, the tides will 
ho between 17 ft and 19-6 ft In 1930, President 
Hoover induced Congress to defray half the cost of 
a joint investigation with Canada into the effect 
of such a station on fisheries In this connexion, it i« 
of interest to know that the committee on the 
Severn project decided that a largo number of sluices 
ojKin for many hours every day would obviate any 
detriment to fishmg mterests It is probable therefore 
that the joint commission on fisheries may present 
a favourable report Tho Umtod States engineers 
indicate that there is no insuperable diHloulty with 
regard to shippmg interests, and many are hopuig 
that this groat enterprise will be carnofl out by 
private mterosts and capital 
Habits and Evoluuon 

At tho aiuiual conference of the School Nature 
Study Union, hold in January, Prof, K W MaeBnde 
was tlio speaker, and his address upon “The All- 
importance of tho Study of Habits for tho Knowledge 
of Evolution” was, m effect, a statement of hm 
evolutionary faith (School Nature Study, 1936, p 2). 
Ho led to his own viewpoint by a vigorous onslaught 
upon tho faiths of others. Evolution wo all accept, but 
the way thereof is dark Uarwin, we learn, with liis 
natural soloction of variations, was a false prophet, 
for natural selection docs not work even if small 
deviations were heritable, which they are not Tho 
mutationists are equally in error, for a mutation is 
a suddenly proilucod diHturbonco of development 
which persists only so long as the conditions pro- 
duemg it contmue According to Prof MaoBnde, 
tho truth lies with tho noo-Lainarckians m their 
behef that use and disuse, m short habit, have boon 
the mamsprmg of the progress of evolution “Habit 
long persisted m does affect posterity and is the 
driving force m evolution , the personality, if we 
may use such a word, of a livmg bomg, is made up 
of a complex of mhented habits, and habits deeply 
ingramed are extraordmarily persistent.” Prof 
MaeBnde supports his thesis and trounces his 
opponents by quoting experimental results well 
selected for his purpose. Thirty years ago no biologist 
would have listened to the Lamarckian view ; nowa¬ 
days wo are not so sure. 


Scheme for Eradication of Cattle Tuberculosis 

Thb Ministry of Agriculture and Fisheries has 
issued a document describing ‘arrangements’ made 
by the Mimstry under Section 9 of tho Milk Act, 
1934, for promoting the establishment of cattle herds 
officially certified to bo froo from tuberculosis Any 
owner who has taken steps to eradicate the disease 
from his heni, and is a ‘registered producer' under 
the Milk Markotmg Sfheme, ih entitled to apply to 
the Ministry for an official tost of his heid, providing 
no real tors were found in the herd at the last two 
tests made under fertiun conditions on the owner’s 
behalf. If tho owner satisfies the Mmistry as to the 
management and conditions of herd and farm, and 
agrees to observe tho regulations, an official tuberculin 
tost of tho herd will bo made by tho Ministry free of 
charge, and pro\ idod no reactors are found, the herd 
will bo placed upon a ‘register of attestenl herds’. 
Tho scheme, which is a voluntary one, came into 
operation on February 1, and owners who desire to 
avail themselves of it should communicate with the 
Secretary, Mmistry of Agriculture and Fisheries, 
Whitehall Place, London, !S W 1 One odvaiitago of 
attestation is that tho owner will bo entitled to 
a bonus of Id per gallon for all milk sold under 
the marketing scheme of tho Milk Marketing 
Board 

lodme and the Thyroid Gland 
In the twonty-uinth Bedson Lecture delivered on 
February 8 in Newcastle, Prof 0 R Harmgton dealt 
with the relation of tho thyroid gland to loilino He 
traced m detail the parallel histones of tho anatomy, 
physiology and pathology of tho gland, oulminatmg 
in tho work of Kooher, the treatment with sheep 
gland extracts by Murray, and the iodine treatment 
by Coindet of goitre and cretinism Although the 
3 6-diiodotyro3me also present in tho ‘colloid’ must 
take part in the activity, as this is proportional not 
to total thyroxine but to total iodine, the two di- 
peptidos matlo from them have not proveil to show 
the full activity, so tliat possibly they are luiked to, 
or by, other ammo acids, it being fairly established 
tliat no otlier oompoimd of iodine is present Tho 
general picture, then, is as follows. lodme is readily 
taken up by the gland with formation of 3 • 6-di- 
lodotyrosmo, which is elaborated into the globuhne , 
this IS the storage form, the so-called ‘colloid’, 
of the epithehal layer. When total iodine m tlie 
gland falls below U-l per cent, the colloid is soon ex¬ 
hausted and the epithelium extends to form goitre 
Later, generally m pre-natal conditions, atrophy 
occurs leading to oretmism. Restoration of lo^e 
at the former stage leads to distension by colloid, 
and the opithelium reabsorbs. In the normal state 
tho tyrosine derivative is partly converted mto 
thyroxine, and these two substances form the 
honnone which regulates bodily metabohsm in 
general. In support of this view, it has been shown 
by Prof. Harmgton that the tyrosme'and thyroxine 
are of the same stereochemioal configuration by 
tho preparation from each of thyronme (desiodo- 
thyroxm). 
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Ideal Home Eshibitioa 

Tub nineteenth Daily Mad Ideal Homo Exhibition 
will open at Olympia, Tendon, on Marrh 2(t A 
feature of the Grand Hall will be the great tniirals, 
36 ft high and 374 ft. long, from end to end of each 
Side of the hall The eighteen panels will bring to tho 
eye, not only tho vivid story of tho changing world 
but also tho actual features of more than a thousand 
men and worneiv pioneers, soi-ial workers, explorera, 
sciontiflc workers, engineers, industrialists and others 
who have achieved distinction in helping to change 
the world for tho bettor 'J'his work has been carried 
out to tlie original designs of Oswald (^imingham 
Among the features of tho Exhibition will bo a 
£60,000 installation of the very latest typos of 
British-made canning machinery, weighing nearly 
40 tons, to demonstrate the rapid strides intulc by 
this new homo industry Twenty five yeais of pro¬ 
gress m things engineering and sciontilio will bo 
found on tho second floor of the Empire Hall—the 
development of electric lighting, telephones, aviation, 
travel, transjiort, sound-recording, reproduction and 
radio The General Post Oflico will have in opemtion 
tho latest of tho many wonderful machines utilised 
in modem communications The strides made by 
‘staybrite’ stool, which mode its debut at tho ex¬ 
hibition last year, will be demonstrated, and there 
will bo numerous exhibits of beauty and utility for 
the home for furnishing, lighting, heatmg, decoration, 
labour-saving and recreation 

Improvmg Long-Distance Telephone Transmission 

The rapid improvement of tho technique of iinlio 
oommunioation durmg the last ten years is now 
having a benotiGial mtluenoe m tho development of 
long-distanoo telephone transmission In particular, 
the improvements made m vacuum valves due to 
the demands mado by broadoastmg enguioors have 
led directly to groat improvements m tho design of 
the repeater valves used in long-distance telephony 
It IS well known that durmg conversation over long 
Imes by moons of oarnor frequency equipment tho 
sounds heard sometimes vary greatly m loudness 
This is attributed to tho fact that tho attenuation 
of tho Imo, especially when overhead wires ore used, 
changes with climatic conditions, tomiieraturo, etc 
With cable circuits, tho loudness remoms much 
more constant Tho phenomenon is analogous to the 
well-known phenomenon of ‘fading’ in radio trans¬ 
mission Successful attempts liave recently been 
made to mitigate this trouble A paper by H Sterky 
and R, Staloraark which appears in Ericsson 
Technics, No 3, 1934, describes an automatic method 
of oompensatmg for these variations which has been 
used m practice for the last two years with good 
results. Tho development of tlio method is due to 
the telephone firm of Ericsson, Stockholm It depends 
on tho well-known mathematical theorem that a 
earner wave modulated by a wave of voice frequency 
18 equivalent to throe sopiarate simultaneous osciUa- 
tions. One of these has the frequency of tho earner 
wave; the others, eallod side-bond waves, are of 
higher and lower frequency respectively In the 


Erics-son device, during conversation, the earner and 
one side-band wave are transmitPxl Signalling is 
done by modulating tho carrying wave with the 
‘ringing’ current It w stated that the V'olurne control 
of tho sound obtained ui this way is very good 

Shellfish and the Pubhc Health 

Tub Minister of Health has issued an Order, Pubhc 
Health (.Shell fish) Regulations, 1034, revoking pre¬ 
vious regiiltitioiis, and regulatmg the sale of shellfish 
for human consumption, which came into operation 
on January 1 Tho new regulations give powers to 
loiuil authorities to mvostigiite snspoetixl layings, to 
prohibit tho sale of shellfish from polluted layings, 
and to provide cleansing apparatus if considered 
necessary (.Statutory Rules and Orders, 1934, No 
1342 ‘M Circular 1446 Id HM Stationery Office) 

InternaPonal Office for the Protection of Nature 

The Belgian (fovenmicnt has bv Royal ilecrco 
officially recognised the Intoniatioiial Ofllce for the 
Protection of Nature, Rue Montoyor 21, Biussols, 
and has appointed the following delegates to bo its 
representatives on the General Council of tho Office 
Delegates for Belgiiiin, Baron E do Cartier do 
Maridiieiiiie, Belgian Ainbas-sador in London, and 
Count Henry Carton do Wiart, former Prime Minister , 
Delegates for the Belgian Congo and the Mandated 
Territory of Ruanda t'rundi, I’ Charles, Mimster of 
Colonies, and Prof V Van Straelen, director of the 
Royal Belgian Museum of Natural Historj' and 
president of the Institute for National Parks in the 
Belgian Congo 

Oxidation-Reduction Potentials in Bacteriology 

Thk fact that a Hi'cond edition of Dr 1, E 
Hewitt’s monograph on ‘Oxidation Rextuction 
PotentiaU” tios been found neces.sary indicates 
tho intorost taken by biologists in the subject 
(“Oxidation-Rixluctiou PolentiaLs m Baetonology 
and Biooheimsfi j " published by the London County 
Ooiincil Pp Kl 2« ) .Sinte ihc' first edition was 
noticed 111 our eohimtis (Natuk)’, 128, 73 , 1931) 
the subject has iMhanced steadily, and ihi' author 
has taken ilie opportunity to revise and i-xtend tho 
text anil bring the bibliography up to date The 
study of electrode potentials is juovmg of assisUinco 
in the practical (luestion of the rationalisation of 
cultuie media and oultural conditions and is throw- 
mg light upon tlio biologii al behaviour of organisms, 
sueli OH the mamteiianee or loss of virulence, questions 
of great mqiortanoo in medical practice 

Improvement of Grassland 

As much as eighteen million acres in England and 
Wales consists of grassland, and considerable atten¬ 
tion has been paid in recent years to its unprovement. 
Tho need for authoritative mformation on this 
important subject led to the publication of Bulletin 
No 3, “Tho Improvomont of Grassland’’, by the 
Ministry of Agnoulture and Fishenee, a fourth and 
revised edition of which has been issued (Is. net). 
The revision of the text has largely been earned out 
by Prof. J A. Hanley (Armstrong College, Newcastle- 
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upon-Tyne) who has taken the opportunity of incor¬ 
porating in the present issue the deduotiuns drawn 
from the work done under the Mmistry’s ‘Grassland 
Campaign’, and also to mclude a section on the 
comparatively new system of rotational or ‘managed’ 
griming The sections on the renovation of worn- 
out grassland and seed-sowing remain substantially 
as written by Prof, K G Staplodon, of the Plant 
Breedmg Station, Aberystw}rth 

Medical Research in South Africa 

The annual report by the director. Sir Spencer 
Lister, of the South African Institute for Meilical 
Research, Johannesburg, gives an account of the 
routine and research work of the Institute for the 
year 1933 Concentrated anti plagrue serum, prepared 
in the Serum Department, has boon tested experi¬ 
mentally, and has been found to have four times the 
protective and curative power of the imooncentrated 
serum, concentration being m the same ratio Con¬ 
siderable dilHculty has boon experienced m main- 
taming the virulence of the plague bacillus m culture, 
and this difficulty has not yet been overcome The 
study of pneumonia as it occurs among native miners 
of tlio WitwaU'rsrand goldiields was oontinued, and 
the work confirms previous findings that the disease 
IS not a pure pneumococcus pneumonia of the earlier 
days of the Rand, but that other organisms are 
associated with, or replace, the pneumococcus, 
namely, the streptococcus, staphylococcus and 
influenza bacillus During the year, a ease of human 
rabies due to u cat bite was observed ; the incidence 
of human rabies infection is on the increase m South 
Africa, being conveyed by the cat, the tamo moorcat, 
and occasionally the dog The observations upon 
dust estimation and control m the mines have been 
extended, and research upon several other subjects 
has been continued 

Astronomical Phenomena in March 

Mercury is now a morning object, and attains 
its greatest elongation of 28° W on March 16 Venus, 
on the other hand, is movmg round to its greatest 
eastern elongation (46° E. on Juno 30) and has 
already become a oonspiouous object in the evening 
sky just after sunset Mars is well placed for observa¬ 
tion, bemg very nearly m opposition Jupiter is a 
morning object, and Saturn is very near the sun 
An intorostmg conjunction of Venus and Uranus 
wdl occur on March 22 at 7 hours, when the planets 
will only be separated by 0 4° This conjunction 
will, of course, be iiivisiblo m England, but the two 
planets sliould bo seen close together, in a small 
telescope, on the evening of March 21 or of March 22 
Neptune is well placed for telescopic observation, 
bemg in opposition to the sun on March 4, 

Announcements 

Prof W. J. db Haas, University of Leyden, 
informs us by cable that on February 16 he 
succeeded m reaohmg a temperature only live 
thousandths (0*006) of a degree above absolute 
zero. Particulars of this remarkable achievement 
will be awaited with great interest 


February 23, 1935 

At the annual mooting of the Royal Society for 
the Protection of Birds to bo hold at the Westminster 
Palace Rooms, 44 Victoria Street, S W 1, on Friday, 
March 1, Her Grace tho Duchess of Portland, pre¬ 
sident of the Society, m tho chair, a motion will bo 
submitted “That the Governments of all maiitimo 
nations be urgoii to give tho strongest possible 
support to the lAsaguo of Nations in their endeavours 
to secure tho universal adoption of effective measures 
for preventing tho pollution of the seas by oil’’ 

It is proposeil to liold an exhibition of English 
periodicals and reviews m tho library of the Uni¬ 
versity of Coimbra, Portugal, early this year It is 
hopoil later to transfer the exhibition to I.isbon, 
Oporto and Braga It appears that English is the 
second foreign language in Portugal, and a large 
proportion of its inhabitants have a working know¬ 
ledge of tho language ; but there is a general ignorance 
of what penoilicals and reviews are published m 
English. It IS hopeil that the exhibition will remedy 
this state of affairs Further mfonnation can be 
obtained from the Director, Biblioteca da Univor- 
sidado, Counbra, Portugal 

Referrino to Mr C R Cosens’s letter m Nature 
of January 12 (p 71) on “Designation of Logarithms 
to Base c”. Dr J Sattorly, of the Umversity of 
Toronto, writes “Long ago 1 decided that logh 
was too long and log,, and log, awkward and have 
recently ilesignatod for blackboard work common 
logantluns and natural logarithms as ‘In’ and ‘Ic’, 
pronounced something like ‘Ellen’ and ‘Elsie’ 
respectively.’’ 

A BOOKUCT doalmg with the oliloramme group of 
antiseptics has boon issued by Boots Pure Drug Co , 
Ltd, Station Street, Nottmgham, from whom it 
may be obtained free of charge. Attention is directed 
to the use of ‘ohloramme-T’ and ‘dinhloramine-T’m 
the treatment of mfooted wounds, and to ‘halazone’, 
a most satisfactory cldonne compound for the 
sterilisation of drinkmg water 

Applications are mvited for the following appioint- 
nients, on or before the dates mentioned •—A com¬ 
puter (class II) to the Ordnance Committee, Royal 
Arsenal, Woolwich, S E.18—The Secretary (Feb 26) 
A lecturer m electrical ongineermg at Chesterfield 
Technical College—-The Director of Education, 
Coimty Education Office, St Mary’s Gate, Derby 
(Feb. 26). A University lecturer and a part tune 
University lecturer in the Faculty of Mathematics, 
University of Cambridge—Tho Secretary to the 
Faculty Board of Mathematics, St John’s College, 
Cambridge (March 2). Junior scientific officers in 
tho Aerodynamics and Radio Dejiartmonts of the 
National Physical Laboratory, Teddmgton—The 
Director (March 4). A resident lecturer (chemistry 
OP physios) at Girton College, Cambridge (March 6) 
An assistant lecturer m zoology m tho University of 
Bristol—^Tho Secretary (March 11). A Henry George 
Pliramer fellowship m pathology at the Imperial 
College of Science and Technology, Prmce Consort 
Road, London, 8.W 7—^The Rector (June 17). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to redurn, or to correspond until the writers of, rejected manuscripts 
intended for tins or any other part of Nature No notice is taken of anonymous conimunicalmns 
Noras on points in some op this week’s letters appear on p 310 
Correspondents ark invited to attaoh similar summaries to their communiuations 


Deep Diathermic Effect and Localisation by Means 
of ‘Auxiliary Dielectric Electrodes’ in the 
Condenser Field 


At present it is impossible to heat the deeper parts 
of a body of uniform transverse section and homo 
geneous structure to a higher temperature than its 
peripheral parts by moans of high-frofpiency currents 
With present-day methods tlie loss of oscillating 
energy by leakage and radiation la so great that 
probably loss than 20 per cent of it is used for heating 
effects Further, it is impossible to localise, to con¬ 
centrate or even to direct the field more than very 
vaguely. Any object brought into the field deforms 
it in an uncontrollable way 

I have found a method by which the condenser 
field can bo made to produce a greater effect at the 
deeper parts than at the peripheral parts by the use 
of ‘auxiliary dielectno electrodes’ Between the two 
metal plates, of 2-3 ui diameter, of the high-lro<juency 
apparatus is placed a glass tube, about 4 in. long and 
half on inch in diameter Near one end is a side 
tube for filling The ends are closed by flat gloss 
walls An air space of ^ in is interposed between 
the metal electives and the glass ends The tube 
IS filled with white of egg On exposure to the field, 
coagulation commences at the middle of tho tube 
and gradually extends towards the ends, which 
remain cool. Tlie coagulation does not occur if tho 
long axis of the tube is parallel to tho electrodes 
If m this position suitable oylmdrioal auxiliary 
dielootna electrodes, one to two inches in diameter, 
made of agar, wax, ebonite, etc , be placed so os to 
occupy the space between the metal electrodes and 
the tube and be m contact with electnxles and tube, 
then coagulation occurs in that part of tho tube 
which lies between the auxiliary electrodes If wo 
arrange the tube agam lengthwise and apply a short 
dielectric oylmder to one end, a longer one to tho 
other, the point of ooagulation will bo moved towards 
the longer dieleotno. Different shape or different 
material of one dielectno may modify this effect 
A similar experiment can be performed with 
mmoed muscle, liver, kidney, etc In some experi¬ 
ments it was possible to heat a 1580 gm piece of 
ox-liver to a considerably higher temperature m the 
centre than at the l^iders For example, thermo¬ 
meters O'fl m. from each side, and a thormornetor 
in the middle and so 2-d in from the sides, registered 
as fellows : 


temparstura 
Alter 10 minute* 


Left edge Centn Rlglit edge 

12* 0" U* 

16 8* 15-8* 15* 


At this tune the temperatures throughout the piece 
might be considered as equal. The room temperature 
was IS'C®. Tho following temperatures were reached : 

After 10 mlnntee ig «• 23 S* 18 3° 

Aftergtotgloreomlnutee 31 7* 40 7* 31 2* 

Total rtaa 10 7* 81 7* 20 2* 

Of oonrse, in the living animal such differences will 


scarcely be obfaiiiiablo, oxiofit iii ijuito MjK'cial cir¬ 
cumstances, on acooimt of the considiTuble heat 
convection by tho circulating blood and lymph 
The effect is nearly tlie same for anv wave-length 
between 3 and 30 metros 

Those oxporunonts prove tho possibility of deep- 
lieating, of locahsmg and of con<-oritrating tlie lines 
of force and of directing the field A further advantage 
IS the ooiisidemblo reduction of the losses by leakage 
and radiation , the loss m tho diolci’tnc itself depends 
on its transparency for these waves 

Differences in the size of cross sections of different 
]>arts of the object cause au ini reasisl heating effect 
on the site of tho smallest sec tions, and prominent 
points or corners sometimes heat iiji quickly Tins 
mconvoiuHiico can bo overcome by moulding tho 
dieleotno substanoo aiound or partly around tho 
smaller cros.s sections, so that they are aitifioially 
mcroasod. In that way it is possible to boat equally 
through a cross-soction situated anj-wbere by leaving 
this section froe and moulding dioloctno substance 
round the other jjarts of tlie object This produces a 
localised heating of tho whole soctioa, for example, 
an elbow or a knee 

The greatest ililliculty in human application is tho 
apparent neciissity of electrodes of bigger size than 
the object Not only is the relation of tho size of 
the electrodes to the object important, hut also tho 
relation between tho length of the object to its cross- 
secfiona This can be corim-ted to a great extent 
by suitably shaped au.xilmry electrodes Recent 
exporiments seem to show that it is siiffioient if one 
electrode only is bigger , and if one does not wish 
to reach a higher tomporaturo in tho centre than 
near the surface, then two small dec trodos are 
sufficient for a practically o(|Uid hoatmg 

Kranz Naoblsohmidt 
Physiological Laboratory, 

St Bartholomew’s Hospital, 
lAindon, E 0 1 
Jan. 18 


Well Gauges as Seismographs 
A NUMBER of workers’ have noted that distant 
oartliquokes are registered on automatic water stage 
rocordotB operated on deep wells In each of those 
oases, tho time scale was so small that the earth¬ 
quake record was merely a thick line transverse to 
tho dirooMOn of time movement Wo recently fixed 
a gauge in a well at Lodi, California, with a Bosoh- 
Omon seismograph drum, rate 15 mm /mm , and 
smoked paper recording The well is known as 
3612A2. It IS located at lat 38° 07' 38' N , long 
121° 18' 29' W. in the Mokelumno area of the San 
Joaqum Valley. It is of circular cross section, 
diameter 6 m , depth 76-0 ft. below ground mirfaco 
which IS at an altitude of 46-9 ft above mean sea- 
level. This well, which is not 06 taed below tho water 
surface, is in unconsolidated alluvial deposits of 
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Pleistocene and Pliocene ago. It presumably pene¬ 
trates to a confined aquifer or aquifers No log is 
available. The gauge is composed of a copjier float, 
m m diameter, which operates a stationary 8 m. 
float-wheel by means of a cord and counterweight 
A 4-in diameter axle mounted on the float-wheel 
shaft IS connoctod at its upper periphery by a copper 
ribbon to an auxiliary wheel in the same piano and 
at the same elevation, on the other side of the record¬ 
ing drum, tension m the ribbon bemg maintained by 
a second counterweight below the auxiliary wheel. 
An aluminium stylus attached to the copper ribbon 
thus moves horizontally a distance equal to one half 
that which the float moves vertically This stylus 
records on smoked paper on the driun. The minutes 
are marked on the record by moans of a pendulum 
contact-making clock (supplied by Spindler and Hoyer 
with Bosoh-Omon seismograplis), actuatmg a relay 
cirouit coupled to a solenoid, which energises the 
magnetic counterweight. Thus the stylus is dis¬ 
placed each mmute. The clock correction is obtained 
daily. 

P PR, PR, 

_i_iW__ 


M -—"V-- -- 


On November 30, 1934, at about 2h Ofini 12», 
Q.M T , an earthquake occurred with epicentre at 
18 S^N , lOS® W , M placed by the Jesuit Seismo- 
logical Association This was the first shock to bo 
well recorded on the Lodi well gauge. The record is 
reproilucod m Fig 1 The epicentral distance of 
L^i was about 26°. The P phases wore all recorded, 
the reflections PR, and PR, particularly well The 
S waves were not distmguishable At the Berkeley 
station (epicentral distance 26°) the Bosch-Omori 
seismographs (static magnification 40) wrote an 
excellent record of this shock Tlio amplitudes of the 
S waves were about four times those of the P waves. 
Some workers have hesitated to say definitely that 
the second preliminary or S wave is a shear wave. 
It appiears that its failure to record on the well- 
gauge establishes definitely that it is an oquivofummal 
wave, smee it is to be expected that only waves 
involving change in volume, and hence hydrostatic 
pressure, will affect the water-level More sensitive 
recording apparatus may eventually reveal some 
small motion when S is expected due to the 
surface reflection of some of the S energy as 
P waves 

The surface waves are well marked on the record. 
These begin with the wave tabulated as £ by Maoel- 
wane m his table It has been clear for some time 
that this wave is not a Love wave smoe it has usually 
a vertical component. The reoordmg of it on a 
device not sensitive to shear waves confirms this. 
The Love wave is regularly recognised on seismo¬ 
grams much earher and is now frequently called Q, 
It appears possible to recognise a later group of 


waves resombhng the M waves on many seismograms 
Although not usually tabulated, there are three 
groups of seismic surface waves : O (Love waves), 
L and M Only the latter two were recognised on 
the well record. 

The appended table gives the observed and com¬ 
puted times of the various groups of waves The 
maximum half amplitude on the record was 0 8 mm 


Observed Time 


Wo wish to acknowledge the assistance given by 
Mr Theodore Netland 

Pkhsy Bykrly. 

University of California, 

Berkeley 

Fbanots B Blancuakd 
East Bay Municipal Utility District, 

Lodi 


‘H T Steams, Bull IS, SoU. Boo Amer.jPP 11-16, March, IfliS: 
S B Morrill, paper read before a meeting of Selsmologtcal Society of 
America, Lea Anzelre, April 8, 19SS, A M Piper, rraiu Amor 
Qtopkyt Vnton, April, 1933 meeting, pp 471-475 , B M Leggette 
and O H Taylor, Sartk^ualu Rota, S, pp 16, 17, Mptember, 1934 


Sedimentation Equilibrium Measurements with Low 
Molecular Substances m the Ultra-Centrifuge 
In a recent paper* I have shown that it is possible 
to study the sedimentation equilibrium of the 
heavier inorganic salts (for example, CsCI, UsI, 
KIO„ LiIO„ HgCl, and others m O-l molar solutions) 
m the ultra-centrifuge of The Svodberg*. These 
experiments were carried out in a centnfugal field 
of about 200,000 times gravity By moans of a 
refraotometrio method worked out by O Lamm* it 
was possible to study the change m coucentration m 
the cell From the variation of the concentration 
set up by these mtenso centrifugal fields with the 
distance from the axis of rotation, the molecular 
weight of the substance may be calculated when the 
spe^ of the centrifuge and the temperature of the 
cell are known In addition, it is necessary to know 
the density of the solution and the partial specific 
volume and activity coefficient of the substance m 
solutions of like concentrations 

The calculated molecular weights agreed fairly 
well with the known values for those substances 
except in the oases of the substance with the lowest 
molecular weight, CsCl, where the difference m 
concentration was very small 

Quite recently. Prof Svedberg has greatly im¬ 
proved his ultra-centrifuge (see Svedberg, loc cU ), 
and m October last a now rotor of a somewhat 
different construction from that already described in 
Natubb was tested at 166,000 r.p.m. and was ready 
for general work up to a speed of 140,000 r p m , 
oorrespondmg to a centrifugal field of 710,000 times 
gravity m the middle of the cell. Although the cell 
for this rotor was not especially constructed for 
equilibrium experiments, it was decided to try to 
use it m this way with low molecular substances, at 
a speed of 120,000 r.p m., oorrespondmg to a centri¬ 
fugal field of 626,000 times gravity. At once it 
bopame clear that the difficulties in such high fields 
were very much larger, because the cell was deformed 
oontinuously. However, it was possible to diminish 
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the influence of this deformation on the measure¬ 
ments by makmg alternate exjienmentB with pure 
water (for the reference scale, for details see Pedersen, 
loc. ett.) and the salt solution In this manner we 
are able to relate values for a certam run to the 
run immediately before and immciliatoly after it 
(each run took 6-8 hours) 

By using tins [irooeilure there could bo measured 
the change in concentration in the (oil for siidi low 
molecular weight substances as NaCl, LiCl anil the 
simplest ammo acid (glycocoll) Th(> molecular weights 
found wore for NaCl 67 4 (68'464), for LiCl 37-8 
(42*397) and for glycocoll 68 1 (76 06) The values 
in parenthesis give the true molecular weights. This 
result means that it is actually possible by means 
of the ultra-centrifugo to determine the molecular 
weight of all substanco.s (soluble to a certain extent 
m water) from LiCl up to the huge h»inocyanino 
molecules (molecular weight 6,000,(X)0) 

The experimental difficulties connected with the 
gradual deformation of the cell wo hope to bo able 
to overcome by introducmg certain alterations in its 
construction. 

The calculations of these experiments wore carried 
out m a somewhat different way from that used 
before*, mtroduemg the refractive index mcrement of 
the substance. Assummg tliat the same total amount 
of substance is present m solution m the coll when 
the equilibrium is established as at the start, it is 
possible by moiuis of an integration method to 
determine the concentration of the substance at any 
point of the cell, and after this the molecular weight 
may be calculated either m the usual way or by 
introducing the value found for dc/dx in the differential 
formula for the molecular weight 
Details will be published elsewhere 

Kai O. Pedebsbn 
Laboratory of Physical Cliemistry, 

University of Uppsala, 

Uppsala, Swtxlen. 

Deo 22 


' Kal 0 rederwn, Z phy Chtm , A, 170, 41 , 1834 
' The Svedberg, O BoesUd und 1 -B Kiikeeon quenarl, Natosk, 
IM, 98, 1934 

• Ole Umm. Z. pky Ch»m . A, US, SIS. 1928 1«, 177, 1929 


Use of the Centrifuge in Determming the 
Density of SnuU Crystals 


In a previous letter* wo described a method of 
determining the density of small crystals of a 
substance with the centrifuge for the purjioso of 
determmmg its molecular weight. It haa smee been 
brought to our notice that essentially the same 
method has been used by S. B. Hendricks* though 
with a different object We should, therefore, like 
to correct the impression that wo claim any novelty 
for this method of density-determmation, while still 
wishmg to point out its usefulness os a method of 
determining molecular weights to a high degree of 
accuracy 

J D. Bbhnal 

Crystaliography Laboratory, 

Cambridge 


Depctttment of Mmeralogy, 
Oxford 


D Cbowboot 


’ BAms, IM, 809 : 19S4 
•J. ox See. AsMr.ll, 299; 1983 


Mechanism of Respiration 
The icsjuration of the minced breast muw-le ol 
the pigeon has been studied by inoiiiis of specilic 
poisons (malonic, maleic and arsonioim acid) Experi- 
monta show that in the maui proi ess of respiration, 
no substances other than suiciiue and and its first 
oxidation jjroduet, fumaiio ai id and the hydrate 
of tho latter, malic acid, are oxidised directly by 
the Warbiirg-Kcdin ‘Atnumgsfciment-Cytocliroiii’ 
system Both siiccmio and malic acids arc m tivatfxl 
by tho coirospoiiditig spc< die doli> di ogenoso Only 
those two dohydrogonasos ai'cin to be connected iniirie- 
diately with tho Warburg-lxeilin system Succinic 
acid IS oxidised by them to fuinanc, malic to hydroxv- 
himanc acid Both oxidations arc reversible 

Foodstuffs are oxidised by disiniitating them witli 
oxidation prodiu ts of succinic iwul, which products 
tlioreby become re-redm oil and act thus as catalytic 
hydrogen carrieis Tho ‘oxidation system' is an 
onzynio loiuplox actmg Rjiecdieally on succinic acid 
and its oxidation products Fermentation is an 
intramolecular dismiitaticn Uxidation is disimitation 
with oxidisisl sun inic acid 

'I’liis research has boon sponsorcxl by the .losiah 
Macy, Jr, Foundation, New York 

A S7KNT (l\Oll(.VI 
Institute of Medical Ohemistry, 

S/;egod 
Jan 2(5 


Cosmical Chemistry 

Many will road with mtorest and admiration Prof 
H N Russell's fascinating and masterly address 
jiublishod as a supplement to Natoue of February 9; 
it 18 all that an adilross should bo on such an occasion 
Havmg watchfxl the story of ultramundane ohemistry 
unfold from all but its Ihmson and Kirchoff-Stokes 
beginning, especially ilurmg tho turbulent Lockyor 
period, I jierliajia (kin appreciate* both its beauty and 
the greatness of our odvani.e m knowledge more than 
most, so may be allowed to tender to Prof Russell 
tl'.e thanks that so many, I am sure, will wish to 
express 

What would the founder and first editor of Natuuk 
have said to the use made of the speotrosoopo since 
ho turned his instrument to tho sun and discovered 
helium, tho only element discovered in the sun, 
perhaps some day, when we draw pictures of atomic 
struct iro as wo now do of molonular, to bo recognised 
as tho fundamental clement os benzene is the fimda- 
montal carbohydride T Tho wave of enthusiasm then 
excited has rolled on with ever mcreasmg amplitude 
and certainty of direction 

Tho cosmos stands revealed before us, m wondrous 
simplicity too. Even organic ohemistry is lifted up 
to the stars and shown to have the simplest jiossible 
begmning there in methane, together with lunmoma 
Some planets, it seems, may bo worlds of Franklin 
chemistry , with ammonia as snow 

Wo are in face of a transcendent geology but 
whilst readers of Natitbe may geologise on Mars and 
rooognise feme rod on its surface rocks, few of our 
schools pay the least attention to mundane geology 
Dust has no ethics in most eyes our women wear 
it but without understanding Love of colour is a 
barbaric trait—understanding is not Are tho 
masses ever to remam barbarians ? What is to be 
the use of leisure in the future T At least, we should 
seek to civilise our politicians and all who strive to 
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put thoinselves m authority over ua • the freedom 
to display ignorance granted to those, aa at Wavertreo 
those last few weeks, is nothing short of a menace 
to society 

Still, the physicians have to heal themselves 
When, fifty years ago, I began to teach my engmeermg 
students at the ‘Central* to look chalk in the face, in 
the hope of leading them to take some slight interest 
in geology, I hesi tho beautifully coloured largo 
Geological Survey map of our islands, moilo by 
joining tlio separate alioots, pasted upon tho wall, on 
the stairway loading to tho laboratory, varnished 
and framtKl , it was there until 1 left m 1914 I 
made tho class buy the key map of the Survey and 
Charles Kingsley’s lectures on “Town Geology”, 
advising students to hang tho map up in their bisl- 
rooms Booking for the map at tho jiibdeo celebra¬ 
tion, at tho ‘Central’, this week, 1 found the wall 
rodueeil to tho condition of the map bought by the 
‘bravo Captam’ m “The Hunting of tho Snark”—a 
porfixit and absolute blank I Modern professors ol 
engineering have no use for geology, their hearts 
are so encased in steel that they no longer see any¬ 
thing in stones A like map has reigned at tho hood of 
the stall way to tho largo science workshops at Clii ist’s 
Hospital since the school was opened at Horsham 
more than thirty years ago 1 exjiect soon to see its 
jilace taken by SoIkmiI Cortihcatos Geology is only 
brought before us to-day by tho saving grai'o of tho 
railway jioster Hknry E. Armstrong. 

Feb. 9 _ 

Wasting Disease of Zosttra manna 

In Dr Kathleen B Blackburn’s letter on this 
subject*, the conclusion seems well established, 
through a study of the chromosomes, tliat the norrow- 
leaved form of tho oolgrass (grass wrack), which has 
m many of the diseased areas replaced the larger and 
broader typo of plant, is clearly a form of Z. manna 
and not a hybrid of Z. manna and Z. nana, os some 
have believed. Miss Blackburn therefore suggests 
that the dilloronce m tho width of tho leaves of 
varieties of Z manna may be a purely ecological 
character. She further remarks that, m tho localities 
examined, the width of the leaf of Z manna was 
directly proportional to the depth of tho water, and 
that the very narrow-leaved forms were those that had 
been longest exposed by the fall of tho tide, whde the 
broader were those that had not been exposed at all 

It may be of mtorest to report that on tho Amerioan 
coast tho evidence does not entirely support this 
ecological interpretation Zoatera manna is the only 
species recognised as occurring on this side of the 
Atlantic, and it extends from southern' Labrador 
(with outlying stations in southern Greenland and m 
James Bay) southward to a point near the city of 
Beaufort, North Carolina. In travelling from north 
to south, one notices a gradual and progressive 
reduction m tho size of the plant and in tho width 
of the leaf blade. Leaves from plants found m 
northern Maine, for example, are often more than 
throe timoe the width of those from Pamlico Sound, 
North Carolina. The diameter of the rhizomes like¬ 
wise undergoes reduction southward, and there is an 
accompanying reduction m the number of leaf vems. 

Dr. Setchell, m his excellent paper, “Morphological 
and Phonological Notes on Zostera manna L.”*, does 
not speoifiosilly state that the plants m their first 
year of growth are smaller and have narrower leaves 
than in the more mature stages, although he seems 


to demonstrate this in his illustration of stciges m 
the growth of plants From observation of Z manna 
m places where it has begun to re-establish itself along 
the Atlantic coast from Marne to North Carolina, 
there is ample evidence of this habit of growth In 
many such jilaces tho plant has shown some slight 
evidence of recovery, and wherever examined, the 
now growth has boon found more slender than in 
tho mature plants 

At a point on the’ coast of eastern Mamo where the 
average tide fluctuation is nearly 18 ft , I foimd 
oolgrass growmg m more than 10 ft of water at mean 
low tide. The plants here were narrower than in 
those that appeared to bo of the same ago growmg m 
shallower water It does not seem, therefore, that 
the depth at which the plant grows always is posi¬ 
tively oorrolateil with breadth of leaf 

Tho observed nliaracters of Zoatera manna on tho 
Atlantic coast of North America would seem to 
indicate that robustness is correlated with both 
temperature and ago of the plant, the northern forms 
of a given age being larger and having broader leaves 
than those from farther south Perhaps tlie length 
of the growing season may be an important factor 
m this regard Setchell shows that vegetative growth 
of this species takes place when the water temperature 
18 I0‘’-20® C , while reproduction occurs only between 
tho temperatures of IS"* and 20'* C According to the 
same author, no growth or reproduction takes place 
when the temperature is either above or below these 
limits or durmg the period wlien tho temperature is 
doclmmg from 20° to 10° C , which he calls recru- 
descent rigor Thus, there is a shorter growmg season 
m extreme southern latitudes than m most of the 
northern areas of the plant’s normal range. 

Among local factors that frequently udluence the 
development of submerged aquatics may be men¬ 
tioned water currents, temperature, the condition of 
the bottom, particularly m regard to type and texture 
of soil, and the chemical composition of the water, 
ospecially m relation to fiuctuation of salinity of tide 
water sections of coastal nver systems My own 
observations seem to show that the general vigour of 
Zoatera manna is lessoned in areas of greatly reduced 
saluiity, anti that at such places the loaf is com¬ 
paratively narrow The above and other factors are 
to be considered in any interpretation of the causes 
of abnormal leaf development. 

It 18 conceivable that, in some circumstances, as m 
British waters, the plants might be stimulate by 
depth to produce broad loaves, yet this does not seem 
to bo typical of conditions on tho American coast. 

Clabknok Cottam. 
Division of Wildlife Research, 

U.S. Department of Agriculture, 

Bureau of Biological Survey, 

Washmgton, D.C. 

Deo. 21. 

' NatCBI, 1M, 7S8 . 18S4 

• Vniv Calif PsW But, 14, No. 18. 888-4J2; 1829 


Germinatioo of Resting Spores of Onion Mildew 
{Peronospora Setdeideni) 

In spito of the ubiquity of the Peronosporaa and 
the frequent occurrence of sexually produced spores 
amonmt tho various species, very little is known in 
regard to the ultimate fate and method of germination 
of such oospores. Several workers have recently 
commented on this fact. 
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lu a previous pubhoation' attention was directed 
to the fadure to germinate resting spores of Perono- 
apora Schleuien% in the laboratory, even when subjected 
to different treatments. The pooidiar germination 
of one untreated spore, kept m a sealed moist chamber 
fur several months, was mentioned in tlio same paper 
Since then, the germination of a number of resting 
spores of this fungus has been seen under more 
natural conditions 

In the year 1930,1 found a crop of onions m which 
enormous numbers of resting spores oi onion mildew 
were bemg produced m the foliage. A sack-full of 
these loaves was eollected and taken homo, being then 
trampled mto a large box provided with holes at 
the bottom for drainage Bacterial action soon 
commenced and the loaves went down mto a vile- 
smellmg moss, which after the lapse of a few weeks 
dried up, loavmg a fine material a couple of inches 
deep in the box consisting of decoyed leaf tissue and 
abundance of restuig spores The box has remoincHl 
fully exposed m a garden smce then, and periudit ally, 
a little of the fine material has been removed m order 
to photograph any change occurrmg in the spores, 
and also to test for germmation. The collapsed 
oogonium is remiu'kably persistent, and forms an 
additional protective layer 2-3(ji m thickness around 
the thick spore wall. 

Little or no change was seen in the si»orcs until 
they were three years old, when it was found that 
m some oases the oogonium had disappearcnl wholly 
or in part, and the sjKire wall hail thinned down to 
2-1(1 (formulation ot an o<ld spore was obtained at 
the end of four years, and after a hirther five months, 
on placmg some of the material from the box in 
water m a warm room, approximately I per cent 
of the spores gemunatod after eleven days, a total 
of twenty-seven being obseived (fermuiation m all 
cases was by a stout germ-tube 6-9(i m diiuncter, 
which was capable of considerable growth m water, 
up to 960(1 In a number of coses this germ tube 
branched Sjxiree which were partly free from the 
oogonium and germinated wore of a light straw 
colour , in some instances tlie germ-tube pushtnl its 
way out through the envelopmg folds of the jiersistont 
oogonium, ^^llst thmning of the spore wall has 
taken place m quite a considerable number of the 
spores, others show no visible change from those 
photographed at the end of the first year, and 
judging from their appearance they are probably 
, good for another five years. 

So far as I am aware, the above is the only record 
of the germination of restmg spores of omen mddow 
20 Wigan Rood, Robert McKay. 

Druraoondra, 

Dublm. 

Jan. 16. 

Crystallisation of Human Serum Albumin 
Apart from Oswald’s report* that he had obtameil 
globuhths from the albiimm fraction of human asiutic 
fluid, wo have been unable to find any account of the 
crystallisation of human serum albumin Recently 
w have succeeded m obtaming albumin crystals 
from two separate batches of pooled human sera 
Serum was separated from the clot, heated for 26 
mmutM at 66° C. and fractionated within two or 
tow days of bleeding. After ewldition of an equal 
volume of saturated lunmonium sulphate and 


removal of the globulin, crystallisation was brought 
about by adding normal a<-etic acul The roquisito 
amount was first doterniiiwxl for 5 c e portions, acid 
being added from a micro burette until the fust faint 
permanent turbidity was obsorvixl , about 0 21 cc 
wore reipiinxl Wlieroas ctysfcals of horse serum 
albumin usually appear within two hours of acidi¬ 
fication under those conditions, wo were unable to 
detect crystals m our prepanltions of human albumin 
before the following day Our ox|)orienco has indi 
cated that crystallisation of human albumin takes 
place withm narrower limits of hydrogen ion con¬ 
centration than IS the case with horse serum albumin 



Kio 1 < ryBtuU of human icnim albumin 
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The mam bulk of the protein solution was treated 
by oddmg slowly the cakulatpd amount of acetic 
acid After well dofiiii d crystals hiul formed, the 
yield was increasisl by aildition of a fiiithor amount 
of acid—half the volume of that fii'st used Two or 
throe liours later a third oildifiou of acid, equal to 
tfio second quantity, was made The followmg day 
the crystals were eollected by filtration 

'1 ho crystals obtained were leadily visible under the 
1/6 power of the microscope as small hue needles (Fig 
1) Asm the COSO of horse serum albumin, thecrjutals 
diBSolvetl in water to give an ojialcscent solution 
which was clarified by filtration, the turbidity being 
apparently duo to lipid associated with the jirotoin 

6 gm of orjstalhne albumin was obtained from 
300 c o of scrum, represontirig a yield of about 40 
per cent of its albumin content Recrystallisation 
can be brought about by the methwl described by 
Adair and Robuisou* Muriel E Auair 

, , , G. L Tavlor. 

Department of Pathology, 

Cambridge. 

Jan 8. 

• Z plnitwl Chtm , W, lu2 , IPIS. 

• BUKhmn J , tM. M3 , 1830 


Subility of the Acetyl Radical 
It 18 usually supposed that free acyl raihcals do 
not survive the shock of thermal or photo dissociation 
of the molecule from which they might he formoti or, 
if formeil. decompose further before they can react 
with other molecules to give rise to isolable products 
Thus Rico has shown that no diacetyl results from 
the thermal decomposition of aietaldohyde', and 
Norrish hBW concluded as a result of his studios of 
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tlio decomposition of aldoliydos and kctonos that 
both of the bonds between tlie carbonyl group and 
the two gniups attached to it are broken practically 
siiniiltaneoiisly, the two groups then, in general, 
uniting to form a saturated paraihn’ 

D iring an investigation of the photo-decomposition 
of di ethyl-peroxide, wo have found that the chief 
prodiu ta are ethyl alcohol and a grooniah yellow 
substance which lias been finally determmoil to bo 
diaoetyl Little if any acetaldehyde was produced, 
at any rate during the early stages of the docom 
position The decomposition was very slow, and 
although no measuroments of the quantum yield have 
boon attempted, a chain reaction would seem im- 
probablo 

The formation of ethyl alcohol and diacetyl can 
bo accounted for by a mechanism based on that of 
Haber and Willstattor* for enzyme oxidations and 
also employed by Taylor and Gould to explain the 
oxidation of ethyl alcohol photo sensitised by 
hydrogen ]>eroxide‘ , 

CH, CH,- 0 - 0-CH,C'II, +hv — ten, CH. 0 - 
Cn,<H, 0- I CH,CH,-0-0-( H,CH,-»2C,n,OH-tCH,CO 

2C'ii,(Io (eH,cov 


Such a mechanism nocesaitates a somewhat long- 
lived acetyl radical In order to obtain further evi¬ 
dence for this, we have examined the iion-gaseous 
products of the decomposition of the three simplest 
ketones and acetaldehyde In all cases the prodiii ts 
were of a greenish yellow colour, which was, how¬ 
ever, only famt with diethyl-ketono and acetaldehyde 

The products from acetone and methylethyl- 
ketono yielded with dinitro-phonylhydrazine a few 
milligrams of a substance almost msolublo in boilmg 
alcohol (and therefore readily sepanible from the 
ketone denvativo) but which could be reorystallised 
from pyridine. A derivative with similar solubilities 
was aliw obtained from the acetone product with 
mono-nitro-phonylhydrazmo In all coses the 
physical properties of those donvativos agreed with 
those of the corrosponduig den votive of diacetyl. 
Damon and Daniels have also observed that the 
liquid products from the photo-docomposition of 
acetone are coloured 

While far from being conclusive, this evidence 
would seem strongly to suggest that the acetyl 
radical is much more stable than is usually assumed, 
and that it possibly plays a significant r61e m the 
photo-doooinposition of acetaldehyde and acetone at 
room temperature. 

M. Bakak. 

King’s College, D W O Styuc. 

Strand, f 

London, W C.2. 

' F O Rloe, rniiu Far 5oc, 30, 108 , 1934 

• KlrkbriUe and Xorrtah, Idem . 117. 407, 1931 

• Haber and WllIiiUtt«r, fl«r. M, 2844 . 1931 

« Taylor and Gould, J. Phyt Chem , 8^ 307 , I9J3 

‘ Damon and DanleU, J Am Chtm Sac , M, 2370 , 1933 


Diffusion of Gases through MeUls 
I HAVB read with interest the letter by Dr 
Smithells and Mr. Ransley on the diffusion of gaeea 
through metals in Naturb of November 24 I agree 
with them that diffusion is dependent on the solu- 
bihty of gases m metals, and that the approximate 
proportionohty to '\/P is related to the fact that 
sorbed hydrogen is not only monatomio, but also 
ionised, as pointed out by me* and by A. (3oehn*. 


Further, adsorption on the surface must bo distinct 
from absorption withm the metal Absorption must 
be considered in the study of diffusion, just as 
Fourier and Poisson took acooimt of specific heat 
in their classical equations for thermal oonduct- 

In occlusion and diffusion, the hydrogen is in the 
form of protons (or deiitons). I think the condensa¬ 
tion of molecules on tho metal surface, due to electro¬ 
static attraction, produces electronic perturbations 
in the surface metal atoms (os shown by the effect 
on the photo-electric properties), which facilitates 
tho diffusion of tho gas The effect of the adsorbed 
film can therefore only extend to a distance of one 
atomic diameter, and tlie mobility of protons within 
tho metal will not depend on adsorjition, but on 
tho particular atomic arrangement of the metal 
and on the concentration gradient of absorlied 
hydrogen 

An equilibrium exists between the adsorbed gas 
and the gas absorbed near the surface, m which the 
two concentrations have a fixed ratio for each gas- 
metal system. Diffusion therefore depends on many 
factors. The proportionality between diffusion and 
V-P can be readily interpreted theoretically Tho 
deviation from this law can be tentatively oxplainefl 
either by assuming an adsorption pressure threshold 
on one swle and an evaporation pressure threshold 
on the other side of the metal; or alternatively, as 
suggested by Smithells and Ransley The hyxiothosis 
can be tested by considermg the behaviour of 
palladium towards hydrogen and dentenum 

From experiments which are still proceeding and 
will be published elsewhere, I have been able to 
show that palladium adsorbs deuterium very con¬ 
siderably from a mixture of hydrogen and deutenum, 
whereas it is well known that deuterium diffuses 
very slowly, in comparison with hydrogen, through 
palladium. 

Tito FBANZna. 

Istituto di Fisica, 

R University, 

Deo 16 


■T Fran*lnl,K«*iA R lit iom*, 709 , 1031 Jf Cim.No 9, 1981 
•A CoiliD, Z phi/t , as, 1 , 1930 71, 79 , 1931 U, 291 , 1938 


Moleculsr Spectrum of Cadmium Vapour 
In a recent article on the above subject, S. Winston 
Cram* has reported his inabihty to obtam, either m 
fluorescence or by excitation with a Tesla coil, a 
narrow diffuse cadmium band at 2212 He concludes 
that the band in that region which I obtamed some 
years ago*, usmg a pure eleotrodeless discharge in 
low pressure vapour, must bo due to an impurity 
During a year’s leave of absence, when workmg 
in the astrophysics laboratoiy of the Imperial College 
of Science and Technology, I made a careful exam¬ 
ination of tho molecular spectrum of cadmium 
Although a full account of this work will be published 
later, m this letter I should like to direct attention to 
tho foilowmg results relatmg to the origin of tho 
band m question. 

(1) As IS shown by the spectra reproduced m 
Fig 1, an arc between oadraitim electrics emits a 
band at 2212 with an mtensity greater than that of 
the emission band at 2126. This was first noticed in a 
few cadmium plates given me by H. O. Howell, of 
Annstrong CoUege, Newoaatle-on-Tyne. On trymg 
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an arc myself, it was founil that with oxpnsnms of 
the order of one or two seconds, the 2212 baiiil 
appeared with markwi intensity 

(2) With a high-fre(|uoncy (valve) circuit and 
external electrodes applied to a tube containing 
cadmium vajxmr at pressures ranging from 1(1 min 
to 40 mm or higher, tho narrow isolated band at 
2212 was not obtained In agreement with Cram’s 
results, it was found that the continuous emission 
on the short wave length side of tho roaonaiico lino 
2288 extended as far as a sharp oilge in tho neigh 
hourhood of 2212 In two or throe spoctrograms, 
however, an increased intensity near 2212 gave the 
appearance of a narrow band at that place 



Fig 1 Arc sprrtr* of cadmium »t(li copper art auis rlmpoKid on 
the iow< r aiicLtnini 
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discharge showing this hand, pp' lines are piiseiit 
witli considerable intensity These ilo not o< uir in 
Cram’s spectra (nor m my nsjont high frc(|uency 
discharges), and it may ho that tho presenie of a 
narrow band at 2212 is asKociated with the excitation 
of this group of lines 

(6) Tho undoubted presence of a hand in both 
omission and absorption, in the lolated element /me, 
strongly suggests the probability that the correspond 
mg baud in civlmium should also be present m 
emission, as well its m absorption 

(r) Since there is without question an absoiption 
2212 cadmium band, it is not a matter of siirpiise 
that thorn should bn an emission hand also Of 
course, this does not necessarily follow, hut the 
presence of an absorption baud does help to make 
it less likely that an omission hand, loimd m the 
same place, is due to an impurity 

Tho origin of certain difTuso hands whiih oci iir m 
the spectra of mctallii vapours is, however, not 
always civsj to sc-ttie It is only through tho co¬ 
operation and (ontinueil experiment of different 
workers, using different conditions, that certainty 
I an finally be roai hod 

.) K Robkktsox 

Queen’s Ihiiversity, 

Kingston, Caniufa 
Dis 11 


i|/< Rfv , 48, , 1014 

11 Phil Mail 14 TOS 10 
I'hvt Ktk , 87. 1X12 , 10') I 


(3) In tho case of zinc vapour excits'd with tho 
same high-frequency arrangement, an emission hand 
at 2000 was obtamed without difficulty at pressures 
of tho order of 10-12 nun , as is clearly shown m 
Fig 2, This fact is not irrelevant to the origin of 
tho 2212 cadmium band, because zinc and civdinmm 
have corresponding absorption bands- -at ajiproxi- 
matoly 2084 and 2002 for /.me ; 2212 and 2125 for 
cadmium In a note in the Physical Review, Winans’ 
has stated that the 2212 cadmium and tho 2084 
zinc bands, both present in absorption, are lioth 
absent m emission 



SpMtoim of lino vapour when excited by hiBh-ftcuiitncy 
dtocliarge, with external electrodea. Copper arc auperlmpowd 

Although my observations as given in paragrapli 
(2) might readily be used in support of Cram’s view 
ttet the 2212 band is an impurity, it seems to mo 
that the weight of the evidence is in favour of its 
being a true cadmium band In support of this 
position, I submit the followmg arguments. 

(o) The undoubted presence of 2212 as an emission 
band m the are makes it less probable that its 
appearance, under certain conditions, m an excited 
tube. Is due to an impurity It is not without signific¬ 
ance that m both the arc and the early eleotrodeless 


Structure of Bnii 

Thk i"park 8|M-( truin of bmmmc, excitixl under 
different <-oiiditions, has btH>n jiholographod ov or the 
wave length range X4.5() -70<H), using various mstru 
ments, and linos belongmg to tho doubly ionised 
atom have bodi idditifiixf 

Those exp<»rimoiits have made j-sissihJe tho detection 
of the stnictiire of Brill winch is found m all its 
ehanvctenstic filatures ti he analogous to that of 
So 11, classified recently liy im* Tho intervals of the 
fundamental tenn 6« ‘i’ are 2687 and 2253 cm -* , 
and thoso of 6p ‘i> are 2413, 2070 and 658 units 
This scheme is however, at variance with tho one 
published bv l>ob*, which, we consider, is nnpiohahle 
in many irnpnrtant respoets A complete report of 
the now classifications will be published shortly 
K R Rao 
S (i Khishnami rtv 

Andfira Univ ersity, 

Waltair, India 
Jan 16 


Larg'* Sunspot Group of February 1935 
Ar.THonoH the sunspot group referred to m Nature 
of February 16 (p 260) was not siiocially large, it was 
of interest because of its v ery rapid growth Spec-tro- 
heliograms m Ky,^, light were soi urod through thin 
cloud at the Solar Physics Ohservatory, Cambridge, 
on February 6, 6 and 7 On February 5 the grouj) is 
shown on a plate exjxised from 12'> 25m is* to 12*' 26m 
51», and as the formation was near tho centre of tho 
disc, it must have been recorded very near 12'' 26m 6 * 
As no spot was shown on tho nreenwich photograph 





310 


NATURE 


February 23, 1935 


at 10>>, this fixes the tune of formation of the spot to 
within 2^ hours On the spectrohehogram tlio feature 
was very small On February 6 there is evidence of 
very rapid growth , proceilmg and following epota are 
clearly shown, and tho group extended over about 
10° of solar longitude February 7 still further 
expansion was shown, with an extent of flocouhis of 
about 16° longitude Any other obsori ations of this 
spot group on February 5 during the hours 10'' to 
12'' 30“ would bo welcome as affording information 
of the details of development 

C F. Butler. 


Solar I'hysK s Obsiu vator\, 
ITnivorsity of Cambridge 
Feb IG 


Plasticity of Rock Salt Crystals 


The plasticity of rock salt crystals when immersed 
m water has Ijeeii tho subjint of much attention 
recently' The fact that tho effect takes place more 
easily m hot water suggests that the rate of solution 
of the surface is a factor I hav e therefore tried bend¬ 
ing small jilates of rock salt under nitinmg cold water 
from a large tap, and have foiuid that the plasticity 
is surprising Under those conditions it is quite easy 
to make a right angle bend in a plate of rock salt 
nioie than a mdliinotro thick in a matter of seconds 

F. N DA C Andrade 


Physics Laboratory, 

University College. London 
‘SiK E n Jiiir., "Phyulcs of ('ryiiUil>t mid 
national Conffrrgii of Phy/net, Ijondon, 1034 (in tlic 


Inlfr- 


Points from Foregoing Letters 


Himt-KREqui' Ni Y radio waves such as are usi'd in 
((di'Vision (3-20 m in length), can increase the tem¬ 
perature of eerltttn solutions and of livuig tissues, 
and have been usixl m nietlieul praidne (diathormu 
ireatmont) Dr Fratiy, Nagelselimidt divsi ribes a 
method of dins-ting and lovaltsmg the heating effect 
bj' interposing dielectnc substances (wax, ebonite) 
between tho oleitlodes and object, and gives sug¬ 
gestions for jirnctitnl apjihcatioiis 

Automatic recorders of water-level m dts'p wells 
register earthquake shocks Prof Perry Byorly and 
Mr Francis B Blanchard describe a water-level 
recording instrument, and compare its record of an 
earthquake with that obtamod by the usual typo of 
seismograph They point out that both the primary 
tremors (F) duo to eompressional wave's travelling 
through the earth’s interior and the later undulations 
(Li) duo to eompressional waves travelling along tho 
earth’s surface wore recorded by the water instni- 
mc'iit Tlie intermediate vibrations (S) travelling 
through the earth’s interior and the Love waves 
were not recorded This confirms the view that both 
these latter are shear waves and do not produce 
changes m v'oliiine, which alone affect tho water- 
level. 

By raciana of an improved Svislberg ultra contnfiige 
rotating 120,000 times jier minute and givmg u forte 
of 526,(K)0 tunes that of gravity. Dr Kai O Pederson 
has sucewxlfxl in bringmg about changes m the coii- 
contration of solutions of substances of low mokwiilar 
weight From these concentration changes, deduced 
from the changes in optical refraction, the molecular 
weights have been calculated , they agree fairly well 
with tho known values 

Prof A. Szent-(Jy6rgyi in a succinct note states 
that m tho mam resjiiratory process of the muscle, 
the oxidisation of foodstuffs (or their loss of hydrogen) 
IS brought aliout by oxidised products of succinic 
acid , these carry away tho hydrogen in tho prosoneo 
of certain enzymes (dehydrogenases) 

Mr Clarence Cottam agrees with Dr Kathleen 
Blackburn that the narrow-leaved form of the eel 
grass IS not a hybrid but a different form of Zoalera 
manna. From observations on the Atlantic coast 
from Maine to North Carolina, he conoludos that the 
variation cannot bo acooimtod for simply os duo to 
the depth at which the plant grows, but that other 
factors such as the age of the plant, temperature. 


salinity, water currents and conditions of sod or 
lock bottom may affect tho width of the loaves 

Tho < onditioris under which the spores of the 
onion mildew gennmate are msufficiontly known 
Mr 11 McKay has kept the sjiores under observation 
for several years, and finds that at tho end of three 
years about one per cent of the spores have their 
coll wall suHiciontly tlimiuxl for them to gennmate 
in water in a warm loom , the others are still good 
for anothei five jears’ resting stage 

Dr Muiiol K Adair and Ml (! L Taylor have 
succeeded m obtaining for tho hrst tune inicroseopie 
crystals of tho albumin from human serum (from 
dropsical patients) 

Mr M Baiak and Dr D W O Stylo have obtamod 
diacotyl and its derivatives by moans of chemical 
reai-tioiis which suggest that the acetyl rochcal, 
t’H.CO — IS much more stable than usually assumed 
They believe that this radical may possibly be an 
mtermeiliate product in the photo-decomposition of 
acetaldehyde anil acetone at room temjieiatuie, and 
m other important chemical reactions 

Prof. Tito Franzmi points out that tho hjdrogen 
atoms which penetrate metals have lost their electrons 
and consist of positively charged nuclei (protons) 
Dr Smithells and Mr Ransley have indicated that 
the deviation m tho rate of hyilrogon from the square 
root law (D = K‘\/P) may be due to surface adsorp¬ 
tion Experiments on tho adsorption and rate of 
diffusion through palladium of ordinary and heavy 
hydrogen lead Prof Franzmi to assume an adsorption 
threshold on one side and an evaporation pressure 
on tho other side of the metal. 

S W Cram, not being able to confirm tho observa¬ 
tions of Prof J K Robertson that cadmium vapour 
emits a bond of ultra-violet light (wave-lengths 
around 2212 A ), when excited by an eleotrodeloes 
discharge, has suggested that Robertson’s observa¬ 
tions may havo been due to an impurity Prof 
Robertson repeated the experiment and obtamed only 
traces of the band in certain spectrograms He still 
believes, however, that cadmium emits such a band 
of light of wave-length 2212 A , and he submits 
speotrogroms to show that it occurs in the arc 
speotrum of civdmium Cadmium vapour absorbs 
light of this wave-length and it is probable therefore 
that it also omits it. 
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Research Items 


Dual Organisation in Assam. A study of socinl uignu 
isation in Assiim by Mr J K Bose {J Dept LMem, 
CalcuUa Unweraity, 25) is based in part on a review 
of existing literature, m part on the rc'snlts of hold- 
work in the period 1931-34 among the Anals, the 
Aimols, the Lamgangs, the Muntaks, the Marrmgs 
and the Mcmis It is thouglit that the dual organisa¬ 
tion may throw light on tho origin of the caste system 
Among the Aimols, a very jinimtivo tnbo, there are 
two moieties, one sujienor and thi' other inferior, 
each having two jihratrios and each phratry two 
patrilineal clans , but tho system is in procois of 
dismtegration owing to decreasing iiiiinbois and tho 
scattered situation of the villages Honco lostrution 
in marriage is slackened , but in social and religious 
matters tho dual organisation is strictly observed 
Thus the social status of tho superior moiety is 
recognised in all tlie important offices in the v illagcs 
Tho headman, assistant headman and priest all come 
from the superior moiety The two rooiotios are also 
apart m the festivals they observe Tho Anals, 
primitive hunter-agriculturists spread over sixteen 
villages in Manipur, have a tyjnoal dual organisation, 
while the Mantaks, a dwindling group, though in 
process of disintegration, retain a superior and an 
inferior moiety, but inferior olllccrs are now diawn 
from tho inferior moiety Tho I.rfimgangs, a remote 
lull-people, show two inoietios with only lour claus 
each Here there la evidence of tho tondoncy to 
arrange) the sui>erior moiety m a hierarchy Among 
tile Marnnga the dual organisation is of unique type, 
being baseii on territorial distribution. Tho Marring 
villages are grouped mto a sot of seven and a second 
sot of five This grouping has taken over tho marital 
functions of the kmship groupings It h clear that 
m Assam there are dohriito forms of dual or tripartite 
organisation of various typos and in various stages 
of disintegration. Assam is, therefore, likely to prove 
as interesting for tho study of early stages of society 
as Australia or Melanesia 

Reproduction in Nudibranchs. Mr Leslie A Chambers 
has made a valuable contribution to our knowledge of 
the methods of fertilisation and egg-laymg in tho 
Nudibranoluates {Bull Amer Mus. Nat Hvtt, 66. 
1934). Tho forms of tho genital ducts are dividisl 
mto four main types, and taking Entbletonm Jusrnla 
as a typical nudibranch, tho author dosenbos the 
anatomy and histology of its reproductive system 
There are three passages arising from the hermaphro¬ 
dite duct—male, femalo and androgynous A three 
way valve eftoctmg tho selective separation of tho 
spermatozoa from the ova is a feature hitherto un- 
dosoribed, the author.suggestmg that it moy have a 
possible general application to the liermaphiodito 
gastropods in whioh a separation occurs, that is to 
say, in most tectibranohs and all nudtbranchs Them 
18 also a mechanism for erecting tho poms which 
seems to be peculiar to Embletonva Etnbletonut was 
found m enormous numbers on tho piles of a bridge 
near Beach Haven, N .T , all tho individuals de- 
positmg spawn In a few weeks they had all dis¬ 
appeared. This 18 typical of many niidibranchs, 
ut as some species may be found breedmg in the 
“ well as near the shore, it is suggested 
y the author that inshore spawning grounds are 
not essential, and that the large numbers of one 


spoeios Hoiiintiini s found wpawiimg inland arc due 
to the cliaiuc diHjiIaccinent and survival of iv tow 
mdivKluals, and their rapid dovclopmciit, no migra¬ 
tion takuig jiliu (> Aiiatomii al ovideni c is given tliat 
t'ach mdividiiiil may pass tlirough ri'peaU'd repro¬ 
ductive ijiles 111 flic same season VV'itti so many 
liroodrt and with « vety individual of cm ii lirood 
depositing numbers of spawn masses, eai li single 
mass containing several liundied ova, there is (on- 
Sidorahlo pos.sihilitv of deriving file piesiiiued ini 
gratioiis fiom a single mihvirliial last on t)ii‘ sbnn 
by ctiaiice 

CclaniK Production in Norway VI i .Jiwubl) Somme 
has thiiruiiglilv mvestigatod tho biology of two species 
of Calnnua (finmarchicus anil /ii/;i( rtori ii.s) based on 
exporimorital studies and ivnalv’ses of siiiiH))i s from 
tho coast of Norway m various seasons (Fiikcri- 
direktouUetn SkrifOr Eerie Hni'uiiiUrsnkdsii. 4, 9, 
1934) Botli speiics winter lo tho Lofoten area at 
groat depths C /ii//>cr6«rt’as particularlv' lo ii'strn ted 
in wiiik'r to tlie inner jiarts wlmli an veiv de<‘)), 
V finmetnhtem being not so s)iarp)v ilelinisl m its 
ihstnhiition In spring a vertical migndion takes 
])lacc. and lufei both spoties are caiiied away over 
tho coastal banks in the surface lunents Tho 
spawning area o( (! hypuboreAix is V'ly rcstni led 
and inainlv dependent upon tlie extent ef the winter 
urea of distribution, thn development ol the later 
stages probably depending on low toinperatiircs 
(’ finnuirt hieus has a inueli longer period of S[iaw'ning 
and a mii< h larger spawning area Both sjiecii'S may 
1)1' found logothor Talslos for the identifnatiou of 
all stages are given, and it is siiown that tho larvie 
of tho two H|)oeie« are not distinguisliahlo by morfilio 
logical chanw'tors, but by meitsiiiement of tho cara¬ 
pace rather than total length Unfortunately, the 
paper by Dr S O Oihhons on ('alttmis finuuirehitun 
(Kishenes, Scotland, Sci invest , 1933 No 1) was 
published too late for it to bo used, as was also 
Dr Nioholls’s study of tho life lustory of Euchmta 
(Proc Ray Soe. Edinburgh, 1934) 

‘Plaster Mould' Diseases of Mushroom Beds A v t'l y 
useful article by Mr W M Ware appears m tho 
Gardeners' Chronicle of Docombor 22 and 29, 1934 
It desenhas two 'weivT fungi wlucli aro likely to grow 
on miishmom b< <ls, tsi the detriment of tlin odihlo 
fungi Both of the undesirable organisms are known 
as ‘plaster moulds’, since they produeo a white, 
powdery oovering similar to n dusting of jilaater nr 
lime Tho white plaster mould (Ooteporn fimicoln 
Manilla fimicala) was known by English growi rs 
soino time bi'fore it was rocordod by tlie mycologist 
It also occurs in Fiance and tho Ifnited States 
Bharactors of the siiecma are given m deUvil, anil its 
oconrronce uesenbod It appears on lirsla just before 
they are ready for spavming, and also grows u))on 
tho covering of sod or ‘casing’, wliioh is applied after 
the spawn has been added Circumstantial evidence 
indicates that the fungus is intrcMtuccd by the 
manure. Tho brown plastei ineiild (Papulwepora 
hytunna or Myriocnccum pnreox) originally made its 
appearance in tho Ilnit^ fjtates in 1923, hut has 
now appeared m Ureat Britain Tins disease apfyears 
at tho same tune, and under similar conditions to 
the white plaster mould, but is not usually so harmful. 
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It first pr(«luces a white superfic lal mvoelinin, wliii-h 
(juiekly becomea cinnamon brown except at the 
edges The brown part bears ‘bulbila’, or aggregatiuiia 
of liyplial colla, wfiicli acem to function na the sole 
reproductive boiiies of tfie fiingua The brown plaatiT 
mould also soorna to bo introduced by tlio manure 

Traps of the Bladderworts It la refroatung to find a 
genua of plants, tho bladilorwoita {LllriruUma), 
which acoroH so adniirablv off tho animal kingdom 
Prof P K Lloyd {hwl Hkv , 10, 1, 72, 1935) gives 
an extromoly intc'K'stmg account of tho vaiious kinds 
of liaps—really iniHliliiMl loaves—and oajiocinlly of 
the entrance inechamama The swiftnosa of the action 
18 ri'inarkablo By making uao of motion photo- 
inicrogruphy apis ded up to 16(1 framea ]ier aocotid, 
the whole action falla within tho aequonco of five 
frames, tho o|>'nirig phase fidhng betwec'ii two 
flames and the slower closing phaae occupvnig the 
rest o( the time Tho entrance mechanisms of the 
traps are shown t<o be far mou' compheated and more 
di'licale in tJieir adjnstnicnta than has heri'tofore 
been thought, and are shown to bc' jnirely mis lianioal 
m action. 

Clean-up of Gases by Getters. Tho proc esa of loinov al 
of gas hy the action of electiopoaitive inetala such as 
magnoaiiirn and batiiim is of groat ti'chnicril intereat 
since It la much uaed in the evaoiiation of vacuum 
devices A L Rcirnann (Phi Mag , Dec 1934) has 
investigated tho proccsis for tho ‘getters’ magnesium, 
ottlcuim and barium and a number of common gasos 
Some chsiii up occurs when tho ‘getter’ i8 first volatil¬ 
ised on to the walla of the vacuum vessel (disiMTsal 
gettermg), there is then some' absorption of gas by 
contact action and the rate of removal la aetelorated 
by maintaining an electric discharge m the gas 
The ‘dispersal gettenng’ may he trisitcd as ‘contact 
getU'nng’ by a senes of freshly fonmsl getter sur¬ 
faces 'The contact gittenug is more effective with 
barium than with magnesium or (aloium, and is 
greatest when a black deposit of finely divided barium 
was formed by dispersal in tho preat>nco of gaa In 
most cases of contact gettoring, tho getter can take 
up inuch more gas than would cover its surface 
with a monomoJecidar layer -tho gas seems to diffuse 
mto the interior of the deposit Tho gettenng is 
usually favoiircy) by a rise in temperature The gas 
absorbixl by a getb'r may be liberated again by 
heating, by displacement hy another gas, or hy 
impinging electrons or ions In one of tho oxponmonts 
on a valve, if tho anode potential was applied 
before the filament was heattxl, the getter acquire*! 
a jxisitivo potential and the vaeinim <lotenorBt*Ki by 
electron bombardment of the getter If tho filament 
was heated and anode poUmtial then gnwhially 
increased, the floating getter deposit aciptired a 
different, lower, stable potential and tho vacuum 
began to improve by clean-up In electric discharge 
gettenng, the getter removes particles such os 
positive ions an*! metastable molecules, and in some 
cases these form chemical compounds which are more 
stable than tho products of simple contact gettenng. 

Oxygen Isotopes in Meteorites. An investigation on 
the relative abundance of the oxygen isotopes O'* 
and 0‘* m stony meteorites (S H Manian, H C 
Urey and W Bleakney, J Amer. Chem Soc , 68, 
2601 ; 1934) by a method involvmg the conversion 
of the combmed oxygen to water and then, by 
oleotrolysis, to oxygen gas, showed that the 
s^iecific gravity of the water indicated, within an 
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experimental error of 29 percent, in tho ratio 0“ O**, 
th»j same isotopic composition of the oxygon from 
three stony meteorites (Mors. Kiiyahinya, Home- 
Rt**iul) as fr*im torr*wtnal granite anil from potassium 
clilorate Relative abundances of the isotoiies in tho 
oxygen gases were mvestigub'd by the vacuum mass 
spe* trogrupli and the same results were found, the 
experimental error in O'* O'* being reduced to 
± 2 H per rent The value 514 ± 13 1 is submitted 
t*ir the absolute abundance ratio O'* O'* for both 
terrestrial an*l ineteori*- oxygon The ngro**inent of 
this rrsiilt with other mass-spo* trographio dotor- 
minutions is compare*!, and tho discrepancy with tho 
band spts tin value is pointotl out The average value 
*>f the inoss-sjiectrographic doti'rminations by tho four 
iliffercnt rcsoan'hes (omitting the results of Kall¬ 
mann and Lasareft) is 617 J; 10 

The Methylene Radical By tho thermal decomposi 
turn of (liazomethane earned m a current of ether or 
butane bt'kiw 600‘’, the frtxi methylene rmlical, . C'H,, 
appears It romo\*‘s mirrors of tellurinm, sclcrinmi, 
antiinuiiy and arsenic from the tube In tlie cawi of 
t4'lhiriiim. a rcxl solid polymer of telluroformaldehyde, 
(HOHTc)„ IS pio*luced, whereas free methyl forms a 
volatile rtsl liquid, dimethyl ditellunde, CHiToTef'H, 
K O Ri< o and A L Glasobrook, who report, those 
roHiilts (J Amer. Chem Soc , 66, 2381 , 1034), point 
out that they are not in agreement with current ideas 
on the nature *)f tho methylene radical, most of 
which are based on Nef’s premise that carbon eom- 
poiimls readily undergo a primary decomposition int*j 
a stable smaller molecule and a ra<lical coiitammg 
bivalent carbon, ami some lines of evidence which 
would mdu'ate that methylene should have a peculiar 
stability resembling that of a molecule rather than 
thot*)f a free ra*hcal At teniperatiiroa above 65()‘’, it 
was f*>im<l, but below tho decomposition point *)f ether, 
only metliy 1 groups were found, the methylene 
rndieal is apparently a highly reaetivo fragment of 
short life 

Meridian Observations of Faint Stars in Selected Areas. 
In the Annalen van de Slerrewacht te Leulen, 25, 4, 
Dr C H Hms publishes a general catalogue of 
positions an*l proper motions of 1190 standanl stars 
in areas 2-116 of Kaptoyn’s plan of selected areas 
This work is the reduction to a uniform system, and 
combination, of the work of five observatories taking 
part m Kapteyii’s plan, namely, Leydon, Berlin 
Babolsborg, Bonn, Pans and StraslKiurg. The 
positions are in every case modem meridian circle 
observations of nght ascension and doclmation, and 
proper motions have been found by comparison with 
old obeervations • but it is found that the modem 
precision so much exceeds the old that better proper 
motions would be obtained by repeatmg the observa¬ 
tions in a few years time than by <3omblning new 
with old observations. The author has reduced all 
tho observations to the Leyden system as funda¬ 
mental (This system is in full agreement m R.A , 
and in very close agreement in Dec , with the P O.C 
system ) The magnitudes of the stars he for the most 
part between 7'6“ and 9 •8™, the average magni¬ 
tude bemg 8-S'® Tho unit of weights is, on the 
average, dh 0’0276» see 3 and ± 0-44'* for R.A and 
Deo respectively, the weights attached to indi¬ 
vidual stars being for the most part from 2 to 10 
Dr. Hms may be very heartily congratulated on the 
completion of this part of Kapteyn’s plan of selected 
areas. 
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Effect of the Earth’s Magnetic Field 

By Max Cosyns, Physical Laboratory' of Iho “ 

D uring the lost ascont of tho balloon J<' N H S 
(August 18, 1934), wo hail tlio op|)ortuiuty ol 
moasurmg with piocision tho intensity of cosniii 
rays at altitudi'S of about 12,000 rn , 15,000 in and 
10,000 in , by means of the loiusation chamber 
(KolhOrster tyjX') which was used during our pn'\ ions 
ascent with Pi of A Piccard (August IS, 1932) 



Tho comparison of those data, and also those of the 
firevious ascent, shows clearly an eftect of the earth’s 
magnetic held 

From our sixty \aluos of ionisation intensity (J), 
obtained at pressures of the atmosphere (P) ranging 
from 73 mm to 170 mm of mercury, and between 
46° and 61° ol north magnetic latitude (X), we can 
deduce functions rclatmg J to P, and J to X (Figs 
1 and 2) 

In Fig 1, the circles give tho mean values, tho 
vortical Imes give the probahlo error calculatcxl from 
the dispersion of individual observ ations, the- 
rectangles give the total probable error, calculated 
from the dispersion of individual readings, and from 
the precision of measurements ol atmospheric pressure 
and geograpluoal posftion Tho atmospheric iiiessure 
was measured by means of two mercury barometers , 
the geographical position was detormined by vertical 
photography with a Leiea camera and infra red 
films (precision «=■ 30") or by astronomical observa 
tions when the clouds below were too thick for 
photography (precision ^ 10') The geomagnetic 
latitude was calculated taking 78° 30' N and 
08° 8' W. as the co-ordinates of the pole of the 
prmcipal earth-magnet 1C doublet* 

Through the four points of Fig 1 which correspond 
to a pressure of 160 mm., we can draw a smooth 
curve ; if we multiply the ordinates of that curve by 


on Cosmic Rays m the Stratosphere 

Fomlatioii Medicale Remo l'’,liBabetli”, Brussels 

rcihictioriloeflicieiitsobtained from h'lg P), for 

pressun-s of 90 mm arul 75 mm , we oblam the two 
upper curves of Fig 1, htting the i oiresponding 
points within tho piobahlc on or 

A comiiariHon of those results with tlio theoretical 
curves of Leinaitre and Nallartii* shows jicitei t 
agreement if wo assunio that tnoro than 80 por ooiit 
of the loiiisatiun in tho stialosphero (for X> 50 ) 
IS duo to a cliargi'd loifiustular ladiation ol magnetic 
hardiioHS A”, - 0 30 0 02. and to th<- socondaru's 

omitted by that rmliation m tho ( artli’s atmosphere 
Within tho limit of ospcnmontal error, this is in 
perfect aocordaiico with thi' icsults of t'lav^, who 
toiind J - 12 at P 1.50 mm. and > 18 , and 

curvature of tho (./vs X) (lines for about X .50", 
at jircssuros between 450 mm and 760 mm 

The analysis of oiii (J vs P) i iin i' (at X - 48 ) 
(Fig 2) by means of the tJioss Leru im thod‘, gnos 
a transformed cur\«/’'Fp PJp - r*d,Jp tlP, show 
mg thioo maxima. < orresponduig to about 130 mm , 
190 mm and 400 mm of uKKuiy Although thi-ii 
position is not defiiiod with provision, the I'xistcmo 
ol tho maxima sooins tu he beyond doubt, the ampli 
tudo of thi' corresponding variation ot J hemg more 
than tlireo times largiT than tlii> prohabh* error 



Those three maxima show the existence of, at hast, 
thri-e soft eoinponcnta in the cosmic riuliation, with 
ranges of the order of 130 nun , 190 mm and 40t) min 
of mercury But, os tho shajs- ot the (.7 \s X) curve 
reipnroH a very narrow raiigo of magnetie liardness 
for the primary rays, only one of these components, 
if any, is a primary' one 

To my idea, tho hypothesis according best with 
the obsorveil facts would admit a primary radiation 
eonsisting of two corpuscular comjKinonts A and B, 
of respective magnetic hardness A’,.t - 0 30 and 
JTjj — 0'45. The A component, jiositivoly chargcxl, 
would give secondaries (electrons and )M)8itron8) of 
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rliHoreto energy distribution, of which tlie hunlest 
three oouiponents would have absorjition co- 
etticionts of the order of 0 0018, 0-0039 and 0 0067 
gm cm ’ The B component would give secondary 
radiations of the same iiatuio as the secondaries 
issuing from A, with an energy distrilnition as yet 
unknown, but corroHjHmding to an absorption 
i oeUlciont of the order of 0 0027 gin rm ” 

The A and B ooniponents may jierliaps be idontifiisl 
with Regenor’s (oiiiponcnts 77, and //, , thoir 
respective magnetic haidncas A',, caleiilatod by the 
method proposod by Hcisonherg*, gives the right 
order of magnifuclc, if we assume that the primary 
rays are a particles If we suppose that is 

exactly equal to 0 30, we find AC,b -- 0 60 , this 
gives a good rcjirodiiction of Clay’s curves (J vs X) 
at sea-lovcl However, Rogenor’s values for the 
rcsiK'Otivo intiuisity of those components at the 
earth’s surface are not in good agreement with our 
hjpothesis But it must bo noted that the calcula¬ 
tion of those intensities requires many assumptions 
about the secondary emission mechanism , it might 
1)0, tlii-reforo, that a new discussion of deep water 
inuasiirements, with different assumptions, would 
give values more in aci-ordanco with magnetic effects 


Our h3rpothesis is also in quantitative agreement 
with the east west asymmetry observed by H 
Johnson and others Quantitative divergences from 
those measurements may be attributed to the fact 
that wo know little about the angular distribution 
of secondaries around the primary direction , and 
also to the fact that no account has been taken of 
the atmospheric olectncivl field effect. This effect 
IS not negligible for the sofU^r part of the radiation 
responsible for east-west asymmetry, os a uilculation 
of a lower limit of the variation of the angle of 
iiiculenco p of rays gives Atanp = 

(whore £! is the energy of the ray, m electron-volts) 

Amoro detailed account of tho experiments described 
above will be publisheil soon Tho measurements 
were made jjossiblo by tho lielp of tho Belgian “Fonds 
National do la Hechercho Sciontihquo”, with the 
advice of Prof. A Piccard and with the very efficient 
help of N Van der Klst 

■ Bamr, Ttrr Mag , 88, 1 , 1921 

• Lcmaltro anil Vallarta, Phui Rev , 48, H7 , 1633 ti-nialtrc and 
BiiULkart, dnn tl(ir Set Brxuc , 54, A, 102, 1611 

• CUy. Phyum, 1, 5, 37« . 1933 

‘ 1 omptun, Phyt Itfr , 43, 1H7 , 1933 

Z ;’A6«,83, 164 1633 0m«8, Z /'Ay* , 83, 314 , 1931 

■ lUlncubi ni Ann i’Av* , 18, 43U , 1912 


National Water Policy in Great Britain 


T HFi recently issueil report of the Joint Con- 
ferenie of tho Institution of Water Enginoors, 
the British Waterworks Association and the Water 
('ornpanies Association on national water policy is 
a document of considerable mtorost, dealing, as it 
does, with a matter of vital public importaiioo which 
bos been debated for some tune past m the Press, 
in Parliament and ui various other quarters It is 
to be regretted, liowever, that the Oomnuttco to 
which tho question has bi'cn referred, appears to have 
boon composed of representatives or consultants of 
watoi supply undertakmgs (mainly municipal) for 
domestic purposes, and, so ftvr as can be gnthoreil 
from a scnitiny of tho names of tho members, there 
was no direct representation of the commen lal and 
industrial users of water, os also of other interests 
no loss vitally concerned in tho exploitation of the 
country’s supplies Land drauiago and tho prevention 
of floods, although necessarily liound up m any 
national water policy, evidently did not come within 
the purview of the Committee Neither has any 
consideration been given to the aspec'ts of the matter 
as affecting fishorios, navigation, canal sources of 
supply, and the like Tho report is concomtxl solely 
with tho allooatioii of water supplies ty domestic uses 
The first matter dealt with is tho proposed 
establishment of a ‘water grid’, put forward some 
tune ago by Mr. Alan Chorlton, M P , and advocated 
by him m a presidential address to the Institution 
of Mechanical Engineers in October 1933 Tins 
scheme, which is ba^ on the analogy of the electricity 
gnd, 18 condemned in tho report in no uncertain 
terms. “We are definitely of opmion,’’ states the 
Committee, “that as regards water supply, such a 
system is totally unjustifiable from every pomt of 
view, and especially in its economic aspect ’’ The 
proposal 18 analyst in detail m a memorandum 
attached as an appendix to the report, summarismg 
the objections under eight heads, which, for reasons 
of space, cannot be discussed here Although, per¬ 
haps, controversial in some respects, they are weighty 


in Hiihstanco and tho cumulatrvo effect is decidedly 
Condemnatory The Committee expresses itself as 
quite satisfieil with tho status quo “In the unusual 
difficulties resulting from tho recent exceptional 
drought, tho water undertakers of this country have 
generally proved themselves well qualified to protect 
the true interests of their consumers and to meet 
their obligations to the pubhe at large ” Aecordmgly, 
the Committee is wjually averse to tho nationalisation 
of water supplies under a National Water Board 
It I'oiisiders tho Mmistry of Health to ho tlie proper 
Central water authority, and jiuts forward a proposal 
to meet tho conditions at present prevailing by the 
“creation of a distinct, separate and s/ieoi^isoit 
Water Department of the Mmistry of Health", with 
various powers which are set out in detail 

It IB {lerhaps not surprismg that a Committee, 
constituted as stated alxive, should affirm its faith 
m the Ministry of Health os the sole suitable arbiter 
and dispenser of water throughout the country, but 
for tho reasons already given, this can only be 
considered as a one-sided view Other interests will 
scarcely be disposed to agree to such a monopoly 
The British Association Rosoarch Committee on Inland 
WaterSurvoy, whose investigations are referred to non 
oommittedly, has boon urging the establishment of 
a national survey of water supplies on a purely 
scientific basis under tho Department of Scientific 
and Industrial Research The Government, while 
accedmg to the overwhelming demand for a survey, 
has seen fit to disregard this recommendation and 
to place tho survey in the hands of the Mmistry of 
Health It is difficult to appreciate the grounds 
upon which this step has been taken, since no 
analogous example from the practice of other 
countries have been cited m support of it. That the 
Mmistry of Health, the proper functions of which 
are clearly indicated m its designation,'should mter 
vene m other spheres where its action and control 
might be misguided and detrimental, is a matter great¬ 
ly to be deprecated Bbysson Cunmnoham. 
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The Process of Coagulation m Smoke* 

I N contradistinction to liydroaoK smokes are blast of hot an, and by tins means dllutitiK mpidly 
unstable systems Their particles cohere when the concentrated smoko befonj coiiKulation had 
brought together by Browninn agitation, and tins pris eeilisl far Such Kinokes aio readily reproducible 
process of coagulation proceeds spontaneously until and form standaid systems which toagiilate at the 
the syatorn becomes a coarse suspension of complex same rate and contain the same number of particles, 
aggregates, and hnally sediments rapidly and since they form compact aggicgatos they ap 

In recent years, special methods have been do- proximate m c liariw tor to ideal svstems of spbern al 

velopied for counting the number of particles in partiilos 

many typos of smoko, and the process of coagulation Tho well known tlieurv of von Sinohichowski, 
has been studied quantitatively m a variety of winch has Iwu confirmed expciimentally for flu- 
systems It has boon found expenmentallv that the coagulation of sols by the i ompri'hcnsive lesoarclu s 
decroaso with time of the number of partsles m a of Tiionla, wbi'ii inodilusl so as to apply to aerial 
smoko IS given to a first approximation by the systems, enables the coagulation constant of a homo 
expression I/a—l/ito — Ift, where n is tho number of genooiis sinoki- to bo cakulateii from first principles 
jiarticles present in a given volume at tune t, n» the Patterson and Cawood have shown that when tlio 
initial number and K a constant Aa is well known, oxnerimental data for those ‘blown smokos’ are 

an expression of the same form is valul foi tho mtoqireteil nglitly, a remarkably close agreement 

recombination of ions, but in a nonnal smoke the between theory and exjM'nment is obtained Thixiry 

combination of partielos to form aggregates is only also mdicab-s that whilst in sols undergoing ijuiik 
influenced slightly, if at all, by cloctrieal charges coagiilatioii tho rate should be mdcpcndcrit of size, 

A comparison of the coagulation constants or K m aerial systems it should ini reuse as tho particle 

values for different smokos of about the same mass size diinimshos , a prediction in oiitiro (oiifonnity 
concentration shows that they vary between com- with experiment 

paratively narrow limits from about 0 8 x KP* cm* Both m sols and ai rosols, flieory shows that 
sec in the case of oxide smokes formed in the heterogeneity must uiereast' the chances ol encounter 

electric arc to 0 50 x 10“’ cm * sec for a standard between particles, but altlioiigh in sols it has been 

smoke of stearic acid of mass concentration of possible to cIick k experimentally tho extension of 
15 mgm per cubic metro von Smoluohowski’s theory jiroposod hy fl Muller, 

The structure of tho aggregates and the nature of forheterogenooussinokesthcoiy so farhas not provixi 
the material do not, so for as is known at present, more than a qualitative guide 

exert any marked effect on the rate of coagulation, Tho study then of smokes affords stiong con 
which appears to be a purely physical jiroccss diqion fimiatory evidence of tho validity of Srnoluchowski’s 
dent on the chance onooimter of particles in Brownian theory, and lends support to tlie view that tins 
motion Experimental evidence, howeviir, shows coiitiinioiis process so charactcnsfic of these systems 
that the coagulation constant increases rapidly when is akin to tho qui< k coagulation of sols in tho presence 
the average sue of particle falls below 1 x 10 -* i m of electrolytes, and points to tho probability that in 
radius, and it mcreasos also with the degree of both classes of system ev'cry < olhsion between pai- 
hotorogenoity of tho smoke By a careful study of tides is effective It must, howev c r, be rioftxl ftmt the 
the conditions under which a smoke is formed, coagulation constants tor systt ms of tine suspensions 
Patterson and Cawood have prepared disperse m wati>r and m air ate widelv different, the latter 
systems of stearic acid particles which initially bemg about a liundrod times as great as tlio former 
approach to uniformity m size This was aciom- But sino the time taken to reduie the original 
plished by dispersing the heated solid m a rapid number of jiarticles lu a system to any given fraction 

depends cm tho number as well as on A', the dis- 
wr, I'lr<Tsl<tgo reetiiw dellvercl by Prof K appearance of particles by coagulation in town fogs 

Pstt 1^’ "" and other iwlliitod atmospheres will bo slow 


British Industries Fair, 1935 

I N the aooount given last year m Nature of tho phase in tho tastes and habits of tho poojilo is re- 
1934 British Industries Fair, it was described as fleeted 111 such a collection of manufactured articles 
the largest national trade fair in tho world Tho as is to bo found at the Fair The removal of miieb 
1935 Fair, which opened in London on February 18, that is tixlioiis and unnecessary from domestic work 
18 even larger than its immediate predecessor —a is indicated by tho increased popularity of chromium- 
reflection, it may be hoped, of increasing prosperity plated ware and c'f stainless stool and stainless silver 
m the nation’s trade. At Olympia the lighter indus- articles, and by tho space allotted in the Fair to the 
tries occupy every available Hijuaro foot of exhibiting exhibition of devices for ilomestic moi'hamsation 
space, while the textile and funiishing sections at Tho exhibition in larger quantities of open-air equip 
the White City are larger and more fully representa- mont of all kinds indicates that mcroivsinglj tho 
tive than ever. The mam object of tho Fair is, of leisure of the people is bemg used in healthy pursuits 
course, a oomraeroial one ; the most welcome visitors At Olympia, the exhibition is, as proviouslv, 
are buyers But the Fair lias, undoubtedly, an divided into sections according to mdustnew, and it 
educational value, for it presents to the visitor, m an is perhaps symbolic of the increasing recognition of 
attractive and accessible form and m a condensed the co operation which must exist between science 
space, a general survey of tho results of tho nation’s and industry, that the section devoted to tho exliibi- 
nianufaoturmg mdustry. Moreover, every changuig tion of tho products of tho Scientific and Ojitiial 
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Iimtnunonts Group should occupy a prominent 
position noar tho mam entrance to the Fair The 
exliibits of the vaiioiia lirras m this section are 
plai 1x1 so compai'tly togethei that a visual impression 
IS eoiucvetl of the cooperation and joint effort 
which IS to he found among the memhi'rs of the 
industry The mstniments shown are mostly optical 
111 character, and one is reminded again of the large 
part playeil in scientific and industrial life by the 
products ot the optical lirms lic<sides the noimal 
mstniiiieiits for laboratorj e<(iiipment. spoi lal instrii 
ments aie shown for use in aeronautics, astronomy 
and mcti'orology, together with those specially 
adaptexi to nautical and sur\e\iiig re<|iiiiemcnts 
One IS impressixl bv tho success which has been 
attainixl in so many of the mstiuments in combining 
tho robustness re<|uired for industrial use with the 
necf>8sarv delicacv of rnoiement 

Few things have been more sinking of recent years 
than the deyclopinenf of long-distance ts'legrajiby 
It IS but a shoit time ago that the first photographs 
were ti li'grajiluxl from Australia to Knglund, and 
ipiite recently a cinematograph film was exhihitisl in 
Knglani] showing evi'iifs wliieh had taken place but 
a few hours earlier m Australia The exhibit of Cable 
and Wireless Ltd is, on this u< count, of spisual 
mterixit The modern systi'm of long distance tele- 
gmpliy IS mlmiiably shown at its stand The tyjssi 
of apparatus uscxl for this work are jueseiitixl in 
at tiial ojierafion, and a study of tho reieivmg and 
transmission units, magnifying relays, distortion 
removers and rcgi'nerators gives the visitor a clear 
itlcxi of the mvcutiM' research whi< h has enabled 
long-distance telegraphy to btxjome part of his daily 
life Realism is iKldcxl to the ilemonstration bv the 
fact that a written tclegnvm, handixl in at one end 
of the stand, is delivered as an automatically tyjiixl 
rni'SHiige at the other end after having pnascxl through 
the complete system 

The chemiial industry provides anothei example 
of tho CO opemtioii which may exist bc'iwccn hnns in 
the same industry to their mutual benefit Messrs 
Hopkin arjd Williams and British Dnig Houses Ltd 
have oombinixi their knowledge and exjierienoe to 
further tho pnxiuction of ehemicnl rcvigents of an 
exceptionally high standard of purity, aud these re¬ 
agents are being exhibited by the hrms The very 
largo field eovertxl by the activities of Imperial 
Chemical Industries Ltd is well illustrateil by the 
fact that this firm has thought it worth while to 
devote a largo portion of its sjiace at tho Fair, not to 
the display of its prcxliicts, but to a presentation of 
its sales machinery' By moans of interesting maps, 
tho way in which chemical prcxlucts enter mto almost 
every phase of mdustry throughout Gr^at Britain is 
clearly diTnonstmtcxl Tho some firm is making a 
special point of tho hydrocyanic acid mothiKl of 
fumigation, especially for tho cleansing of vormin- 
mfosted houses Great success is claimixl for this 
method of fumigation, and specimens of tho fumigant 
and of its prosjiective victims are shown The same 
fumigant has a variety of other and more pleasant 
uses, the removal of fruit-damagmg insect pests 
from orange groves being specially emphasised ns 
being of interest to overseas visitors 

Of the other industries reprewontod at tlio Fair at 
Olympia, no section is more attraotivo, and certainly 
none more colourful, than that of the glass and 
pottery trades A more perfect blending of utility 
and beauty can scarcely be imagined It is perhaps 
fitting that the products of possibly the most ancient 
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craft roprosoiitixl at the Fair should apjiear so near 
to jierfection The beauty of the exhibits is enlianced 
by tho oxcoUent Iightmg, and the stands furnish an 
example of the use of modern lighting effects to 
improve tho display of goods Quite near to tho 
glass and pottery si-ction, on the floor above, is a 
large area devoted to plastu^s, and it is not unm- 
tcrostmg to compare tho products of this very 
modern mdustry with those of the very ancient one 
montionoil above The inereasmg use which is being 
mode ot plastic materials is rcflcctctl in the very 
large increase of sjiaec occupitxl by the plastic grouj) 
In this industry tho gap between laboratory expori- 
inerit and workshop practice has been most effect¬ 
ively and rapidly bridged 

Tlie fact that in London alone more then fifteen 
limidnxl firms are exhibiting almost every variety of 
manufactured artieles makes it obv loiisly irnjiossible 
in a limited space adixpiately to describe such a 
Fair In addition to these firms, one hundred and 
thirtv’- four inventors are displaying for the first time 
to the purchasing puhlii- the results of their ingenuity, 
whii h range from rubber contrivances foi tho pre¬ 
vention of housemaid’s knix' to ii mix-liamcal device 
for ‘br<Mvking-m’ new pijies 

At the White' City cverv jiliasc' of textile manu¬ 
facture IS repri'sentcxl , whilst the fnrmtiire section 
at the same jilaee piesi-nts a wide field of inteiest to 
those concc'mcxl with the evolution and modern 
developments of furniture The Fair remains open 
until March 1 The I'lngmc’ermg and Hardware 
Section opens m Birmingham on May 20 


University and Educauonal Intelligence 

Cambkidcik —^At tho Congregation of the Regent 
House a grace will be siibrnittixl appointing Prof 
G H F Niittall, Magdalene College, emeritus pro 
fossor of biology. Prof E D Adnan, Trinity College, 
Prof R C i'lmnett, Gonville and Cams College, 
Balfour professor of gonetii s and Mr C Forster 
Coopi'r, Trinity Hall, Umversitv reader in vertebrate 
zoology', delegates from the University to tho ter¬ 
centenary of the National MiiHciiin of Natural History 
m Palis next June 

At Nownham College the Henry Sidgwick Me¬ 
morial Lecture will bo dehvenxl on March 9 m the 
College Hall at 5 p m by Sir John Russell, director 
of the Rothiunstixl Exjierimental Station The 
subject of tho lecture is “The Impact of Seienco on 
the National Life” 

Thk thirtexmth Unity History School will be held in 
Rome on April 15-22 Tho subjix't of the meeting 
will bo “Science m the Modern World” On April 15, 
tho inaugural lecture entitled “Science and Philo¬ 
sophy” will bo delivered by' Prof F Enriques, 
president of the School of the History of Science, 
University of Rome Other lectures will be dolivereil 
by Mr F S Marvin, director of tlie Unity History 
Schools, Prof H Dingle, Dr W. A Parr, Prof E 
Rodl. Dr C H Desoh, Prof C Formichi, Dr G 
Sarton, and M Lhontier Several discussions have 
also been arranged Further information can be 
obtamed from Mrs K E limes, 20 High Oaks Road, 
Welwyn Garden City, Herts 

VoCATioNAii guidance service finds a valuable 
auxiliary in the Journal of Careert (monthly, 1« ) 
The December issue contams “The Prospect in 
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Surgery” by Sir Holburt Waring, a tiuquel to an 
article m the preceding month by Sir Humphry 
Rolleeton on general m^ical practice and the main 
branohos of epecialisation. Sir Holburt gives ex¬ 
pression to a view which, ho says, will be considered 
in many quarters as revolutionary, namely, that the 
methodis which are beginnmg to bo practiaoii in 
industry—selection on account of special aptitude, 
inoiitahty and physical characteristics, might well bo 
applied in surgery and also m the various brani lies of 
rnedicme. Considerable space is devoted to civil 
aviation m addition to the first of a senes of artii los 
on the opportunities of now careers which the de- 
lelopment of flymg will offer, there is a summary 
of on address by Prof Sutton Pippard to the JRoyal 
Aoronautioal Society on the tmuiing of an aero¬ 
nautical engineer Veterinary surgery as a profession 
for women is discussed by Beatrice Ijock, this being 
the second of a senes of articles on “Women m tlio 
Professions” Another useful senes deals with the 
prospect for public school and secondary schoolboys 
in the iron and steel industry, the article m the 
December issue being on technical and commi'rcial 
posts. Lieut -Col Levey, managing director of the 
West African Iiifonnation Bureau, writes on the 
prospects for British commerce in West Africa The 
Journal has not failed to direct attention to the 
I'omplamt, voiced in the presidential wldress to the 
Association of Special Libraries and Information 
Bureaux by Sir Richard Gregory, of the inailequacy 
of the arrangements made for the treatment of 
soiontifio news in dady and weekly newspajiers 
New fields of work should be opened up for science 
grailuates with journalistic ability. 


Science News a Century Ago 

Telford and the Institution of Civil Engineers 

At a special meeting of the oounod of tho Institu¬ 
tion of Civd Engmeers hold on February 23, 1836, 
the following extract from the will of Telford was 
read . “To the president for tho tune being of the 
Civil Ehiginoer Institution in trust, the mterest to 
bo expended in annual premiums under the direction 
of the CJouncil, 2,000£ ” 

“All my scientific books, book oases, prints and 
such drawuigs, as my executors shall consider suit- 
♦ible, are to bis delivered to the Civil Engineer Institu¬ 
tion for its use and benefit, on condition, that all 
those artioles, as well as the books, prints and draw¬ 
ings, shall, m case of the said Institution being dis- 
contmued, be delivered to tho Royal Society, 
Edmburgh, for its use.” 

The oounod resolved that the premiumH should be 
both of an honorary and pecuniary nature, and that 
the honorary premiumg should consist of gold, silver 
and bronze medals, and that in tho distribution of 
premiums no distmotion should be made between 
natives and foreigners. 

The Zoological Society 

Op February 24, 1836, Owen read a paper to the 
Zoological Society entitle “Description of a Micro- 
Mopio Entozoon infeetmg the Musolee of the Human 
®®dy’*. He said that upwards of fifteen different 
kinds of internal parasites were already known to 
uifeet the human body, but none had been found 
of so minute a site, or existing m such astonishmg 


numbers, as tho spoi-ics ho described Tho must h 
of bodies dissected at St Bartholomew’s Hospiti 
had boon more than once noticed by Mr WormaK 
tho demonstrator of anatomy, to bo besot wit 
mimito white specks , and this appearance hav ii 
again boon remarked in tho body of an Italian, age 
forty-fiv'o years, by Mr Paget, a student at tl 
hospital, who suspocted it to be producoil by iiunu' 
Entozoa, the suspicion was found to bo eorroit, ai 
Owon hiwl boon fiirnishoil with portions of tl 
miisclim for exaimnution An iw count of his obsorvi 
turns was published in the Pliihstyphical Magatu 
of Juno 1836 

University of London 

Tho annual general mooting of tlie proprietors 
tho University of fjondori was held on February 2 
1836 Tho report oxjiresseil satisfaction at tho pro 
poets of tho institution, and stated that tho numb 
of students m the Fin-iilty of tho Arts and La 
during the yoai had increosixl from 122 to 137, tl 
number of students in Medicine from 347 to 37 
The number of pupils m tho junior school hr 
incroaseil from 284 to 303 Tho total raceqits fi 
1833 hod been £9,890 .3* <W mid for 1834 £9,O'; 
16s M 

The Natural History of Wasps 

A jiaper on tho natural lustoij of wasps was res 
on Febniary 27, 1835, by tho Rev E T Bigge, i 
Morton Collego, to tho Ashmoloan Society of Oxfon 
The object of the pajier, said tho author, was ( 
correct the mistakes into which several writers ho 
fallen, and to state the results of his own obsorvatic 
on two sjieciea, Vespa vulgaris and Vespa Britannic^ 
The former, ho said, was common in all parts of tl 
kmgdom , the latter, though occasionally met wit 
in the southern counties of England, was abundant i 
the northern districts, and in Scotland, as well as i 
the northern parts of Europe Having directc 
attention to the points of difference m tho two specie 
the author went on to state some interesting foci 
relating to both species Societies of wasps, as t 
bees, consist of throe different classes of mhabitanti 
males, females and neuters Tho neuters, or inr 
perfectly dovelopoil females, arc tho common wasp 
which infest our houses and gardens, and form tfi 
majority of tho colony The author hod never sec 
a nest of either species in which he hail not observet 
after 9 o’clock, m the summer months, a sentiin 
watching the entrance to the nest A ground ncs 
has two apertures, one for entry and one for exii 
It 18 curious that if one stopis up a wasps’ nest, th 
rotummg wasps will not sting the aggressor, whil 
those which oscajjo from the inside will attack hii 
instantly 

Weather m the United Sutes 

In the Mechanics' Magazine of February 28, 1837 
it was staked that : ‘"The wmtor in America ha 
been one of almost unprecedented seventy, I 
jMuary the thermomotw sunk at Now York t 
6® below zero—at Baltimore to 10®—at Washingto 
to 16“—at Albany to 32“-—at Montreal to 36“ ani 
at Now Lebanon in Columbia county to below 40' 
the mercury m the bulb hemg ‘congealed and fo 
some time immovable’. The harbours of Portland 
Newburyport, Boston, New Bedford, New Haven 
Philadelphia and Baltimore have all been frozoi 
over ; some of them hard enough to bear carnages ' 
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Soaeties and Academies 

London 

Royal Society, Fobrimry 14 G. Babhy, J W Cook, 
GAD Hasijcwood, C L Hkwktt, I Hikokr and 
E T, Kbnnaway The production of cancer by 
pure hydrocarbons (3) Tests for cancer-producinn 
activity on the skin of mice tiave been carried out 
with a number of pure compounds of known molecular 
structure, moat of which have boon polycyi lie 
aromatic hydrocarbons In all, some 140 difforont 
compounds have now been tested Of those, 60 aro 
related to 1 2-benAanthi'aoene and 26 of thorn have 
given positive results 1 2-beiizanthracone itself has 
very little carcinogenic activity, hut such activity 
IS sh )wn by derivatnoa m which substituents 
(saturated alkyl groups or additional rings) are 
attached to positions 6 or 0, or both The most active 
so far encountered is inothylcholanthreno, a hyilro 
carbon which was obtamod by simple chemical moans 
from the deoxycholic acid of bile In this way a 
tlirect relationship has been established between the 
caroinogonio compounds and some normal con 
stituents of the body Of 71 compounds not related 
to 1 2 bonzauthraceiie, 65 have given completely 

negative results Of the 6 compounds which gave 
positive results, orilv 3 4-heiizphenanthrone alid 

considerable activity The remaining 5 compounds 
gave only 10 tumours (2 epitheliomas and 8 papillo 
mas) in 360 mice By way of contrast the 26 carcino¬ 
genic compounds related to 1 2-benzanthnwene gave 
437 tiunours (335 epitheliomas and 102 papillomas) 
in 1,220 mice C H Waddington, J Needham, 
W W Nowinski and R Lemberg Studies on the 
nature of the amphibian organisation centre (1) 
Chemical properties of the evocator An evocator, 
that IS, a substance capable of causuig the ectoderm 
of the amphibian gastrula {TrUon spp , axolotl) to 
differentiate into neural tissue, has been obtameil 
m ether extracts of whole newt bodies and of 
mammalian liver The active substance is present 
m the unsapontfiable fraction, and in the (lart of that 
fraction procipitablo with digitonm It comes out 
with the cholesterol if the unsaponifiable fraction is 
allowed to crystallise from alcohol in the cold, and 
18 probably of a sterol-Iike nature An active ether 
soluble substance, which is also procipitablo with 
digitonin, has been isolated from crude preparations 
of glycogen The whole of the evocating activity 
of glycogen may bo due to the admixture of this 
substance C H Waddington and D M Need¬ 
ham Studios on the nature of the amphibian 
organisation centre (2) Induction by synthetic 
sterol-hke substances Certain synthetic hydro¬ 
carbons have boon implanted into yoiipg amphibian 
gastruliB Inductions of neural tissue have been 
jierfonned by 1 9-dimethylphenanthrone, 9.10- 
dihydroxy-9 10-di n-biityl-9 : 10-dihydro 1.2.6: 6- 
dibenzanthraoene, and 1.2 6.6-dibonzanthraoono 
The first two of those are oestrogenic and the thml 
carcinogenic. There is therefore probably a group 
of evocating substances which overlaps with the 
group of oestrogenic and caremogemo substances 
This provides the first satisfactory evidence that 
more than one substance is capable of evocating, 
and suggests that the naturally occiimng evocator 
IS a sterol like substance 

Edinburgh 

Royal Soaety, February 4 W L Braoo The 
new crystallography (Bruce-Preller Lecture) The 


mapping of atomic arrangement by X-ray analysis 
first applied only to crystallme sohds but more 
recently extended to glasses, liquids and gases, 
has now been pursii^ for more than twenty 
years A review of the influence which this new 
knowledge has hod in many branches of science is 
impressive Some idea of this influence can bo 
gamed by takmg examples in inorganic chemistry, 
organic chemistry, mmeralogy, metallurgy and bio¬ 
chemistry Though such isolated examples are only 
random soiindmgs over a wide area, they serve to 
give an impros-sion of the precision, simplicity and 
novelty of outlook which a knowleilgo of the actual 
atomic arrangement introduces They also indicate 
the fasemating lines of research which aro opening 
out aheail 

Paris 

Academy of Sciences, January 7(0/2,200, 101-176) 
Emile Borbl An elementary demonstration of 
formulm on the distribution of prime numbers V 
Romanovsky a formula of A R Cratliorne relatmg 
to moments Ai.exandre Weinstein The stabihtv 
of platos with faxed edges Pierre MAssk A partial 
differential equation of the theory of intumescence 
(iitRARD Pktiait Tlie wave equation in a relative 
movement Nicolas Kryloff and Nicolas 
Boooliuboff Study of the case of resonance in 
problems of non-linear mechanics L^on Cap 
DBOUMMB The use of a buffer accumulator for 
stabilising the current supply of an incandescent 
filament The aecuniiilator is placed m parallel with 
the (ilament on the mam circuit • its automatic 
regulation is shown to bo at least as good as any 
other automatio regulators m use and has the 
advantage of simplicity NAda Marinesco An 
ultra micrometer with stabihsed valve Constantin 
Salceanu and Dumitru Ghborghiu The magnetic 
susceptibility of organic liquids Applications to the 
law of additivity Using an improved method of 
measuring, giving an accuracy of the order of 1 per 
oont, the authors cannot confirm divergencies found 
by other workers from the additivity law Mario 
F teOGiANT • The influence of electrolytes on the 
formation and stability of the metallic colloids 
obtained by ultra sonic waves In the preparation of 
oolloidal mercury by means of ultra-some waves, the 
velocity of fonnation, the stability and diameter of 
the particles aio all susoeptible to a very slight 
chemical modifloation of the dispersmg phase The 
effect of traces of albummoids (less than O-l ps» 
oont) 18 very marked m this respect Jean CouRNdr 
and Georges Merer • The cementation of copper 
by aluminium AndhA Girard and Georges 
Chaudron The oonstitution of rust Experiments 
on the cause of production of the magnetic oxide 
of iron by metallic iron in the presence of rust 
Henri GdiIkin The reduction of the arsenates of 
the alkaline earths by carbon Barium arsenate A 
detailed study of the proilucts given by a mixture of 
barium arsenate and carbon heated m a vacuum at 
temperatures between 600“ C. and 1,200“ C Pierre 
Dubois and Edouard Renckbr . The dilatometru 
study of the dehydration and thermal decomposition 
of some manganese compounds. ANDit4 Morbtte 
The reduction of the vanadium oxides by carbon 
monoxide and by carbon Xavtbh Thiessb • The 
preparation and properties of soilium ferrate (hypo- 
femte). A solution of ferrous sulphate dropp^ into 
a boilmg concentrated caustic soda solution gives a 
green solution of hypofemte oontaming up to 20 gm. 
of Fe(OH), per litre. The solid salt is precipitated on 
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cooling. The alkaline solution does not appear to be 
Sxidised by air. Jean Amiel The preparation and 
properties of some cupntetrachlondea and ciijiri- 
tetrabromides Joseph Bihohucr Researches on 
the dioyanimides Sodium amide and cyanogen 
bromide react, under conditions specified, givmg 
a good yield of sodium dioyanimide Makcei, 
Mathibu . The structure of the dimtrocolhilosos 
Results of an X-ray study Makckl Roubaui.t . 
The origm of the crjstttllme schists of Kab>lie do 
(’olio (Department of (’onstantme. Algeria) Mu-e 
J Roess : Study of the elasticity of roiks by the 
motliod of restitution The application of photo- 
^'raphy to the fulling ball method of measuring 
elasticitj. Bonia C'houbekt • The ancient strata ot 
Uabon. France Ehrmann and Jacques FtANnKiN : 
Concerning the large lAipidooyi lines of the F.oi>one 
of Reni-Afeur (south of Tahor, Departemont of 
(hnstantine) Paul Fallot and (Jonzaouk Dubar 
The presence of Lias containing Rhynchoncllina m 
the Spanish Rif Albert F dk Lapparent The 
niunmulitic transgression m the Provence Alps 
Daniel Sohnkeoans The discovery of strata with 
Cardita Beaumonti at (labon (Krenth Eipiatoria] 
Africa) Jacques de Lappahknt The structure of 
the mountains and the toctonio position of tho baux¬ 
ites on tho slopes of Parnassus (Greece) Adolphe 
I.BPAPK Tho ongm of the helium of natural gases 
The relation lietween the nohnoss in helium and ol 
litluum in certain saline hydro-mineral springs 
^Rm pb Martonne and Mme Fayol A formula 
tor the aridity index Joseph Blayac and Mlle 
Marie C’uaubbt Paheontological discovery m the 
Llandeilo sub-stage of the Ordovician of the 
Montagno-Noiro Pierre Dopter and Mlle 
Ti^RftsE Fremont The absorjition of nitric nitrogen 
and of aimnoniaoal nitrogen by the higlier plants 
, Paio and Marcel Philippe A pigment 

elaborated by the diphtheria booiltus Some pig¬ 
ment is absorbed from tho culture broth by collodion, 
hut the toxicity of the culture is not rclucod 
Alexandre Bbsredka and Ludwio Gross The 
Importance of the pomt of inoculation m the evolu¬ 
tion of tho Ehrlich sarcoma 


Leningrad 

of Saences (C'.R , 4, No 3) A Svetlov 
and V Sthooanov . Solution of a magnetio problem 
jP two dimensions A Arsbnjbva : Photo eltwtnc 
ransm^ion m crystals of silver chloride. O Kbut 
Linear problems of the theory of Brownian 
mov^ent (3) A Levashov : A contribution to 
be theory of gravitation. V. Fesenkov and E 
IA8KOV8KAJA : Brightness of the day-time sky and 
c scattering of light in the atmosphere A 
a^ndin, J Eidus and N, Zaloqin : Formation 
outademe and aoetvleno from ethylene by the 
bigh-frequenoy discharge V Sadikov and V 

- EN8HIKOVA. Action of the animal protoolylio 
bzym^ on the vegetable proteins The proteins 

a^ls are not affected by pepsin and pancroatin 
New fixing solutions revealmg tho 
pP^oology of chromosomes. E. Hasratian • 
irradiation and concentration of pro- 
m tho cortex of tho cerebral hemispheres 
^VAStLJHV : Vernalisation of wmter varieties and 
tho f The process of vernalisation lowers 

- , resistance of winter varieties. V Karasik 

BtOHATciHOV : Relation between tho chemical 
wire and tho biologioal activity of the dihydroxido 


319 


of methylphenarsazme and ol its dt'IlvatlV(^s G 
Flerov . Some geographical and historical variations 
in the Eurasian Ungulates J Xoiiaxel Determina¬ 
tion of the regeneration of extreinitios m axolotl (1) 
O ZviAGiNZEV A now rmnoral i-ontamiiig metals 
of tho platinum group B I.iciiakev The problem 
of tho age of tho Safet-Daroii chalk in Darvos 

(OB, 4, No 4) I, V’lNooHADDV .Some theo¬ 
rems of the analytical theorj of numbers N 
Kosuuakov a general summation formula 
and its applications L. Keldysh Measur¬ 
able functions B A Alexandrov ■ Quantum 
conditions and tho Sohrodmger eiiuatioii 1 Kur- 
ohatov Artifacial radioactiv ity and Laudij’s s( heme 
N Zelinskli, B Miohailov and G Arbuzov 
Thermal dissociation of the carbohydrates of the 
cycloboxane senes J Rvss and R Uuickaja 
Dissociation of magnosiiiin cliromate \' Sadikov, 
V Rozanova and G Novoselova Autoclave 
splitting of blood albumin by means of a 3 per cent 
potassium carbonate solution (I Levitskij Fixa¬ 
tion changes of tho chromosome bisly. S Krajbvov 
Trisoniics an<l hoti'roclironiosomcs m ti'cortonrra 
nervosa, Trevir N .Sjiaptro and R .Sbrehbovskaja 
Relative mutability of t)io .Y- and tho second 
chromosomes of Drosophila ineUinogaster The muta 
tion frequencies of the X- and the socoiiil cliromo 
somes are proportional to tho lengths of tho genetic¬ 
ally active parts of lliose chromosomes R Berg 
Relative mutation froipiencK's on Drosophila chromo¬ 
somes O Tchernova a new, widely distributed 
genus of inay-flics from t)ie northern regions of the 
U iS ,S R J ScKAXEL Detonninalum of legenora- 
tion in tho oxironiilies of axolotl (2) Transplantation 
of regeneration stages 


Vienna 

Academy of Sciences, December 6 Herbert Haber- 
LANDT and Karl Przibram A labile coloration of 
fluorite A number of specimens (il greenisli or bluish 
fluonto develop, either ui the natural state or after 
irradiation with radium, a violet colour when ex¬ 
posed to ultra-violet light at the tom)X'rature of 
liquid air This coloration, winch soon fades when 
tho mineral resumes tho ordinary Icmiioraturo, is 
probably related to the excitation of Lonard’s short¬ 
lived centres. Richard Gbossmann Measurement 
of strong polonium preparations by loimsation m pure 
nitrogen By ionisation of nitrogen of such high 
purity that tho negative earners are free electrons, 
tho activity of polonium preparations showing 
ionisation currents up to 42,000 olci trostatic units 
may bo measured Karl STBUUBrKKB Lie’s repre 
sontations of tho line elements of tho plane on pomts 
of space Arthur Waoner Critical remarks on 
tho daily i-ourse of cosmic ultra radiation from 
records taken on the Hafolekar (2,300 m ), Observa¬ 
tions mode from September 1931 until December 
1933 are analysed and discussed, \ariou8 sources of 
error being inmcated Rudolk Wagner Methodic.il 
sjieoiflcation of xiontaineric pro-floration 

December 13 Elisabeth Matzvkr Atomic 
dismtegration by neutrons. The elements carbon, 
aluminium, sulphur, iron, cobalt, nickel, copper, 
zmo, gallium, molybdenum, silver, cadmium, tin, 
platmum and lead have been investigated, os regards 
atom disintegration by' beryllium neutrons excited 
by polonium, by two different methods, winch give 
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concordant results The greatest effects wore found 
With carbon and nickel, and the smallest with lead 
and tin. Hbrbebt Habehlantit Investigations on 
the luminescence of fluorites and other mmorals. 
Various new fluorites showing a natural red resiio- 
photofliioreseonce are recorded, two of them showing 
tho presence of radioactive mchisions In certain 
fluorites with a yellowish-white photofluorescenee, 
the active impurities are bitummous in cliaractor 
Josef Schintcmeistke and Georo Stetter In¬ 
vestigation of the disintegration of the light elements 
with the double-tube electrometer. All the light 
elements as far as rhlorine have been examined 
The fall in the disintegration is approximately 
exponential from tho maximum for nitrogen, with a 
periodic function superunposed, the values for the 
odd elements bemg always greater than those for 
the even ones A SkRabai. Reaction cycles Re¬ 
action cycles are based on a reuw tion sohemo which 
may be docomfwsed into two or more separate 
sohemos with the same total reaction These reactions 
occur far more frequently in cliemical kinetics than 
18 generally supposed, anti include all reactions which 
proceetl along two or more paths Otto Ampferkr 
Tectonic studies in the Rhine valley. 


Forthcoming Events 

[Meeltngt marked unik an aatertek are open to the ptMte ] 
Sunday, February 24 

British Museum (Natural Histort), at 3 and 4 30.— 
M A Phillips “Fossil Mammals” * 

Monday, February 26 

British Museum (Natural History), at 1130—O. 
Seccombo Hett. "Bata” • 

Royal Geoorapkical Societt.', at 6 30 —Sir Nonnan 
Watson “In the Coast Range of British Columbia”. 
(Film ) 

Royal Society of Arts, at 8 —D R. Wilson “Factory 
Accidents”. (Shaw Lecture Succeeding lectures on 
March 4 and 11.) 

Tuesday, February 26 

Univbbsitv Collboe, London, at 5 30 —Prof J R 
Mathews • “The Northern Element in the British 
Flora” (succeeding lectures on Febniory 27 and 28) * 

Royal Society or Arts, at 4 30 - -L A Jordan “Empire 
Production of Tung Oil” 

Wednesday, February 27 

University Colleob, London, at 5 30 —I C GrCndahl • 
“Norwegian Students' Life m tho Nineteenth Century” 
(succeeding lecture on March 6) ♦ ' 

Thursday, February 28 

Bedford Colleob for Women, at 8.15—Dr. R A. 
Sampson “Astronomical Time”.* 

The Chbmical Socikty, at 8—(at the Royal Institution. 
Albemarle Street, W 1) —Dr. A S. Russell. The 
Madame Curie Memorial Lecture * 

Fnday, March 1 

Geolooists' Association, at 7 30 —(at University College, 
Gower Street, W C 1) —Annual General Meeting 
Sir Albert E Kiteon “Outlines of the Geology of 
the Gold Coast, British West Africa” 

Royal Institution, at 0 —A Bryant “Samuel Pepys i 
known and unknown” 


Offiaal Pubheations Received 

GxsAT Biirrmi and Irblako 

The Institute of British aeognphers Publications Nos 1 and Z 
TiansBctloDS , and The Pastoral Industries of New Zealand, by B 
OgUvie Bncliaiuui Pp xv-(-99 (London Ocorge Philip and Bon, 
Ltd , Liverpool Philip, Son and Nephew, Ltd ) 7s M 

The Reglstrar-aoneral’s BUtlstlcal flevlew of E-- 

for " - ' • « • - ■" ■ 


The Re^trar-Ouncrars BUtlstlcal 
- “-I Year 19SS (New Annual 
Pji^W+lS0_ (London _ JH 1 


.... ... England and Walo 
.... No IS \ Tables. Part 2 
BUtloncry OHlce ) 2< net 

Reports aii( 


_ _S (A 160) Abstrart-^'onstltutlu.. __ 

nesium Rich Allays of Magnesium and Mckel By J 1. Haughton 
and K J M Payne I’p 2 (London H M Btatlonery OIBoe) 
U net 

The Unlvorsltv of Isindon Animal Welfare Soclet) Eighth Annual 
Report. 1st July 193,') to JOth BepUmber I9.)4 Pp 16 (Loudon ) 
fklentlllo Horticulture (formerly the H E A Year Book) Vol J 
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Problems of Htiman Nutrition 

O F the two factors wluoh together mould 
the individual, heredity and environment, 
modern knowledge is attnbuting more and more 
importance to the latter ; m fact, as Sir Frederick 
Gowland Hopkins jKiinted out in his Sir Henry 
'rrueman Wood Memorial Lecture delivered before 
the Royal Society of Arts on February 6, although 
inheritance must set definite hmits to the possi¬ 
bilities before each individual, environmental 
influences can decide wliother, within those limits, 
the highest level possible is reached, or only a 
level which may be much lower than tins. Among 
all the demands which the body makes on its 
environment, that for its food is of outstanduig 
importance, and it is to-day liecommg recogmsed 
that right nutrition, especially in early life, may 
profoundly afloct the wcll-bcuig and social value 
of the individual Knowledge obtained by 
scientific inquiry is beginning to take the place of 
instinct and appetite aided by very slowly growing 
transmitted experionoo There is still to be 
combatted the idea that the race, havmg 
survived through the ages without ^oh know¬ 
ledge, can continue to thrive without making 
any practical use of it but mere survival of 
a race is no proof that the majority of its 
members have over lived in optimal conditions, 
or have ever displayed to the full their mnate 
capacities 

Bnefly, the essential constituents of a diet are 
proteirth of good biological value, fats, carbo¬ 
hydrates, minerals anil vitamms The energy 
value should be not less than 3,000 caloncs per 
dtem for the average man -probably it would be 
better to take the higher figure of 3,400 calories 
as suggested by the Committee of the British 
Meilical Association The value of a protein 
depends on how far its constituent amino-aoids 
resemble those of the body in nature and grouping, 
so that animal protoms are of higher biological 
value than vegetable Although fats and carbo¬ 
hydrates are interohangeablo as sources of energy, 
yet both are neoessary m the diet. Fats cannot 
be properly utilised m the absence of cArbo- 
hydrates, and it is now known that oertam fatty 
aoids are as essential constituents of a diet as 
some of the amino-acids The relationship of the 
mineral elements and the vitamins to diflferont 
diseases is now well known. To sum up, scientific 
research during the last two decades has shown 
that nearly forty individual substances must be 
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present in a food supply to make it completely 
adequate 

It 18 not always realised how easily a diet, 
generally considered satisfactory, can be improved, 
or how easily experimental alterations m a food 
supply, earned out without complete knowledge 
of what constitutes a proper diet, may spell 
disaster Corry Mann investigated the efTcct of 
adding 1} oz of butter or one pint of milk daily 
to the ordinary diet of boys in an institution 
The average weight and height mcreases for the 
three groups, on diet alone, diet plus butter and 
diet plus milk, wore, m one year, 3'85 lb and 
1 84 in , 6-3 lb and 2 22 in , and 7 lb. and 2-63 m , 
respectively Again, Clmst’s Hospital School, by 
utihsmg the results of the modem science of 
nutntion, has been able, dunng the past twenty 
years, to increase the height and weight of the 
boys until they are now several mches taller and 
several pounds heavier than boys of similar age 
who have not hod the benefit of a sound diet 
During the War, when food was short and of poor 
quality, and substitutes hod to be used, the 
Christ's Hospital records show that liability to 
bone injuries and fractures rose rapidly and did 
not dimmish imtil 1922 {Planning, No 44, Feb 12, 
1935) On the other hand, a short time ago, 
the island of Nauru m the Pacific suffered from 
a most alarming outbreak of beriberi, especially 
infantile benben the officials m charge of the 
island had first of all encouraged the consumption 
of milled cereals, and then forbidden the consump¬ 
tion of the intoxicating national dnnk—‘toddy’— 
made from fermented sweet swathe of the coco-nut 
Thus the diet was deficient in vitamin Bi It is 
dangerous for authonty, with modequate know¬ 
ledge of problems of nutrition, to control food 
pohey. 

What then is a proper diet ? Much of the teach- 
mg of modem research may be summed up in 
statements so simple that elaborate scientific 
efforts may, to some mmds, seem fo have been 
superfluous. To convey the essentials of to-day’s 
scientific teaching, it is only necessary to insist 
that fresh green vegetables and fruits are not 
luxuries but necessities, and that cereal foodstuffs, 
and especially cereals artificially fractionated, 
must not so dommate a diet as to exclude an 
adequate supply of fresh animal products—^if not 
of flesh, then of the products of the dairy In 
this connexion it may be pomted out that a 
review of the volummous hterature mdioates that 
pasteurisation of milk, when properly carried out 


—an important reservation—affects its nutritional 
value to no more than a negligible degree. Never¬ 
theless, it 18 a sound pohey to encourage the 
practice of givmg extra sources of vitamins A, C 
and D 

Why is the apphcation of these discoveries only 
slowly takuig place 1 The issue of Planning 
referred to above points out that, apart from the 
inherent difficulty of ohangmg ingramed habits of 
thought and living, there is no general agreement 
on standards of nutntion and so on what con¬ 
stitutes malnutrition There is an urgent need for 
a tmstworthy standard, based upon objective 
tests capable of universal and uniform applica¬ 
tion, so as to yield comparable results m different 
places and pt'nods 

Education of the public in the facts of nutrition 
as disclosed by modem research is an essential 
Properly presented, public taste will respond to 
our increa.sing knowledge of the factors necessary 
to make a diet completely adequate , in fact, it 
has already responded to a remarkable degree, 
considenng the number of obstacles—confusion, 
inertia, lack of co-ordination and vested interests 
of all sorts—^which stand in the way. Thus, 
compared with the average of 1924-27, our 1932 
per capita consumption of marganne fell by 20 8 
per ct'nt and of flour by 2 per cent (bread remammg 
unchaiigod), while consumption of fruit rose by 
8 2 per cent, of milk by 15 6 per cent, of eggs 
by 32 7 per cent and of butter by 40 3 per cent 
Those changes are not parallel to changes in pnoe . 
consumption of bread has not increased in spite 
of the fall in price, and the consumption of milk 
and eggs has increased considerably faster than 
prices have fallen 

At the same time, it must be emphasised that 
our knowledge is far from complete. We do not 
know the optimum intake of calories for children 
of different ages, or the optimum supply of the 
individual vitamms We do not know what 
beneficial modifications of a dietary may be 
desirable at special periods of life, as at puberty, 
for example, or m the case of a pregnant woman. 
These are merely instances of knowledge yet to 
come. There can be no doubt, however, that a 
general and mteihgent apphcation of existing 
knowledge would lead to betterment in the health 
of the nation ; large and delicate readjustments 
are called for, which will intimately affect social 
habits and will touch directly or indirectly the 
development of many industries and branches of 
distribution. 
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The Carotenoids 

Caroitnotde: ein btochemiMher Berickt nber 

pflanzenliche und ttensche Polyenfarbatoffe Von 
Prof. Dr. L Zechmeister. (Monographien aus 
dem Geeamtgebiet dor Phyaiologie der Pflanzen 
und der Tiere, Band 31 ) Pp xu+338. (Berlin 
Julius Spnnger, 1934.) 29.40 gold marks 
N the last decade, perhaps the most rapid 
progress in any field of organic chemistry has 
been in that of the natural colouring matters. The 
anthooyanms have been mastered by Robinson 
and the porphyrins and chlorophyll by Hans 
Fischer ; but it is the carotenoid pigments which 
have provided the most sensational progress, 
mamly in the hands of Karror and of Kuhn. 

Carotene was discovered by Wackcnroder in the 
root of the carrot m 1831, and lycopene in the 
tomato by MiUardet in 1870, though it did not 
receive this name until 1903, from Schunck 
Before the beginning of this century the carotenoids 
were chiefly studied by botanists and physiologists, 
and though their results wore of considerable 
biological interest, httio information on the 
chemical properties of those substances was 
obtained. Then WiUstattor, at the same time as 
his researches on chlorophyll, mvestigated the 
yellow pigments of the loaf, developing methods 
for their isolation and punfication and ostabbshing 
for the first time their correct formulae. 

It was a tragedy that WiUstattor’s work was 
mtemipted by the outbreak of the War, euid his 
skilled collaborators dispersed to their respective 
oountnes to take up arms against one another. 
The work on chlorophyll and the carotenoids was 
never resumed owmg to the cost of the material 
and of the large amounts of organic solvents 
necessary. WiUstatter had established the empirieal 
formulae of the chief carotenoids; lycopene and 
carotene were shown to be isomeno hydrocarbons 
With forty carbon atoms, and leaf xanthophyll to 
be a dihydroxy carotene He had also guessed 
correctly the type of compounds they are, in 
suggestmg for them, as for phytol, the alooboho 
component of chlorophyll, the isoprene building 
stone found in the terpenes and rubber. 

So the problem of their structure lay until 1927, 
when Prof. Zechmeister showed by catalytic 
hydrogenation that carotene and xanthophyll 
contained eleven ethylenio linki^es and must bo 
bioyolio, while lycopene contained thirteen ethylemo 
hnkages and was an unsatorated ahphatic molecule 
At the same time, Kuhn and Wmterstein had 
synthesued the important series of diphenyl 
polyenes, the colour of which depended on a chain 
of conjugated double bonds. Theoretical qualms 


lews 

about the possibility of a purely aliphatic hydro¬ 
carbon bemg so intensely coloured were at once 
dispelled, and it became clear to several chemists 
that the carotenoids owed their colour also to a 
cham of conjugated double bonds Kuhn and 
Wmterstein apphed those ulcus to the carotenoid 
bixin from annatto, while Karror simultaneously 
applied them to crocetm from saffron The caro¬ 
tenoids, bemg built up of isoprene units, arc polyene 
pigments with methyl side chains, or ‘polyprenos’ 

It had long been observed that a smell of violets 
18 produced when carotene autoxidisos, and Karror 
and Helfonstein brilliantly seized on this clue and 
proved the odour was due to (3-ionone lonono 
rmgs were shown to be the cyclic structures present 
in carotene, and on the basis of oxidation experi¬ 
ments the correct formulic for carotene and 
lycopene were suggested exactly one hundred years 
after the piibhcation of the discovery of cAroteno 

A feature of those formulas is their symmetry 
about the middle of the molecule, one half being 
the mirror image of the other this was originally 
suggested by analogy with the triterpone squalene 
occurring m fish hvors, which was synthesised by 
Karrer and Helfenstom after they had reinter¬ 
preted the structural evidence provided by 
Hedbron, but is now proved absolutely by direct 
expenmontal evidence, due chiefly to Kuhn. 

This symmetrical structure of the C40 caro¬ 
tenoids has suggested to many a relation to 
phytol, which was synthesised by F G Fischer 
in 1929, two molecules of which joimng together 
form the essential skeleton of the carotenoids 
The evidence from plant physiological sources on 
the relation between the carotenoids and chloro¬ 
phyll 18 contradictory, and remains to bo satis- 
factonly interpreted. Phytol is always found in 
chlorophyll and is never known to be replaced by 
any other alcohol On the other hand, carotenoids 
develop in bacteria wluch contain no chlorophyll 
It 18 to be hoped this problem will lie attacked agam. 

Investigation of plants has brought to light 
three isomeric carotenes and a senes of hydroxy 
carotenes or xanthophylls with one, two, three, 
four or six hydroxyl groups , the last is the 
fucoxanthm of brown algis, and it is likely that 
new carotenoids remam to bo discovered m the alg® 
In the petals of a flowenng plant as many as five 
different carotenoid pigments may exist together, 
and it is obvious that they are formed one from 
the other, though so far this has not been imitated 
in the laWatory. A particularly interesting but 
little understood relationship is that of carotene to 
lycopene; it has been shown, for example, that toma¬ 
toes ripened above 30° C. do not produce lycopene. 
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Besides the G,o oarotenoids of general distribu¬ 
tion, there exist in plants rarer oarotenoids with 
a smaller carbon skeleton, the asoertained struc¬ 
ture of which proves without doubt that they are 
denved by oxidative cleavage of the Ci, oaro¬ 
tenoids In safiiron, not only is the pigment 
croom known, but also Kuhn and Winterstein were 
able to isolate the other fragment of the original 
carotene molecule as the gluoosidic bitter prmciple 
picro-crocin, an extremely elegant demonstration 
of the course of biosynthesis 

The identification by von Euler and Karrer of 
carotene os provitamin A, being converted and 
accumulated in the animal as tho almost colourless 
vitamin A, is a familiar story which need not be 
repeated here It is the most important result of 
the study of the oarotenoids To chemists the 
interest is the hmitation of the activity to caro¬ 
tenoids in which the p-ionono ring is unsub- 
stituted and its failure in derivatives hke tho 
xanthophylls, the physiological importance of 
which IS not yet ostabhshed A fascinating pro¬ 
blem IS the source of vitamin A in fish hvers, and 
the discovery of tho point in tho complioated food 
cycle on which fish depend at which carotenoid 
is transformed into vitamin. 

To-day the nation is begmning to demand 
quahty in its milk and butter supplies, it is 
found that the carotene content of butter runs 
parallel to its vitamin A content, thus serving as 
an indicator of quahty Wmter butter contains 
much less vitamin than summer butter, and so the 
practice of artificially colounng butter to appeal 
to the consumer’s eye conceals its poor quahty. 
The irony of tho practice is evident when it is 
realised that the substances annatto and safiron 
used for artificial colouring are themselves caro¬ 
tenoid pigments, but neither of them possesses 
vitamin A activity I 

Some of tho plant oarotenoids are absorbed by 
animals and deposited or excreted unchanged, 
like carotene in tho corpus lutoum of the cow and 
xanthophyll m the yolk of eggs ; on the other 
hand, they may be considerably modified; 
many animal oarotenoids require study, as a 
reference to Palmer’s monograph,(1022) reveals. 
An example is the Cm carotenoid which is the 
red pigment of the lobster, before cooking, the 
lobster has a blue colour due to an absorption 
complex of this pigment with protein, which dis¬ 
sociates on boihng to give the familiar red. A 
similar carotenoid-protein complex has been re¬ 
lated to the visual purple of the eye aocordmg to 
a Natubx correspondent. 

Not the least useful outcome of the activity in 
carotenoid ohemistry is the developments in con¬ 
temporary chemical technique to which it has 
led. Microcombustion analyais made carotenoid 


chemistry jiossiblo, hut its prosecution has led to 
tho development of microhydrogenation, a method 
for determination of methyl side chains, and to 
the rediscovery and popularisation of a new 
method of punfioation of ohemioal substances, 
‘chromatographic adsorption’. 

Prof Zechmeister’s monograph is the first to 
record the ohemioal knowledge of the carotenoids. 
It gives an excellent and detailed account of the 
individual carotenoids, the methods of establishing 
their structure, their distribution and detormma- 
tion m plants and animals, their relation to 
vitamin A, and it discusses their formation m the 
plant and their physiological rdle There is a 
complete bibhography and a good mdex. It is to 
be welcomed as an authoritative work from one 
who, through his own researches, is well qualified 
to write on the subject, and whose own contribu¬ 
tions to it have been important 

K F Armstrong. 

Modern Science for the Layman 
The Architecture of the. Universe By Dr W. F. Q. 
Swann Pp x-f 428 (New York The Mac¬ 
millan Co., 1934 ) 16i. net 

ANY are familiar with the lectures on vanous 
general aspects of science which Dr. Swann, 
director of the Bartol Research Foundation of the 
Franklin Institute, has dehvered in recent years. 
Their pubhcation in tho Journal of the Franklin 
Institute, Science and elsewhere has secured for 
them a wider pubhe than that of their original 
auditors—a fact which, on account of their general 
excellence, is matter for satisfaction. Dr Swann 
has now collected them to form a well-produced 
volume which can unhesitatingly be recommended 
to all who are interested in the broad sigmficance 
of modem scientific thought. 

Tho book mcludes twelve lectures which, though 
strictly speaking they are independent of one, 
another, are yet arranged so as to present a rough 
approximation to continuity It corresponds 
closely, the author tells us, to a course of lectures 
on the philosophy of physics given at Ohio State 
University during the summer of 1932 Starting 
with an account of medieval and modem dogmas in 
natural philosophy and the dawn of the modem 
era, it takes us through atomic theory, relativity 
and problems of space, time and the universe, to a 
concludmg discussion, necessarily more speculative 
than that which precedes, of vital processes and 
the relations of science with theology. 

It IS superfluous to tell those who know Dr. 
Swann’s facihty in the popularisation of science 
that the book is trustworthy and interesting, 
though occasicHially (as, for example, m the two 
references on p 235 to the star “Kraeger” instead 
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of “Kreugor 60”) the author betrays hia unequal 
famihanty with all the subjects treated Such 
blemishes, however, are few and unimportant If 
we have a controversy with Dr Swann it is less 
m his practice than in his theory of popular 
wntmg “I cannot escape the belief,” he writes in 
the preface, “that a great deal of the confusion 
which is frequently left in the mind of the layman 
after reading a popular presentation of some of 
the more abstnise branches of natural philosophy, 
18 a result of an unnecessary subjugation 

of the philosophical and mathematical ideas ” 
This may be so, but is not an unnecessary exalta¬ 
tion of the mathematical ideas a much greater 
and commoner evil ’ How many lay students of 
relativity, for example, have not been completely 
misled by talk of ‘curvature’ of space-time, having 
been induced thereby to search for a mental picture 
of something similar to the familiar curvature of 
a sphere * The whole conception is, of course, 
primarily a mathematical one Its application to 
the sphere corresponds to the familiar notion of 
curvature, while its application to space-time cor¬ 
responds to nothing so imaginable Surely it would 
have been bettor if in popular presentation, the 
‘mathematical idea’ had lieen cbminated and the 
theory expressed, as it easily can be, in terms of 
intelligible operations 

Op the whole, however. Dr Swann’s exposition 
calls for httle but praise H D 


Experimental Optics 

Physical Optics. By Prof Robert W Wood Third 
edition Pp xvi-(-8464-18 plates (New York . 
The Macmillan Co , 1934 ) 31« 6d net 
pROF R W WOOD’S “Physical Optics” was 
^ issued in 1906 and revised m 1911, when it 
was expanded by 160 pages, with nearly a hundred 
new illustrations. The new edition shows a similar 
expansion of 132 pages, but includes nearly 600 
pages of new matenal, mne new plates, and more 
than 160 new illustrations The photographs thus 
reproduced were, however, designed for use rather 
than for ornament, and are disappomting in com¬ 
parison with the beautiful pictures which are often 
used to illustrate spectroscopic phenomena 
The book retains its unique character as a record 
of experimental nibthods and results, and is of 
special value as a guide to the contnbutions to 
physical optics which have been made in the 
laboratory of the author at Baltimore It is 
diflScult to realise that the second edition goes 
back to a date preceding the development of 
Bohr’s theory of lino spectra Quantum theory 
was then covered by a couple of pages on the 
“very recent light-quanta hypothesis of Planck 
*nd Einstein”, and the remainder of the book was 


based exclusively ujion ‘classical’ methods of 
analysis The new edition therefore provided an 
opportunity for wntmg up de novo the whole of 
the work done in applying the quantum theory to 
optical phenomena In the hands of so keen an 
expenmonter as Prof Wood, the narrative takes 
on an unusual form, since it is founded on observa¬ 
tion and consequent theory rather than conversely 
The new chapter on “The Origin of Spectra” is 
therefore exceptionally well-adapted for readers 
who think more easily in terms of facts than of 
symbols , and the same features are seen in now 
chapters on resonance radiation and fluorosoence 
of atoms and molecules, and in the reconstructed 
chapters on magneto- and clectro-optics, in the 
course of which the spinning electron is introduced 
as a solution of the problem presented by the 
‘abnormal’ Zeeman effect in bght emitted in a 
magnetic held 

In his original preface, the author expressed the 
hope “that the perhaps too frequent referonoos to 
exiieriments with which ho has been more or less 
directly associated will not be taken as an indica¬ 
tion of a lack of perspective” In view of this 
frank acknowledgment, the reader need not be 
unduly disappointed when he finds that other 
topics are dealt with much less ailequately Thus, 
m the new edition, refractive dispersion in the 
region of absorption is still discussed in terms of 
‘damping’, and the sections dealing with absorp- 
tion are equally inadequate, since a woll-qualifi^ 
colleague has remarked that the author’s com 
mendation of Vierordt’s spectrophotometer, which 
“would now be considered a museum specimen”, 
18 “about sixty years out of date” Similarly, m a 
field in which the revii wer is specially interested, 
an erroneous statement that the anomalous 
rotatory dispersion of tartaric acid depends on an 
optically active absorption band in the infra-red, 
has been deleted , but no new data have been 
added, and half a dozen measurements, made in 
1868 by methods which have been obsolete for 
more than half a century, are still cited as ade¬ 
quate illustrations of this phenomenon. In this 
chapter, moreover, the author has abandoned his 
pohey of describing facts rather than theories, 
since the only important addition is a summary of 
Werner Kuhn’s theory of dissymmetrically coupled 
electrons, which is already becoming obsolescent in 
view of more recent work by Born Readers who 
wish to learn about modem work in branches of 
physical optics not of special interest to the author 
must therefore bo prepared to seek information 
elsewhere , but others will be equally grateful to 
him for leaving these ahen topics to take care of 
themselves, in order to concentrate on those ques¬ 
tions about which he can give so much interesting 
first-hand information T. M Lowey 
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Short Notices 


Science Museum, South Konsmgton. Handbook of the 
CoUecttons lUustrating Electrical Engineering. 2 
Radio Communication By W. T O’Doa Part 1 
History and Development Pp 96 + 35 plates 
(London H M Stationery Office, 1934 ) 2« 0d 

The objects of the Science Museum at South Kens¬ 
ington, with its collections and science library, are to 
assist m the study of scientiflc and technical develop¬ 
ment, and to illustrate the applications of physical 
science to technical industry For the guidance of 
students and others visiting the Museum, a series of 
handbooks is m existence, illustrating the various 
collections exhibited. The book under review is one 
of those dealing with the electrical engineering collec¬ 
tions It IS, however, by no means a mere descriptive 
catalogue of what may be seen at the Museum It is 
rather a concise and well-presented history of the 
development of radio communication from the earliest 
discoveries of Hertzian waves up to the present-day 
achievements of telegraphy, telephony, broadcasting 
and television 

The value of the work is considerably enhanced by 
the largo number of photographs which illustrarte 
the progress made in the plant and apparatus used 
for radio communication purposes Many of these 
Items are quite obsolete, and the preservation of a 
knowledge of them, partly by exhibits in the Museum 
and partly by the illustrations ui this work, is a 
valuable undortakuig Of the few pomts in the book 
which call for criticism, one will be mentioned hero 
Insufficient recognition appears to have been given 
to the very valuable twhnical work onmed out 
ilunng recent years by members of the staff of the 
British Post Office, which has been very largely 
responsible for the development of radio-telephonio 
communication to its present world-wide standard 
Although technicalities have been reduced to the 
minimum, some knowledge of the technique of the 
subject 18 desirable on the part of the roauler To the 
student, in particular, the book will provide a valuable 
historical supplement to his more detailed textbooks 

Soil Analysis a Handbook of Physical and Chemical 
Methods. By C Harold Wright. Pp viu+236 
(London ; Thomas Murby and, Co New York : 
D. Van Nostrand Co , Inc , 1984 ) 12*. 6d net. 
The number of analyses conducted every day on 
soils must be very large, yet apiart from Qedroiz’s 
and Le^nmerman’s works m Russian or German, 
and Wiley’s “Agricultural Analysis”, vol 1, there was 
until now no textbook on the subject. Most workers 
have had to get their mformation from sections m 
general textbooks or m the “Chemists' Year-Book”, 
or fi^om 'the original literature In the inevitable 
phrase, then, Wnght’s “Soil Analysis”- supplies a 
long-felt want Moreover, it does so exceedingly 
well.- Without bemg cumbrous, it is comprehensive j 
and—a matter of particular importance m a 8ubj{{o^ 


where methods are revised and new conceptions are 
mtrodiioed ets rapidly as m soil science—it is right 
up to date 

There is a full array of chemical determmations, 
moludmg those, such as ammonia and nitrate, useful 
to the microbiologist In addition, the book describes 
methods of detorminmg physical constants, and 
makmg physico-chemical measurements, paying par¬ 
ticular attention to soil reaction and base exchange. 
In footnotes and m tables of factors the author 
brmgs his own experience to the aid of workers who 
may be usmg a method for the first tune The 
number of illustrations might usefully have been 
moreaseil, but the book is well finxlucetl and com- 
mendably free from errors 

Textbook of Abnormal Psychology By Roy M Dorcus 
and Prof O Wilson Shaffer Pp xiii + 389 
(London • George Allen and Unwm, Ltd , 1934 ) 
1«» not. 

This is a most instructive and valuable work It is 
written by two psychologists who bring to their work 
a critical faculty and logical traming that one does 
not always find m books dealing with abnormal, or 
for that matter nonnal, psychology. 

When viewed from a medical point of view, how¬ 
ever, there is a superficiality and vagueness which 
loaves a feelmg of uneasmess The statement that 
. “Swmgle and Pfiffner . have discovered an 
aqueous extract of the adrenal cortex which has 
proved astonishingly valuable in the treatment of 
cats ” may sound thrilling, but what were the 
oats suffenng from T Wo would have liked to see 
some discussion of the relationship between the 
adrenal glands and emotion. 

The wntors might have emphasised that m true 
paranoia there is an absence of hallucinations, and 
that .mental deterioration does not occur. The 
adjective corresponding to paranoia is piaranoiac, not 
paranoid. Despite shortoommgs which can all be 
corrected m the next edition, the book is on the nght 
Imes, and we welcome it. 

Soviet Russia fights Neurosis. By Dr. Frankwood E 
Williams. Pp. XIX+ 261. (London. George^ 
Routledge and Sons, Ltd , 1934 ) 8«. 6d not. 

Dr. Frankwood Williams went to the U d S R. as 
a psyohiatnst to see for himself the state of affairs. 
He found many strange and mexplioable conditions 
and views. Possibly the position is best summed up 
m the reply to a criticism of his , mstead of answenng 
th^ criticism the reply was evasive and turned at 
once to 'Yes, but have you seen the museum of the 
Revolution, the park of Culture and rest, a'factory, 
a public kitchen ?' The planning is all there but the 
execution is another matter; the Russian citizen 
seems to blmd himaelf to those thmgs he does not 
wish to see Is not the V S 8.R. suffenng from a 
mass obsessional.neurosis ? 
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Respiration of Fruits* 


Mhohanism of Respiration 
URING respiration, the entrance of oxygen 
and its distnbution through the tissues to 
the individual cells of a fruit, also the reverse 
processes involving the giving off of carbon 
dioxide, take place by diffusion There is a fine 
network of channels ramifying through the tissues 
to aid such gaseous interchange The diameter 
of the pulp cells of the full-grown apple is 
about 150(x, and of the channels about Sp. 
The surface of interchange is very large, being a 
square metre for a smglo fruit The intercellular 
space is 10-20 per cent of the whole tissue 
In such a system as this, there must bo gradients 
of gaseous concentration, though it can be 
shown that such gradients are very small 
The peel of the apple plays an important part 
m regulating gaseous interchange between the 
fruit tissues and the atmosphere The cells of the 
peel are smaller and more compact than those of 
the parenchyma beneath, and their outer walls 
are covered with a thick cuticle which is compara¬ 
tively irapormeablo to gases But the peel is 
broken by a system of pores, which constitute a 
path of gaseous interchange. That the peel con¬ 
stitutes a resistance to the path of gaseous inter¬ 
change can be shown by setting up two apples 
with 100 per cent atmospheres of carbon dioxide 
at their centres, one apple with the skin removed 
and the other with the skin intact The escape of 
carbon dioxide observed will be much greater in 
the former. Owing to the resistance to diffusion 
offered by the peel, the composition of the internal 
atmosphere differs considerably from that of air 
Ckinditions can easily anse which lead, through 
a conjunction of low skin porosity and high 
respiratory activity, to concentrations of carbon 
dioxide inside the i^t which are directly injurious 
So much has been dofimt^y shown, but so far 
no thorough study of the internal atmosphere 
m relation to the variables affecting it during 
growth and storage has been carried out. 

Changes in RespiratoiIy Activity 
Throughout its hfe-history, the apple shows 
distinct changes in respiratory activity These 
may be correlated with the five morphological and 
physiological stages which occur durmg the de¬ 
velopment of this fruit. Krst, there is the stage 
of ceH division which lasts from fertilisation until 
about three or four weeks afterwards, when the 
fruit is about the size of a walnut. This goes 
on until about a hundred million cells are formed 

^ *Bab«t«iioeortheFt1dAyeveninadlMsonnedeBveredti3rDr Frankllii 
Uod St Uie Boysi IntitUtton (^«vraiber >, 10S4 ' ' 


m a typical fruit, after which the number of cells 
does not appreciably increase The enlargement 
of these cells constitutes the second stage Then 
the fruit matures and produces aroma and flavour 
This 18 the third stage Now the fruit is ripe, and 
under natural conditions it falls from the tree 
The fourth stage follows as a longer or shorter 
period of senescence The fifth stage is the functional 
breakdown culminating m death 

Respiratory activity is greatest at the beginning 
of fruit formation , at the end of cell division 
(first stage) it has fallen to about one fifth of its 
original value During cell enlargement (second 
stage), respiration continues slowly to decrease 
During the process of maturation (third stage), a 
cntical change in respiratory activity occurs in 
that there is a sharp rise This may lie called the 
dtmactenr Senescence (fourth stage) sees a slow 
decline from the peak of respiratory activity 
reached during the climacteric Finally, at death 
(fifth stage) there is a sudden nse followed by a 
fall to zero. 

Chemistry of Respiration 
The moat important substances connected 
chemically with the respiration of the apple fruit 
are sugars (fructose, glucose and sucrose), acids 
(mainly malic acid), starch and proteins 

During the first stage, the proteins arc the chief 
constituent of the practically non-vacuolate cells 
During cell enlargement, sugars accumulate from 
about 1 per cent to about 9 per cent fresh weight 
Vacuoles appear and occupy about 80 per cent of 
the cell volume In those, most of the sugars 
collect It IS significant that fructose and sucrose 
are the sugars the concentration of which rises, 
whUe glucose remains relatively low and steady 
in concentration Starch accumulates in the 
cytoplasm up to about the middle of this stage, 
after which it diminishes to ztiro 

Tissue oxidations are associated with enzyme 
catalysis, determined by (1) enzyme content and 
(2) content of respirable material So, to be more 
exact, the standard of reference should not be 
unit fresh weight as heretofore used, but umt 
hmng matter, thus omitting vacuole and cell wall. 
Considered thus, the fall during the first period is 
smaller and may be related to a decrease in enzyme 
activity In the second stage an mcredse m re¬ 
spiration occurs, due to the accumulation of the 
necessary fuel sugars. 

If fhut 18 gathered during the second stage of 
growth, respiration rapidly falls Then there is a 
pause, followed by a continuation of the decrease 
The respiratory activity then settles to a steady 
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decline This is followed in due course by 
the chmaoteric nsc, the senescent decline, and 
the final burst of activity falling away to zero 
(Fig 1) 

The chemical changes in fruit gathered at this 
stage and stored are as follows As soon as the 
fruit 18 gathered, the starch content deohnes and 
glucose content naturally rises But, surpnsingly, 
fructose, and sucrose also, nse The end of the 
pause in initial fall of respiratory activity marks 
the final disappearance of starch 

As soon as starch is no longer present, the sucrose 
begins to disappear, the total fructose content 
remainmg steady, while the total glucose content 
falls Unlike starch, however, aucrosci does not 
completely disappear These changes are oon- 
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sidered to complete the phase of adjustment to 
starvation conditions (Fig 2) 

There follows a penod the only marked features 
of which are a slow dochne in the total glucose 
content and the sucrose content At the ckmaotenc, 
fructose begins to disappear for the first time 
At the same time, sucrose rises ; thus paralleling 
the increase in respiration. The concentration of 
cane sugar and the rate of respiration reach a 
maximum together at the peak of the climacteno 
and thereafter decUne together 
In explanation of these changes, the heterogeneity 
of the cell system and the probability that respired 
sugars are not equally dirtributed must be taken 
into aoooimt and also the fact that, after gathering, 
the cells are changing from a state of growth, and 
of supply and accumulation, to one of cessation of 
growth and of supplies. The theory advanced is 
that the sugar respired is active or r-fructose. 
Other things being equal, the rate of respiration is 
determined by the concentration of this active 


sugar in the cytoplasm The principal reactions 
determimng concentration of active fructose are 

(I) Glucose ^ active fructose -► inactive fructose 
or other normal hoxose (vacuole) 

(II) Glucose t-aotivefructose?^ sucrose (vacuole), 
and the seat of those reactions is thought to bo 
at the interface between the cytoplasm and the 
vacuole It is further suggested that prior to the 
climacteric, sucrose and normal fructose do not 
as such penetrate from the vacuole into the 
cytoplasm. When the fruit is on the tree, glucose 
arnvos at the cell wall and passes across the 
cytoplasm through a declining diffusion gradient. 
At certain points in the cytoplasm any excess of 
glucose above a certain concentration is condensed 
to starch At the interface between cytoplasm 
and vacuole the conversion of some of the glucose 
into active or Y-fructose takes place, and the for¬ 
mation of cane sugar occurs 

The theory accounts for the accumulation of 
sucrose and fructose in the vacuole during growth 
and siipphos an answer to the questions Why, 
after gathering, are the cells unable to mamtain a 
high concentration of cane sugar ? Why, neverthe¬ 
less, does the conoontration of cane sugar rise after 
gathormg so long as starch i,s present ? Why, 
finally, does a steady low concentration of cane 
sugar occur instead of a complete disappearance 
as m the case of starch ’ 

With the onset of the cUmacteric, it is supposed 
that the interface between vafluolo and cytoplasm 
becomes permeable to pormal fructose This 
change in permeabihty is copnected with the inner 
surface of the cytoplasm and possibly with the 
attainment of a critical hydrogen ion conoontration 
m the vacuole The acidity of th^ vacuole is due 
to the organic acid present Whether the apple 
remains on the, tree or is gathered, the acidity of 
the vacuole steadily falls from the beginning of 
the coll enlargement stage at approximately the 
same tat«- This explains why the chmacterto nse 
occurs very nearly at the same tune,,irrespective 
of date of gathenng, since the aoidity falk.in any 
ease, at about the same time, to a certain ontioel 
level at which the chmactenc occurs. Other 
evidence has been obtamed that the acidity of the 
vacuole is the mam factor in determimng the onset 
of the chmacteric. 

Stobag* of Feotts 

The climacteric marks the beginning of the 
production of odour and flavour. Expenment has 
shown that a substance is evolved during this 
stage—a subetanoe toxic to seeds and destroyed 
by brmnme. This subetanoe is produced m such 
small quantities that its identification is not easy ; 
but there are reasons for believing that it is the 
gas ethylene. Hie biologioal effects of the vapour 
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from ripe apples and of ethylene on other plants 
are the same Both, for example, cause an imme¬ 
diate rise in the respiratory activity of other 
unnpe fruit, and this nse bears every resemblance 
to- the true chmactenc nse of npening Thus 
unnpe fruits exposed to the vapour of npe fruits 
begin npemng at once Such ‘autocatalysis’ can 
be prevented by treating air passing from the npe 
fruit with ozone 

Among other substances produced at the 
climacteric is a dense, slowly diffusing vapour 
which causes the browning of the skin of the 
apple Such detenoration can bo avoided by very 
rapid ventilation with fresh air A more practical 
way, however, is to wrap the apple, during the. 
dmactenc, in tissue paper impregnated with an 
odourless mineral oil 

The production of such gases dunng the chmac- 
teno IS also responsible for increased susceptibility 
in apples to low temperature injury when kept 
in oold storage. How far the origin of these toxic 
substances can be traced to fructose is not yet 
known 

Intermediate Stages of Respiration 

Fruit can produce carbon dioxide in the absence 
of oxygen by respiration Blackman and Parija 
have shown that the mitial rate of such fer¬ 
mentative breakdown m a npe apple is a function 
of the oxygen supply pnor to its removal to 
anserobic conditions (nitrogen atmosphere) They 
therefore concluded that the first stages of sugar 
breakdown are anaerobic m any case, and that 
oxygen has a stimulatmg effect on the supply of 
this sugar But this theory, though it explams 
the decline in respiration after removal of the 
fruit to anaerobic conditions, does not explaui 
why shch decline is not <o zero but to a constant 
level of activity Thus, although oxygen stimu¬ 
lates supply of respiratory sugar, it is not essential 
to it 

Trout, realising that acetaldehyde is given off 
by npe apples, and that this sulMtance is also a 
reoogmsed intermediate product during the fer¬ 
mentation of sugars, examined the effect of 
supplying ametaldehyde artificially to fruits When 
supphed slowly, the added aldehyde quickly be¬ 
came oxidised. On the other hand, when supplied 
quickly there was a definite rise in aldehyde content 
and at the same time ftthyl alcohol appeared in 
the tissues The two processes of oxidative and 
fermentative breakdown appeared to be proceeding 
together with a consequent increase in rate of 
sugar loss. From this. Trout suggested that the 
fermentative process takes place as far as the 
■oetaldehyde stage irrespective of oxygen present. 
After that, if much oxygen be present, the alde¬ 
hyde is oxidised to carbon dioxide and water , or. 


on the other hand, if no oxygen is present, it 
reacts with methyl glyoxal, formed in the first 
splitting of the sugar The former process must 
be the more rapid one, and therefore in the presence 
of oxygen the concentration of aldehyde in the 
tissues 18 low When it is artificially raised, the 
reaction with methyl glyoxal occurs and the 
results obtained are to be expected If this hypo¬ 
thesis bo correct, glycerol must be formed , but, 
since it 18 known not to accumulate, we must 
assume, following the Blackman theory of oxygen- 
anabolism, that glycerol is the substance which is 
re-synthesised to sugar 

Experimental evidence siiggosts that the removal 
of oxygen from apples in the post-olimactenc state 
IS the elimination of the factor which produces the 



chmaotcnc nse, that is, the entrance of friiotose 
from the vacuole It is therefore suggested that 
Blackman’s theory of the activation of sugar by 
oxygen dunng respiration apphes only to the 
vacuolar fructose, and that activation is really the 
entry into the cytoplasm for which the presence of 
oxygon 18 essential If this is the case, then the 
climactono nse should not occur in the absence of 
oxygen There is evidenoe that such is the case 
Dunng senescence, a slow dechne in respiration 
occurs. Aldehyde and alcohol increase dunng this 
period, and it is suggested that this is duo to 
diminislung activity of the system for the oxidation 
of aldehyde by molecular oxygen Indeed, ageing 
apples Income increasmgly sensitive to lack of 
oxygen Qmte a small decrease m amount of 
oxygen in the atmosphere oaiises fermentation in 
apples which are in an advanced state of senescence. 
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Rkspihation and Lifh Dobation 
Fruits of a short life-cycle, such as the straw¬ 
berry, exhibit a higher respiratory activity than 
fruits of a longer life-cycle such as the apple. 
Variation occurs, however, even within a species 
For example, in apples, the variety Bramley’s 
Seedling respires at about two-thirds the rate of 
the Worcester Fearmam The life duration of the 
latter is about one and a half times that of the 
former Respiratory activity also vanes with the 
nutrition of the fruit during growth Therefore, 
if respiratory activity dunng cultivation of the 
fruit bo increased by inoreasmg the nitrogen con¬ 
tent of the soil, bfe dunng storage is shortened, 
and vice versa A more striking example, however, 
18 the result obtained by gathenng fruits at 
vanous stages during the second period of growth. 
At the begmning of this penod, the cytoplasm and 
the cane sugar per cell are at their minimum, and 
so therefore is respiratory activity Fruit gathered 
at this stage will thus have a longer bfe dunng 


storage than fruit gathered at any subsequent 
stage 

A young apple, in spite of the fact that it con¬ 
tains httle carbohydrate when gathered, loses 
more carbon before death than does a fiill-grown 
fruit A full-grown frmt does not usually lose 
more than 0 2-0'4 per cent of its carbohydrate 
and acid pnor to death. It appears hkoly that it is 
the ‘rate of living’ which kills and that the 
machine breaks down from wear and tear and not 
from lack of fuel 

From these observations, three new agencies 
have come mto use for the purpose of controlling 
the span and speed of hfe in firaits, namely ; (1) 
use of ethylene as an accelerator of npemng , 
(2) use of carbon dioxide as a depressor of re¬ 
spiratory activity, thus retarding npemng and 
lengthening life , (3) the use of atmospheres poor 
in oxygen, thus reduemg respiratory activity, 
delaying the chmacteric and retarding ripening 

The possible use of ozone in oontroUmg npmiing 
IS still in the experimental stage 


The Teaching of Optics’* 


O PTICS and meohames are twin Cinderellas in 
the teaching of elementary physics The 
begmner finds with growing disappointment that 
each covers ground remote from those thrilhng 
matters of real life that they promised to deal 
with—remote from engines and machinery and 
from real optical instruments such as telescopes 
and microscopes To make matters worse, a con- 
fusmg fight rages round the tcachmg of each . a 
battle of units in mechanics, m which the mass and 
the weight of the projectiles employed seem 
inextricably mixed, and a battle of signs in optics, 
with l/u-l/u-l// and l/u-t-l/«-=!// as its war 
ones Mechanics has been rescued by the toy 
manufacturers—if we may call admirable con¬ 
structional apparatus such as ‘Meccano’ toys— 
and the mathematical studies of mechanics which 
seem so artificial if attacked too early are left until 
the later school stages when they can bring a real 
dehght unspoiled by disappointed hopes of 
romance. 

Optics may follow a similar path with construc¬ 
tional sets of lenses and mirrors as Christmas toys 
to provide the practical dehghts that formal 
teaching often misses ; and for several years such 
sets have been on sale, With optical components 
and adjustable framework for making a variety 
of working optical instruments. We grudge no 
toyshop such excellent wares, yet we cannot help 
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feeling that elementary optical teaching is at 
fault and should itself capture and use some of 
the thnlls that belong to actual instruments, before 
attempting to build a formal structure—an 
attempt long ago condemned in other branches of 
teachmg Many teachers, feehng this, now begin 
optios with a course that is not merely siraphfied 
but wholly changed m order and emphasis, yet 
even they must feel the drag of exammation 
demands, textbook styles and the weight of 
tradition So it is pleasing indeed to find that the 
Physical Society’s Report urges that “The early 
approach to lens and mirror optics is best made 
along experimental hnes, and every effort should 
be made to implant a sound conception of the 
mam physical phenomena of image formation 
before mathematical formulee are introduced”, and 
suggests that an expenmental start, free from 
mathematics, might be made with, “for example, 
elementary illumination and photometry, uid the 
action of simple instruments such as the telescope, 
microscope and projection lantern”. The Report 
says regretfully, “In only too many oases the 
beginnmg and end of optical instruction in schools 
seems to be bound up with 1/v — I/u = 1'/”, a 
type of formula which, as one of the authors says 
later in the Report, is not much used in real 
optical work! 

While the Report expresses these hopes for the 
future of elementary teaching, its main concern is 
with the conventions of signs in optical formults. 
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At present mx or more different conventions are 
m vuJe in textbooks in English Most teachers, and 
presumably all examiners, must wish that some 
competent authonty would choose one convention 
and enforce its universal use But each wishes the 
chosen rule to bo the one he uses himself, so the 
only chance of effecting a successful choice is for 
the pronouncement to oomo from a body of such 
high authority as to compel the agreement of 
teachers, examiners and authors alike This 
Report gives just such a pronouncement It is the 
result of five years work by a distmguished com¬ 
mittee which included representatives of a wide 
range of optical and educational interests It 
Carnes such a weight of authonty that its re¬ 
commendations, though they can only be 
made as suggestions, ought to be accepted as 
law 

The Report considers the current conventions of 
sign relating to formul® such as l/v±!/« = !// 
From the half-dozen actually in use the Committee 
chooses two—the members themselves were unwill¬ 
ing to reduce their choice to one Reasons are given 
for this preference, and it is urged that one of those 
two should be adopted in future in elementary 
optical teaching, and so far as possible, in advanced 
teaching The Committee is unanimous in recom¬ 
mending that teachers in schools and umver- 
sities should be asked to employ the practical 
opticians’ convention which gives a positive power 
to a ‘converging’ lens, negative to a ‘diverging’ 
one As most school teaching at present uses the 
opposite convention, neither of the two general 
sign conventions recommended is in use in any 
school textbook, but both are as good and clear 
and easily grasped as those now in use So in 
schools the recommended changes will be slightly 
unwelcome to all at first, but ultimately very 
welcome 

The recommendations include the following 

(1) Ckinvergmg lenses should bo assigned positive 
power ; diverging negative Focal lengths should 
have the s^e signs as powers, as far as possible 

(2) That ‘power’ (equal m elementary cases, in air, 
to !/(/ m metres)) should be used m preference 
to foc^ length, where convenient 

(3) That an instrument (without erecting mirrors 
or pnsms) should bo assigned positive power if it 
pri^uoes an mverted image of an infinitely distant 
object; negative if the image is erect. 

(4) That the numenoal value of the power of a 
system be measured by the small angle subtended 
by an infinitely distant object divided by the length 
of Its image. (A oorrespondmg definition gives the 
focal length, and the Report suggests that this bo 

the basis of a laboratory method for estimating 
-—but most school laboratories lack the space and 
the measurmg miorosoopes necessary for accurate 
use of this method.) 

(5) That in more advanced work when refractive 
“tdice* are inserted, all foimuhe should be made 


homogeneous in p, or p' For.mirrors we should 
write p/e -t- p/ti = power, and power = ± 2p/r. 

(6) That the oonvontion of signs bo changed, in 
the course of time, to either of two rocoinmonded 
rules, dosoribed below as Group I (i) and Group H (i) 

Group I (i) Distances'measured from tho lens or 
mirror are assigned positive values when measured in 
the satne direction us tho incident light and negative 
values when measured in the opposite direction For 
example, if a Ions placed 20 era from a real object 
forms a virtual image 30 om on the other side, then 
M — 20 and « =« -f 30 To obtain the signs for power 
required by the convention mentionml in (1) above, 
we must use 1/v — l/u = 1//for a lens, and l/v f- I/u 
= 2/r for a mirror. 

Group II (i) Distances are measured along a ray 
(instead of along the axis ; but this makes little 
iiumencal difference in elementary practice and need 
not oomplioate the te€iohing) and are assigned positive 
or negative values according as the object or imago 
to wbioh they relate is real or virtual Distanoos are 
positive if light has travelled along them and negative 
if it only appears to have done so. Thus u has a 
positive value if tho object is real and v has a positive 
value if tho imago is real, wherever it is This con¬ 
vention emphasises the distraction between the imago 
space of, say, a lens, and the object space Each 
space extends on both sides of the Ions, having 
positive distances on one side and negative on the 
other For a lens the positive portions of object 
space and of image space are on opposite sides, for 
a mirror on tho samo side For example, if a lens 
placed 20 om from a real object forms a real image 
30 cm on the other side, then u= + 20 and «= -f 30, 
Wo must use Ijv -f l/u 1// for a lens and the 
same formula for a mirror 

Both conventions apply equally to wave, ray 
or other treatments Both provide criteria for the 
signs of angles, magnification, etc I (i) roqmres 
only a change of sign from the form common in 
school teaching , but II (i) pmmisea certain extra 
attractions, since it uses the same formula for 
lenses and mirrors, seems to be able to carry a 
begmner thnmgh the thick and thm of an optical 
system at least as easily as I (i), welcomes the 
beginner’s wish to call both tt and v positive when 
he first experiments with a lens forming real 
images, and even allows him to forgot which is 
which On tho other hand, II (i) requires a re¬ 
writing of texts, and some students may not find 
it so easy m advanced work 

Wo feel that the change to at least some measure 
of umformity in optical toachmg must be made— 
school teaching and tho whole of commercial and 
ophthalmic practice cannot both have their own 
way unless the present diversity is to contuiue— 
and these recommendations provide tho chance 
to make it They deserve tho support of all future 
textbooks, and even, so far as possible, advanced 
treatises Tho revismg of existing textbooks to 
conform with them would give trouble to pub¬ 
lishers rather than to authors Every publisher 
of scientific textbooks should keep a copy of the 
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Report, for the benefit of authors as regards new 
textbooks, and for his own benefit, as regards 
reprinting existing books Examining bodies 
oould help by expressmg, with increasing firmness, 
their preference for the new conventions But the 
real demand for willing help must fall on the 
teacher, and wo hope that all concerned with the 
teaching of elementary optics will be willing to 
welcome the change when the opportunity for it 
reaches them, and even, if they feel they can, to 
initiate it themselves meanwhile All such teachers 
should examine this Report At first glance it 
seems to sweep with dismaying rapidity through a 
mathematical optics that is quite beyond a school 
syllabus, but on careful reading it shows its 
authonty and its value even for the most elemen¬ 
tary teaching The appendixes should be read 
together, and not taken as restricted each to its 
own convention Each develops methods and 


proofs applioable With any convention. The 
examples seem rather ill-chosen for illustrating 
the use of signs in elementary work, but on Closer 
examination do reveal the working of the rules, 
and as solved independently by two experts they 
are really entertaimng. 

The Committee does not wish to restrict the hborty 
of the teacher as regards methods of approach and 
treatment of the subject The only restrictions 
it wishes to impose are concerned with routine 
matters such as conventions of sign There has 
boon ample opportunity for discussion of rival 
conventions, and now that a pronouncement 
has been made it is to be hoped that in the 
course of time all will comply with these recom¬ 
mendations Not to do so would seem to be to 
deny the readiness of scientific workers to accept 
a simplification of unnecessarily complicateii 
affairs E M R 


Obit 

Db Michaki, Orabham 

N the death on January 28 of Dr Michael Grab 
ham at the great age of ninety-five years, the 
island of Madeira has lost its most influential per¬ 
sonality and the world an enthusiastic naturalist. 
Dr Grabhom, who was educated at Kmg’s College, 
London, and thu University of London, qualified 
in 1861 at St Thomas’s Hospital and served there 
as house surgeon Ho married Mary Biandy, one of 
the wdl-kHown family of merchant shippers, m 1806, 
and took up permanent residence as a practitioner 
on the island of Maileira In that favoured island 
he produced a book dealing with its every aspect— 
natural and sociological—a treatise that is still of 
outstanding value despite the changing times 
Dr Grabham usually paid a flying visit to his 
homo country every summer, where he was recog¬ 
nised by many distinguished bodies He received 
the dogrooi of M D and LL D. from the University 
of Aberdeen , FRCP from the Royal College of 
Physicians, which he represented at the Geological 
Society’s centenary meetmg m 1907. In 1921 ho 
delivered the Bradshaw lecture before the College 
Ho delivered discourses at the Royal Institution and 
read papers on the climate and natural history of 
Madeira before the Bntish AssociatioVi, of which a 
few years ago he became the senior member His 
lost paper before the latter body was rood m his 
eighty-eighth year and dealt with the subtropical 
deep sea food fishes of Madeira. 

The Zoological Society of London some years ago 
established a coUectmg station m Madeira and to-day 
can show an unrivalled series of ‘Madeira tanks’ m 
its aquaniun, each displaymg some aspect of the 
wonderful fauna which exists in the island’s coastal 
waters. For this exhibition Dr. Grabham is partly 
re^Kinsible, since he was first to suggest making 
Madeira a base of operations Dr Grabham, although 
not a professional marme biologist himself, was an 


uar y 

onthusiostic aider and abettor of all who mode 
marine biology their jioculiar interest 

Among Dr Grabham’s numorouj activities were 
music and the collection of clocks In the former art ho 
proved hunself sjiecially gifteil, and when \i8iting 
London had on more than ono occasion the privilege 
of giving organ ns'itals in St Paul’s Cathedral His 
collection of chiming clocks numbered more than 
two hundred, and the writer well remembers his 
sensations on first spending a night at his host’s 
home at Quinta do Val, when the numerous time- 
pi<>cc8 solemnly announced the midnight hour for 
fully sixty minutes before and after Greenwich hod 
agreed with his own watch as to the pre< ise moment 
of that event 

Dr Grabham leaves two sons and one daughter, 
ono of the former, Mr Walter Grabham, being the 
Government geologist ui the Sudan , his daughter, 
Mrs. E. B Carter, has her own home m Madeira at 
Santa Crux, where she spends her holidays and super¬ 
vises the oolleotmg operations on behalf of the 
Zoological Society 

Dr. Grabham had many friends, and the loss of his 
charmmg and energetic personality will bo, deeply 
felt by a large circle of friends both in Great Bntam 
and m his island home E G Boulenoibb 


Mr Herbert G Pontino 
The death of Herbert G Pontmg on February 8, 
at the age of sixty-fdur years, removes from us 
perhaps the greatest of all polar photographers, a 
pioneer in the application of artistic photography to 
the purpose of a scientific expedition. 

The early part of Ponting’s life was spent in a 
diversity of occupations; and he took to photography 
from the unusual atmosphere of agnoulturb and 
mining in the western United States. He rapidly 
mode a name folr himself by his pictures in Jiqian 
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ftiid China, and lio was nlroady woU known in photo by gpocialists, lus pupil», in \anous branrhoH of 


^paphic circlog when, at tho age of forty yoars, he 
joined (’apt Scott’s last expedition Hero he mixed, 
(KiBsibly for the first time, with a number of men 
of science who, aware of his reputation, besiegetl 
him with special work on their behalf His reaction 
to those roquosts was typirial of tho man His kind 
ness of heart would urge him to take exactly what 
wius required of him, though his artistic soiisi' would 
rebel against banal subjet ts that he was set to 
record Nevertheless, he would take hours endeavour 
ing to make a real picture from such unpromising 
material os a cliff fiwe or stmtification in a glacier 
Ponting always mauitameil that he was not a 
jihotographer but a camera artist, and this was truer 
of him than it could be of most who claim tho latter 
name Ho was a mercdess critic of his own work, 
and would destroy all negatives which did not come 
up to tho high standard he set himsolf Tho noisi' 
^)f breaking glass m his dark room was not uncommon, 
and usually horaldcil his reappearance, laden with 
cameras once more, to go and take his subject o\er 
-again His cinematograph work was at that time 
111 ailvanco of that done by any previous film 
traveller Tho world has only seen a small fraction 
of tho footage taken by him, and ho probably s|>oiit 
more actual time with his cinema than with his 
still camera Here again, however, his work could 
not bo called scientific in the purest sense, laigely 
hocauso the artist in him (iiiarrolled with the man 
of si'ienoe, and usually won 
Although Pouting was devoUxl ts> his work, and 
hod few interests outside it, ho rccogniscsl its com 
inercial value, and this brought him into touch with 
the financiers of tho film world, a milieu iinsuitisl to 
his temperament and one iii which lus expioncnce 
was not always happy On visiting him at lus London 
llttt, one was sure to find him either in tho depths of 
despair at some plans gone awry or full of enthusiasm 
at some new venture, usually conncicted with the 
exhibition of tho Soott films 
Ponting hod a simple and generous mind and he 
suffered very deeply at the loss of Scott and Wilson 
He devoted himself for many years to tho task of 
perpotuatmg their memory through lus still pictures 
imd lus films. Those who have enjoyed them will 
acknowledge his success, and many of lus camera 
studies will endure for all time os jicrfect cxaniplcs 
of his art 


Prof, O D. Ciiwotsos 

Prof O. D. Chwomon, of tho Univorsitj of 
Lenmgrad, who died on May U, 1934, is well known 
as the author of a textbook of physics, ongmallj 
published in Russian and later translated into 
^rman, French and Spanish It was one of the 
first textbooks written for high school students and 
enjoys a deservedly high reputation. Its success has 
been due to the masterful treatment of the subjects 
by a highly gifted lecturer and teacher The first 
four volumes were written by Prof. Chwolson himself; 
the last volume consists of chapters written at Prof. 
C^iwolaon’s request, and on the lines he indicated, 


modem phjsics 

Prof O D Chwolson was born iii IS.'ia as u son 
of a well known Hebrew w holiir He matriciiliitisl 
at the ago of soventeon and took iij) his studios at 
tho University of .St Petersburg Ho groduateil 
with honours in 1873 The next voar lio sjMsit in 
research at Leipzig, but in 187.') ho was hiuk again 
m Russia Ho took lus ‘masti r’s’ degreo in 187fi 
and his diM tmato in 1880 His otirlv rosciiich work 
d< alt with various quostions ot clcctricit\ and 
inagiiotisiii, as woll as with iictinomotiv 'flic work 
on actinomotiy was jirooodisl by some iiucsligations 
on tho mathematical theory of conduction of heat, 
and the result was an aitinomctcr whii h for a long 
timo serves! as a standard tjpc instriiinciit in Russian 
meteorological obsi'rv iitoi u-s 

After 1876 all Prof Chwolson’s work was dovotisl 
to toaching, and among tho nuinomiis students of 
Uft> years, there was si arcoly one who was not 
fascinates! by Ins lectures Ho know how to address 
the beginners as woll as odvancisl stiidorils, lus 
lectures being carefully prcpiinsl 

Prof Chwolson took an active part iii tho teaching 
of physics 111 socondrtiv whools and csiiixMally in the 
training of tonclK-is Tn 1907, he organised a com 
inittcc for the investigation of the provision for 
physical laboratories and demonstration rooms in 
sis'ondary schools, and m 1913, ii mcsting el teachers 
ill physics, chemistry and geophysics in sivondary 
schools Ho was olo< ted permanent honorary 
presidimt of the ms'tion of tooching of the Hiiasian 
Physical and Chemical Hmuety 

'The great gift of jxiiailansation of seioiitific 
achievements added < onsiderably to Prof Chwolson’s 
activities Most of his Iwdiires were afterwimls 
publishtsl and maki very iilcosant leading His 
hooks appeal to the average man just as well as to 
the scientific worker Only a few yoars ago Prof 
Chwolson publishcsi a book on Moilern Phy'sics”, 
dealing with tho latest achiovomonts m physios 
Borne 300,000 copies were iiiibhshod, so groat was the 
demand for it in the USSR 

It IS scarcely possible in a biiof obitiiaiy iiotiee 
to give an appreciation of Chwolson the man, modest, 
hard working and with true euthusiosin for scientific 
knowledge The world has henehtetl from his 
pliilosophieal conceptions ami from his ideas about 
tho influence of science on social life Sov’eral genera¬ 
tions of physicists, not only in the USSR but 
also in other countries, will keep lus name in grab'ful 
remcinbrani e 

Wk regret to announce the followuig deaths 

Dr James Clark, emeritus rector of Kilmarnock 
Academy and formerly principal of the Central 
Technical Schools for (Cornwall, Truro, on February 
19 

Dr Axel Wallen, director of tho State jMeteoro 
logical Hydrographic Institute of Sweden and presi¬ 
dent of the Meteorology Association of the Inter¬ 
national Union of Geodesy and Geophysics, on 
February 23 
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News and Views 


Lord Bledisloe and New Zealand 

On many occasions since Lord Bledisioo became 
Governor General of New Zealand in 1930, we have 
refemxl to stimulating addresses delivered by him 
on applications of scientific knowledge to agricultural 
and other industries, and to economic and social 
problems In all his addresses, the greiU importance 
of research lias been emphasised and the lesults of 
investigations carried out in Groat Bntam and in 
other parts of the world have been brought before 
the people of the Dominion This has been par 
ticularly tlie case with agriculture, on which subject 
Lord Bledisloe is himself a high authority It is 
gratifying, therefore, to learn from a message from 
the Wellington (N Z ) correspondent of The Times, 
that more than 54,000 dairy-farmers have subscribed 
to an address from their industry recording his 
thorough understanding of thoir problems and his 
assistance in solving them Bcientific societies and 
the newspaper Press in the Dominion have similarly 
expressed grateful ajipreciation of his wise counsel 
and practical guidance 

Lord Rutherford’s Portrait for New Zealand 

Durino his term of office, which closes on March 
16, Lord Bledisloe has lost no opportunity of em¬ 
phasising the important part which science has 
played, and must continue to play, in the develop¬ 
ment of the country The most distmguishod scientific 
worker which New Zealand has produced is unijues- 
tionably Lord Rutherford, whoso name will always 
bo associated with the advance of atomic physics, and 
Lord Bledisloe proposes to mark the conclusion of 
his five years of office by presenting to the Dommion 
a portrait of Lord Rutherford, to be hung in the now 
National Art Gallery at Wellington By a fortunate 
oomcidonce, a chstmguished portrait painter who is 
also a New Zealander, Mr Oswald Birlcy, was 
available for the task Mr Birley painted a portrait 
of Lord Rutherford which was presented to the 
Royal Institution by follows of the Royal Society 
some three years ago Lord Bledisloe therefore 
commissioned Mr. Birley to paint a replica, which 
has boon sent to Now Zealand The presentation 
will bo made at a civic reception to Lord and Lady 
Bledisloe to be hold in the Town Hall, Wellington, 
on the eve of their departure for England By this 
pubhc-spirited action. Lord Bledisloe has given New 
Zealand a striking picture, by one of her own artists, 
of a son who has achieved an international repu¬ 
tation m the field of science 

Death of Lady Dewar 

The death on January 7 of Lady Dewar, widow 
of Sir James Dewar, was reported to the members 
of the Royal Institution at a recent general meeting 
Lady Dewar’s long and intimate association with the 
Institution began m 1887 when her husband, already 
the Fullenan professor of chemistry, succeeded 
’Tyndall as superintendent of the House. From that 


time until Sir James Dewar’s dcatli in 1923, she was 
the hostess of the Institution, and the regard m 
which her memory is hold by a wide circle of members 
aiul friends is expressed iii the words of Sir William 
Bragg at the general mi'etmg Sir \\ illiam said that 
her death “had broken a piocious link connecting 
the presi'iit times with those of the past m which 
Sir .James Dewar biul made the Royal Institution 
such a powerful agent of resi'an )i mid exposition 
Not only liad Lady Dewar b<s>n the true helper of 
Sir James in his woik she had, as many would 
gratefully n-iiieinber, been a most able and kindly 
hostess to the scientists and othei-s who flocked to 
si'c her husband and the Institution o\ir which he 
presided The members of the Institution would 
gliull) acknowledge their debt to Lady Dewar, and 
for ever keep her nam<‘ in appreeiat ion and affiH tion 
ate ri'inembrance ” 

Lady Dewar’s Bequests for Science 

A BEQUEST by the late Lady Dewar is announced 
of ton thousaml pounds to the Royal Institution 
Tlie gift IS free of duty, and is made on the condition 
that the income is to be iisixl for the puiposo of 
furthering scientific resoivich in the Institution and 
as a permanent mcmonal to the work there of her 
husband, Sir James Dewar Lady Dewar has also 
loft to the Royal Institution her husband's meilals 
and diplomas and his scientific papers and apparatus, 
together with a sum of money to provitle ai-commoda- 
tion for them A large jiart of his apparatus, m 
particular that used iii his low tempeiature researches, 
has remained at Albemarle Street since his death, 
and in recent years lias bis'ii displayixl m the 
Institution’s collection The papi'rs and objects now 
presented are additional material likely to bo of 
great histone value to the Institution in relation to 
the period of Dewar's professorship T<a<iy Dewar’s 
other bcqiu'sts include £4,000 to the Royal Society’s 
Mond I.siboratory at Cambridge and £3,000 to the 
Royal Academy of Music The lesidue of the estate 
IS h'ft for the furtherance of research in chemistry 
and physics at one of the Umcersities of Edmburgh, 
St Andrews, Glasgow or Aberdeen, or for the assist 
ance of bacteriological resi'arch in connexion with 
the Royal Infirmary' of Edinburgh and the Glasgow 
Royal Infirmary 

Archeological Discovery in Honduras 

An important discovery in the rums of Copan, the 
ancient city of the Maya m Honduras, is reported 
in The Times of February 21 An exjiodition of the 
Carnegie Institution of Washington, now working at 
Copan under Dr Gustav Stronsvik, in exposing a 
largo stone staircase, has found an extensive system 
of canals and sewers conncctmg a massive senes of 
buildmgs, which is now underground 'Hie buildmgs 
thus revealed molude amphitheatreh m which are 
monohths and large statues m stone A statue of 
a warrior is- desenbod os of gigantic swo Other 
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discoveries are cruciform rooms, of which the floors 
are covered with red paint, and amonj? the artefacts 
are a number of bead-collars Of even greater im¬ 
portance for tho archa'ologist is a jiair of solid gold 
boots, noarlj' two inches high, of evr(iii8ito workman 
ship With two doubtful exceptions, objects of 
worked gold have not boon found hitherto in that 
period of the Maya civilisation to which the rums of 
Copan are assigned Unless further and more m 
tensive study should point to a foreign origin, these 
boots of gold must be accepted as evidence that the 
Maya added no little skill m this teclmiijiie to their 
artistic accomplishment, and that a neglect of gold- 
working, which has always siHimed somewhat sur¬ 
prising, has boon attributed to them in error Further 
details of tho stone statues and monoliths will bo 
awaited by archmologists with tho gniatest mterost, 
as owing to the conditions of discovery, they should 
throw further light on the development of tho Maya 
art of stone carving, for which tho site of Copan is 
already remarkable among Maya remains 

Copan, situated in the modern State of Honduras, 
lies m what was tho southern area of Maya occupation, 
and was tho fourth city to be founded after they 
had entered tho country It belongs to the ‘Old 
Empire’ or early Maya period and was occupied in 
at least the period from 196 a d until 640 a d This 
minimum period is derived from Mayan dates carved 
on steliB found on tho site, which are correlated 
with the Christian ora acoordmg to a generally 
accepted mtorjiretation Copan is one of the most 
extensive and important of Maya sites Its rums 
consist of a vast complex of buildings which were 
reconstructed time and agam in tho course of 
occupation Structural remams cover nearly the 
whole of the Copan valley Recently, however, tho 
site has suffered much from the effects of earthquake, 
and the river has begun to encroach on important 
parts of the ruins In the ciroumstancos, the Mexican 
Government has asked for the assistance of the 
Carnegie Institution’s Expedition, which has had its 
headquarters at Chiohen Itz& in Yucatan for some 
years and has had much experience m the restoration 
tnd preservation of Maya structures. Of this 
uo-operation the present discovery is an outcome 
Dr. Stronsvik reports, acoordmg to a oonununioation 
issued by Science Service, Washington, that a part 
of the bank has collapsed mto the river, and a 
beautifully carved chamber exoavatod fifty years 
ago by the late A. P Maudslay, the well-known 
British arohasologist, has fallen m The landslide has 
left a vertical section of the rums about a hundred 
feet m height on,the eastern side. Dr. Stronsvik is 
of the opinion that tho Maudslay chamber can be 
reconstructed, but the material earned away by the 
nver is irrecoverably lost. As a minor mitigation, 
however, tho landslide has revealed an instructive 
oross-seotion of the city’s development. 

Pypny Man in India 

A BBKABKABLK report has come from Bombay of 
the discovery of tho fossilised remains of a pygmy 
roan in Baroda State. Aooordmg to the aeoount 


from the correspondent of The Tune^ in tho issue 
of February 21, tho discovery was made at Vadnagar 
in tho Mohsaiia distiict of Uivroda Tho remains wore 
said to have been found in a proliistorie step well, 
150 ft. long, and wore those of a man 15 inches liigh 
With them was a cow IS inclios lugli; nearby was 
a stick 10 inches high Tho < orri'spondent of T?ie 
Times wont on to point out that tho discovory might 
call for a now orientation of theories i oncoming tho 
cradle of the human raco and the origin of civilisation 
which would no longer bo tracoil to Java, oi tho 
valley of tho Nile or tho Indus, hut rather to tho 
valley of tho Narmada lli' also roforriHl to Homer's 
story of the battle of tho dwarfs and cranes and tho 
report of Ctesias in tho fiftli contuiy bc of tho 
existonco of a dwarf riu'o iii tho hiart of Inilia Even 
if tho report wore taken soiiously - it has boon statinl 
to bo a hoax—tho ihsoovory of a single spociinon of 
so remarkably- an aberrant character would bo scant 
foundation “to prove tlie existence of an extinct race 
of jiygmies more diminiitivo than tliat in Afnta” 
Most etluiologists postulate a iiognto strain in tho 
Indian peoples winch riiav have been donveri from 
a diminutive riwe, not ot some unknown extinct 
form, but analogous to one of tho pygmy peojiles, 
which extend, with intermissions, from West Africa 
to Now Guinea, but these jicoples are a iiighly 
specialised rather than a primitive typo and their 
stature docs not, as a rule, fall much below four feel 
SIX mcluM Ethnological theory, for tho moinenl, 
remains unshaken 

High-Altitude and Long-Distance Flights 

Thk Air Ministry has recently authorised tho con¬ 
struction of two now experimental aeroplanes, one 
for high altitude and the other for long distance 
flights The high-altitude ini«hine will presumably 
be used for exploring the question of flight m the 
stratosphere, which is usually taken to moan that 
region in space above a heiglit of 28,000 foot There 
aro plenty of aircraft in existence capable of reacliing 
heights greater than this , tho present record is 47,366 
ft held by tho Italian inlet Donati, but no attempt 
has yet bcxin made to deal with the possibilities of 
economical flight at such heights The ultimate 
possibilities 111 this respect are much greater speeds 
owing to tho reduced resistanee of tho rariflecl air 
It will be nwessary to carry sujicrohargers to supply 
tho required oxygen for the combustion of tho enguio 
fuel, appliances for breathing and heatmg, air-tight 
cabins or special suits for the occupants, and propellers 
the pitch of which can be changixl to suit tho different 
air conditions These extras will have weight, which 
will reduce tho fuel carrying capacity of tho machine, 
and it 18 not impossible that this requirement alone 
will limit tho practical utility of stratosphere flying 

Thb time taken to olunb to such heights will bo 
considerable, which will possibly make the proposition 
not worth while except for long flights. Where again 
lock of fuel capiacity will plao.e a limit on it. Such 
flights are not likely to have any unmediate applica¬ 
tion to air transport, but their importance in the 
experimental sense is obvious The long-range 
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experiments have a more dehnite application 
both to civil and service flying, where the ijuestion 
of the proper balance between quantity of fuel 
earned—to the exclusion of useful load—and 
the necessity for landing for further supplies, is 
essentially a practical one, pioculiar to the geo¬ 
graphical conditions in different parts of the world 
These experiments should also fuither the develop¬ 
ment of the compression-ignition heavy-oil engme, 
the smaller specific fuel lonsuniption of which makes 
it particularly applicable m this case 

Future of Lighter-than-Air Craft 

The announcement that the Secretary for the U 8. 
Navy will oppose any further construction of airships 
to replace the wrockeil Macon presages the end of 
largo rigid airship activities in that country. Germany 
is now the only country, so far os is known, to con¬ 
tinue experiments with those craft m inereasmg sires, 
the now larger Zeppelin, to be called the Htndenburg, 
being now near completion It is significant that 
Dr K< kenor of the Zeppelin Company has succeeded 
whore others have failed, probably because with 
faith and perseverance ho has actjuirod that kind of 
knowledge and experience in design, and assembled 
a staff skilled m the technique of construction, 
mamtenance and handlmg, which can only result 
from practical experience. Germany has now been 
building large airships continuously since 1910, and 
even up to 1914 claimed to have flown 80,000 miles 
and carried more than 37,000 passengers The present 
QraJ Zcppdm, launched m 1928, has cross^ the 
Atlantic 62 times without senous mishap The only 
large airalup m the United States that is still in an 
airworthy condition, the Los Angeles, is a Zoppohn 
type built at Fnedrichshafen 

It is claimed nowadajs that for long-distance 
commercial flying the airship is tliroatoned by the 
large flying boat, which unquestionably has superior 
spieed, but has not yet attained a comparable range. 
The latest projected flying boats only claun to bo 
able to fly the Atlantic non-stop with a favourable 
wmd As a naval scout, if it can bo protected from 
attack, the airship is still unrivalled It can patrol 
trade routes far outside the range of aeroplanes, 
and its vision must be greater than any surface 
cruisers It is also reasonably independent for action 
of the movements of its own surface vessels, a decided 
drawback of aeroplanes earned by the fleet. 

Fundamentalism Undefeated 

A OABLS message dated February 20 from New 
York which has appeared m The Times states that 
on the previous day the House of Representatives of 
Tennessee defeated a motion to repeal the State law 
which prohibits the teaching of any theory that man 
is descended fh>m a lower order of animals. The vote 
against repeal was 67 to 20, and the opposition to the 
repeal was led appropriately by the oldest member 
of the House, who opened his ease by reading the first 
obapter of OenesiB. It will be remembered that 
about ten yean ago a young teaoher of biology. 
J. T. Scopes, was oonviotod and fined at Dayton 


under this law. The case aroused great controversy 
in the United States, and was outstandmg because 
of the eminence and the oratory of the counsel 
employed on each side Perhaps it was outstandmg 
also as a picture of the simple faith which holds 
that truth can be decided by lawyer’s arguments, 
and that scientific fact con bo settled by majorities. 
Fundamentalism is by no means dead m Great 
Britam, but with the growth of knowledge it is 
dymg 

Musk-Rats m Scotland 

Since the musk rat campaign was commenced by 
the Department of Agriculture for Scotland, in 
October 1027, the ofllcial trappers have killed 946 
individuals To this must bo added 60 killed by 
private persons, a total of 1,085, tho progeny of five 
females and four males which escapcxl from tui 
enclosure in Perthshire in 1927 Even the artificial 
pond on Glenoagles Golf Course has yielded five since 
the beginnmg of November 1934 {Scottish Naturalist, 
1934, p 11) As a rule, the trops wore laid at tho 
mouth of a burrow, and a remarkable fact is that 
they did much more damage to other wild creatures 
than to tho musk-rats themselves Mr. T. Munro, 
who supervised the work, records the death in traps 
set for musk-rats of 1,746 brown mts, 2,306 water- 
voles, 67 weasels, 36 stoats, 2,178 moorhens, 101 
ducks, and a miscellaneous collection of birds, m- 
cludmg amongst others 23 seagulls, 13 redshanks, 28 
snij}e, 16 blackbirds and a solitary kingfisher—a list 
of misadventures which runs to 6,687 items It is 
possible that this very considerable slaughter cannot 
bo avoided, but apart from tho brown rats the 
majority of the wild oroaturee slam are harmless, if 
not even useful from the human point of view, so 
that every effort should be mode to oonfine tho work 
of the traps to the pests they are meant to capture 

Moving Biological Dugrams 

Many of tho living processes of organisms can bo 
illustrated most effectively by cmema films taken 
through the microscope, and with Mr Walt Disney’s 
technique, diagrams could be shown in the same way 
for educational purposes. Tho Amonoan Genetic 
Association has applied this principle m publishings 
"Biological Movie Booklets’’ to illustrate coll divisicnj, 
fertilisation and moiosis, and it proposes to deal later 
with the more intricate processes of heredity in 
Drosophila, crossuig-over and so forth (Biological 
Movie Booklets Vol. 1 ; Normal Cell Division. By 
Clyde E. Keeler. Pp. 46. Vol. 2 . Maturation of 
Sperm. By Clyde E. Keeler. Pp. 94. Vol. 6 : Fer¬ 
tilization. By Clyde E. Keeler. Pp. 66. Washmgton, 
D.C.: American Genetic Association, 1929. 3 vote , 
1.60 doUan). Suooewively releasing the leaves of the 
booklets brmgs these dead diagrams to life, and for 
those who have not learnt to make the mental 
translation of diagrams into movement the effect 
should be improvmg. For those who have passed 
this stage the effect is still amusing, provided that 
the leaves ore turned over quickly. Taken separately, 
however, the figures seem to ^ drawn, not from 
life but firom .on euly or popular textbook. The 
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descriptive text is correct for 1908. The draughtsman¬ 
ship U3 not expert and the drawmgs should have been 
reduced from a larger size to conceal its defects If 
a future generation is to learn its biology this way, 
it is to be hoped that the publishers will take their 
task more seriously and remedy these shortcomings 

Acquisitions at the Bntish Museum (Natural History) 

Rectcnt acquisitions by the Department of Zoology 
mclude a specimen of the frilled shark {Chlamydo- 
aelachut) caught by a trawler off the west of Ireland. 
This 18 the first occasion on which tins species has 
occurred in British waters It was first discovereil off 
the Japanese coasts Tho frilled shark is of great 
mterest on account of tho many primitive characters 
which It possesses Tho mouth is at tho end of the 
snout, insteoil of being underhung as m most living 
sharks Tliore are six gill operungs on oaoli side 
instead of the usual five, and the teeth ore of a curious 
comb hke shape The body is much more slender 
and eel-like than ui other sharks, and in several ways 
it approaches some of the very ancient types of fossil 
shark-hke fishes. Through the generosity of the 
trustees of the Salisbury, South Wilts and Blackmorc 
Museum, tho Department of Geology has received a 
large number of fossil invertebrates and fishes, 
forming part of tho collection made by the late Dr 
H P Blackmore from the Oialk m the vicinity of 
Salisbury. A further valuable instalment of 488 
specimens of Swiss minerals, representing 69 carefully 
recorded localities, collected by himself, has boon 
presented by Mr. F. N. Ashcroft to the Department 
of Mmorols 

The Department of Botany has received a beiiiicst 
of Mr T J. Foggitt’s British herbarium This 
numbers 4640 sheets of well-gathered and beautifully 
preserved plants Mr Foggitt was a well-known 
Yorkshire botanist, tho son of the T J Foggitt who 
collaborated with J. O Baker in the formation of tho 
Botamcal Exchange Club which brought Thirsk mto 
botanical prominence m tho sixties of last century 
Tlio herbaniun is rich in Yorkshire plants, and is a 
welcome addition not only for this but also on aooount 
of the large number of extremely rare plants it con¬ 
tains. Tho Siamese oolloction of Dr A. Maroon has 
been purchased. It contains abundant material of 
2772 numbers moludmg several co-types. It has 
been named for tho most part by the late Prof W 
Craib and Dr. A. Kerr Tho collection forms a valuable 
addition to the Department wliich is weak m Siamese 
plants A further set of Dr. H. Sohhebon’s Tanganyika 
plants numbermg 146 has been purchased. The first 
two fascicles of Lundell and Nannfeldt’s “Fungi 
exsiooati sueoioi praeeertim Upsalienses” has been 
presented by the Elias Fries Committee. Tins 
exsiocata is of especial interest as it consists mainly 
of fungi collected m the neighbourhood of Uppsala, a 
region made famous by the classical works of Ehas 
Fries. 

Rural Electrification in Russia 

Omx of the results of the first five-year plan is to 
change fundamentally the character of farm work m 


the USSR Instead of a million small holdings, 
there ore now only some thousands of large collective 
agnoultural and pastoral farms Horse traction and 
manual labour are rapidly being replaced bv the 
mechanical tractor and electrically driven machines 
and implements Electrification is the ko> note of 
the uidustrial reorganisation of tho country In tho 
Kltclnoal Review of February 22, G Shapiro gives a 
description of some of the new agricultm-al and dairy 
farming methods Experiments on elcctncal haulage 
and eleotrio tnwitors for ploughing have proved mort 
satisfaotory The electric tractors used for ploughmg 
were usually oonvortod meohamoal tractors m which 
the mtemal combustion engines had been replaced 
by electric motors. The results show a oonsiderable 
savmg m workmg expenses Excellent results are 
being obtained with electric threshing, which is 
developing very rapidly Those machines are pro¬ 
duced m KJiarkov, and are driven by electric motors 
Eloctnoally driven machines have also been success¬ 
fully experimented on m oonnoxion with vmoyards, 
tea plantations and cotton holds. In dairy farms, 
electricity will be used for milking, cleaning the 
animals, preparing food, water pumping, ventilation, 
butter making, cheese making and lighting Pig 
farms and poultry farms also take an appreciable 
eleotno load Researches are being made on the 
heating of the sod and the influence of light and 
various rays on seeds, roots and poultry and animal 
breeding By tho end of tho second five year plan 
(1937), it IS anticipated that about 30,000 stations 
wdl be threshuig olootnoally and will cover a sowing 
area of about 30 million acres 
Aerodrome Lighting for Night Flying 

OwiNo to tho steaiJy increase m the number of 
jiassongers and in the volume of tho mails earned by 
aeroplanes, tho jiropor lighting of aerodromes has 
become of great importance In the QJS C, Journal 
of Novemlcer, Mr W A Villicrs desoribos tho equip¬ 
ment produced by the General Electric Company for 
this purpose. Tho problem is to give the pilot of an 
aeroplane flying on a dark night the guidance he 
requires to make a safe lanthng In many cases at 
tho present time, aerodromes ore only a few nules 
apart, ho must therefore bo able to identify the 
place with certainty This is done by means of a 
beacon Tho light must bo visible m all weathers, 
but must not bo dazzlmg 'Hie colour and character 
of the light should be different from that given by 
neighbounng beacons Tho beacon is in tho shape of 
a truncated cone about 14 ft high, formed of six 
hairpin-shapied neon tubes giving the usual red noon 
colour It has low mtrmsio bnlhancy, but in favour¬ 
able weather conditions can be seen at a distance of 
60 miles. Tho identification is usually effected by 
making it flash in Morse oharocters the initial letter 
of the aerodrome, The boundary of the landmg place 
la marked out by elootrio lamps inside orange gloss 
globes. All landings are made against the wind as 
this direction gives the safest landmg The landmg 
ground should always be flood-lighted, the space 
bemg so large that even tho fastest aeroplane does 
not overrun the lighted area Nine Osram lamps 
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each taking a kilowatt are used for this purpose. 
Views are shown of the flood lighting employed at 
Croydon air-port. 

American Amaryllis Society 

Thk first year book (1934) of this Society has 
recently been published under the editorship of 
Dr Hamilton P Traub (Orlando, Florida , 2 dollars) 
Plants belonging to the genera Amaryllts, Htppeat- 
Irurn, Cnnutn, Zephi/ranthes, Alatromena and others 
are the spocial objects of the Society, though its 
interest can reasonably be expected to mcliido such 
well-known plants as snowdrops, daffodils and snow¬ 
flake {Leuctgum). A useful classification for show 
purposes has been prepared, and the Fischer colour 
chart has been adopted as the standard of 
colour nomenelature Botanical ilescriptions of the 
Amarylidete according to Baker are given, and many 
pages are devoted to the breeding of the various 
species Other sections deal with propagation and 
oulture, wlnlst msoct peats and diseases receive brief 
mention Storage, foromg and inarkotmg ore also 
ihscusseil One of the most noticeable features is 
the brevity of each contribution, for nearly seventy 
articles are included m the 102 pages of the volume 
Tlie memory of Henry Nehrling, a noted raiser of 
Amuryllxa plants, is honoured by dedication of the 
first year book 

The Observatories Year Book 193a 
This important publication of the British Meteoro¬ 
logical Office (Air Mmistry) contains a very large 
mass of meteorological and geophysical mformation, 
obtamod at the hvo observatories of Lerwick, Aber¬ 
deen, Kskdaleinuir, Valencia and Ki'w, together with 
upper-air observations made by soundmg balloons 
(London H M Stationery Office.) Its appearance 
has boon slightly delayed owing to a change m its 
mode of production hitherto it has been prmted, 
but m the present issue most of the extensive tabular 
matter, and part of the text, is reproduced direct from 
typescript by the Replika process of Messrs. Percy 
Lund, Humphries and Co , Ltd There is a certam 
lo-is m legibility and appearance, but this disadvantage 
IS on the whole outweighed by the reduction m cost 
thus achieved , the reduction is passed on to the 
purchaser, smee the “Year Book" now oosts two 
gumoas (postage extra) instead of three as for the 
preceding volumes The volume provides a very 
important record of the meteorological and magnetio 
conditions over the British Isles during 1932. 

Amencan Expcdiuon to Tibet 

An expedition of tho Academy of Natural Sciences 
of Philadelphia has recently left Yachow m Szechwan 
Province, Chma, for a year’s survey of the zoology 
of etistem Tibet. The party is under the leadership 
of Brooke Dolan of Philadelphia who, with some of 
his Staff, has had previous experience in the 
western Chma area Its main object is to obtain 
information and material for habitat groups of 
typidM Tibetan animals, such as tho wild yak, wild 
liorse, ammon sheep, snow leopard, Tibetan gazelle 


and bear; and os an aid to this end motion pictures 
will bo taken of the wild game, which is said to be 
abundant on the high steppes of Kuku-nor and 
Tsaidom Mr Dolan’s party is working in co-opora- 
tion with the Metropolitan Museum of tho Academia 
.Sinica m Nanking It is gratifying to find that 
expeilitiona in out of tho way parts of tho world 
are conoentratmg more upon observation of animal 
distribution and habits than iijHin the unrestrained 
collecting which was often divorccnl from any sort 
of ecological observation 

Age of a Stone Curlew 

A SHOUT note (Proc Roy Zool Soc N S Wales, 
1933-34) records the presence in a suburb of 
Sydney of a fine sjieLimeii of stone curlew, which 
has attained a great age for such a bird Ho was 
brought to Sydney m his third year, and by the 
end of 1934 he will have passed his twenty-ninth 
birthday , during all the time he has been allowed 
absolute froeilom in the garden More information 
regarding this interesting bird would have been 
welcome On what has it been fed durmg these 
years, for the food of waders is not always easy to 
obtain T Also, has it over shown any movements 
suggestive of a desire to migrate at tho proper 


International Inquiry into Television 
The Rome correspondent of The Times states that 
tho executive committee of the Institute of Educa¬ 
tional Cinematography has decided to set up an 
mtemational committee to study tho problems 
raised by television The committee, which will be 
composed of representatives of national organisations 
in Europe and America mterested in television, will 
uKjuire into the condition of television in the various 
countries and the questions raised by its practical 
utilisation; the relations between television and 
cinematography; and the use of television for 
cultural and ^ueational purposes 

Scientific Research m Japan 
The report of the National Researoh Council of 
Japan for the year ending March 1933 shows that, 
during the year, meetmgs of the followmg divi¬ 
sions of the Council were held . admmistration, 
astronomy, geophysics, chemistry, physics, geology 
and geography, agriculture, medical scienoee, engmeer- 
ing and mathematics. Each division has sectional 
committees which deal with branches of the work, 
as for example, dyestuffs, mdustnal research and 
radio research ; and delegates attended the meetings 
of the International Unions of Astronomy at Cam¬ 
bridge, Mass , and of Mathematics at Zurich. Tho 
urgent necessity of encouraging and supportmg 
scientific and mdustnal researoh has led to the 
formation of a “Foundation for the Promotion of 
Scientific and Industrial Researoh of Japan” which 
was incorporated in December 1982 with on annual 
Qovemment grant of 700,000 yen for current ox- 
penscB. 
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Lectures for Students in Secondary Schools 

With the view of stimulating; interest in science 
and its contacts witli everyday life ivmong pupils in 
secondary schools, the British Science Guild has 
inaugurated a now senes of lectures by eininont men 
of science to pupils from such girls’ schools in Ijoiidon 
'flic first of the senes will be by Mr C C Paterson, 
director of the Research Laboratories of the General 
Eloctrio Company, who will lecture on “The Electron 
Liberated • its Industrial C’onsoquencos” The 
lecture will be given to pupils from schools north of 
the Thames on Monday, March 25, at 5 0 p m m 
the I^ecturo Theatro of the Institution of Elect™ al 
Engineers, Victoria Embankment, London, W C 2, 
and will bo repeated to the group of schools south 
of tlie river on Wednesday, March 27, at the same 
lunir 

Memorial to Sir Edgeworth David 

In Older to ensure a memorial worthy of Sir 
Edgeworth David, tho geologist and explorer, who 
died on August 28, 1934, a mooting has been held 
m Sydney wluoh included representatives from the 
business, professional, scieiiliiic and ocaduinic life of 
the city, and tho following resolution was adopted 
“In view of tho great work done by Sir Edgeworth 
David for the science of geology and in view of tho 
outstanding importance of his teachmg, research, and 
ooiitnhutions to geological knowledge as the first 
Professor of Geology in the University of Sydney, 
the Committee resolves (1) that a fund to he known 
as tho David Memorial Fund be raised, that it bo 
handed over to the University of Sydney, and that 
the income from it be applied in such manner os tho 
Senate thinks will best aid in the wlvancomcnt of 
tho science of geology ; and (2) that the Senate bo 
requested to associate the name of Sir Edgeworth 
David permanently witli tho Cliair of Geology ’’ 
Further information can bo obtained from the 
Honorary Treasurers, David Memorial Fund, Science 
House, Gloucoster Street, Sydney. 

Announceinenta 

His Majesty the Kino has been gracimisly 
pleased to accord his patronage to tho Institute of 
Chemistry of Great Britain and Ireland Tlie Institute, 
which was founded m October 1877, celebrates this 
year its charter jubilee, having been moorporatod by 
royal oharter granted by H M Queen Victoria in 
June 1886. 

The University of Toronto has awarded tho Charles 
Miokle fellowship for 1936 jointly to Dr. Edward 
Mellanby and Mr*. May Mellanby. The fellowship 
18 endowed under a bequest by the late Dr W J. 
Mioklo, and is awarded annually “to that member of 
the medical profession who is considered by the 
Council of the Faculty of Modiome of the Umversity 
of Toronto to have done most durmg the preeedmg 
years to advance sound knowledge of a practical 
kind m medioal art or science” 

M*. H. J. PoouTY, general secretary of the Society 
of CSiemioal Industry, who was the first student to 


go through a course of chemical engineering at a 
British university - Liverpool 1804-98 —has boon 
awanled the Osborne Reynolds medal for nioritonous 
contribution to tho progress of tho Institution of 
Chemical Engineers Tim modal, which was first 
awarded m 1928, is in lionour of Prof Osborne 
Reynolds (1842-1012), whoso rosoarohos on heat 
tnuismission and tho How of liquids are extremely 
important to the chemical engineer 

It is annoiinoed that the dates for the May and 
June soir6os of tho Royal Society have been altered 
to Friday, May 3 and Friday, June 14 

The Gorman Rontgon Society has recently luul a 
moinorial tablet erected to Rontgon at Pontresma 
in the Kngiuiiiie, where for more than forty years 
ho Hjieiit hiH annual holiday 

An exhibition of hygione will bo held in Strasbourg 
on April 6-22 to demonstrate s< leiitifie, mlministra- 
tive, industrial and commercial progress in the field 
of hygione and sanitary teelinique, particularly as 
regards corporal hjgiene, school htgione, housing, 
clothing, diet and sport Fuitlier information can 
he obtained from Services Admmistratifs, U6tel de 
Ville, rue Bnifoe 9, Stiasbourg 

The Association of Siiecial Libraries and Informa¬ 
tion Bureaux (ASLIB) is to hokl its twelfth annual 
conference at St John’s College, Cambridge, dunng 
the week eiiil beginning Friday, Sejilombcr 20 
Particulars may be obtained from the Secretary of 
the Association, 16 Russell Square, London, W C 1 
Sir Richard Gregory has agreed to accejit re-nomina 
tion as president of tho Association for 1935-36 

On tho initiative of tho Italian Society of Cnmmal 
Anthropology and Psychology, a moctmg was 
recently held in Pans, attended by tho Mimster of 
Justice, numerous leaders of the French medioal 
and legal prof'-ssions, monibers of tho French society 
of orunirial prophylaxis and various foreign representa¬ 
tives, to di8< uss a proposal to found an international 
sor-ioty of cniTiiiial aiithrojiology and psychology 
After acceptance of tho proposal, it was agreed to 
hold tho first congress of the society in Romo next 
October 

APPl-iaATiONS are invitod for tho following appoint¬ 
ments, on or before tho dates mentioned.—An 
assistant secretary to tlm British Association—-The 
Secretary, British Association, Burlington House, 
W.l (March 11) A prmoipal of the Borrow-m- 
Fiirness Teclmical College—'fhe Director of Educa¬ 
tion. Town Hall, Borrow-in-Furness (March 12) A 
probationer naturalist (male) on tho scientific staff 
of tho Fishery Board for Scotland—Tlio Secretary 
101 Oeorgo Street, Edinburgh, 2 (March 18) A 
reader in sociology at Bedford College—The Aoademit 
Registrar, University of London, S W 7 (April 1) 
A William Prescott professor of the care of animals 
in the Umversity of Liverpool—Tho Registrar (April 
23) 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natube No notice is taken of anonymous communications 
Notes on points in some of this week's liETTERs appear on p 346. 
Correspondents are invited to attach 8imii.ar summaries to their communications. 


Laws of Shell-Growth m English NaUve Oysters 
{Ostrea edulis) 

On invostigating rooontly an eoonomio problem 
on growth m the native oyster, Ostrea edulis, 
close relations were found between volume and 
weight of the entire animal, and both mean 
diameter and mean axis of the shell (moan axis 
bemg the mean of the describeil* dimensions of 
length, breadth—or height zoologically, and width 
—or thickness) As oysters are measured in 
wooden tubs (4 ‘wash’ = one ‘tub’) on the oyster- 
beds and mean diameter is the simplest criterion of 
size, volume and mean diameter are the most in¬ 
teresting relations economically Volumes and mean 
diamotors for Essex native oysters from Roach 
River are given in Fig 1, and show a close 
approximation to the relation y = 0-0404 
where y is volume m o.c. and x »mean diameter 
in cm The plottmgs ore of samples ot 10-40 
oysters cstuiiated at 2, 2 or 3, 3, 4, 4 or 6, 
and 5 yeaua of age, with additional samples of 
small oysters, for which I am greatly indebted to 
Mr. Austin Gardner and M Rigoine do Fougerolles 
Samples of tiny oysters grown in 1034 in the sea 
were obtained livmg on a limed tile from Franco and 
are plotted, smce English spat attached to shell are 
ditlicult to detach whole, and any difference between 
English and French spat is estimated to bo non- 
sigiiihoant on the scale sho^-n 

It 18 clear that a definite law of growth exists 
irrespective of rate and notwithstandmg the range 
of mdividual variation which will be discussod later 
It can be shown that, for any given mcrement m 
average moan diameter, the average mcrease in 
volume IS successively approximately 11 66 times, 
4-19, 2-76, 2-20, 1-90, 1-72, 1-60, 1 62, 1-46, 1-40 
and so on • thus from J m to 1 m the increase in 
volume IS 11 66 times or 1,066 per cent; from 1 m 
to 14 m 4-19 times or 319 per cent; from I4 m 
to 2 in. 2-76 times or 176 per cent; 2 m. to in. 
2-20 times or 120 per cent; 2^ m. to 3 m. 1 90 times 
or 90 per cent. Similarly, the mcrease m mean 
diameter from 1 cm to 2 om. is 11-66 tunes and from 
2 om. to 3 cm 4-19 tunes and so on; and from 0-6 
om to 1 cm. 11-66 times and from 1 -0 om. to 1 -6 om 
4 18 times and so on ' 

It IS known that the rate of growth of the shell 
varies locally with habitat and from season to season* 
with environmental conditions, and that therefore 
there is no special size for a given age. Nevertheless, 
age can be estimated empirically from local know- 
le^e to within one year in a fair proportion of shells. 
The estimations plotted m Fig. 1, i!*, are subject 
to these limitations ; for example, groups 2-3 emd 
4-6 were put in intermediate olas^; most of the 
shells showed umformly good growth. 

Experiments m the sea on the growth of Essex 
native oysters in the first and second year have been 
made over a long period', and one sample has been 
roared mto the fourth year. This sample was tedien 


out of the sea m the summer of 1927 when the fourth 
year’s growth had begun . two of the largest of these 
are plotted m Fig 1 (IFAf'). A few oysters reared 



m the Port Erm tanks' and exammed in the third 
summer of growth (1934) dunng the growth period 
are also plotted m Fig. 1 (FJ5.'). In these two oases 
new thm shell shoots have rapidly mereased the mean 
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diameter without an immediate oomroonBurate m- 
croase m volume* The eamples and experiments 
illustrate the wide range of variation in annual rate 
of growth, eind uidioatu that well thought out and 
long standmg oxpienments in the sea are needed in 
different looahties to obtain satisfactory data cor¬ 
related with the environmental i-onditions It is 
hoped to begin such expienments m the near future 

The relation of mean axis lies somewhat closer 
than moan diameter to volume and offers a better 
oritonon of comparison between different stoiks of 
oysters The difference between certain typos of 
E^x natives and Fal Estuary bank oysters already 
noticed* is given definite expression in the deduced 
graphs (see Fig. I, R‘ and FSB) for the relation 
of volume to mean axis, details of which will be 
published later 

The resemblance of the shape of O edulis to n 
segment of a sphere is real, since the ‘heights* (h) 
of segments of spheres having the same volume and 
mean diameter as the major oyster samples noted 
above gi\e the straight line graph in Fig. 1, within 
experimental error, when plotted against moan 
diameter. (Prof L Rosenhead kindly gave me a 
formula for fmding unknown heights from given 
diameter and volume ) The fundamental shape of 
this oyster is therefore a function of that of a seg¬ 
ment of a sphere j for a definite relation also exists 
between segment heights and observed oyster widtlis, 
as will be shown when the subject can bo treated more 
fully at a later date. 

J. H. Oeton 

University, T..iverpool. 

Doc 20. 


' Orton, J H , Report 
P 12, Falmouth, 1^6 

• , Fig 8, p 22 and p 23 

* Orton, J H .Ftrke.U W and bman, n o , nATUHB,i«i,2o, 
‘ Orton, J H,J Mar Biol. Auoo , 16, 397 and 418 , 1928 
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. p 23 

V and Smith, M 


Fal Eatuary Oyatcr B«da 
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Detection of Nuclear Disintegration m a 
Photographic Emulsion 

It has been shown recently by diadwick and 
Goldhaber*, and by Fermi and his collaborators’, tliat 
some light nuclei, particularly lithium and boron, 
are dismtegrated by slow neutrons In the case of 
boron, the mass-energy relations seemed best satisfied 
by assummg a dismtegration into three particles* 
The simplest reaction, namely . 

B*’ -f n* - Li’ -f Ho*.(I)' 

should, according to the oooepted masses of the 
particles, release some two million e volts more 
energy than is observed. Unless the existence of 
new isotopes. He* or Li', of improbably low masses, 
be assum^, no other dismtegration mto two particles 
would fit the mass-energy relations. 

To decide the tyjie of reaction directly wo have 
made use of the following method. A photographic 
plate was soaked m a solution of borax and then 
dned, thus introducing boron mto the gelatme. The 
plate was then exposed for 1« hours to a radon- 
berylhum neutron souroe of strength 80 miUiounee, 
enclosed in a thick lead cylinder to reduce the effect 
of the gamma-rays. Both source and plate were 
Burroundod by pandfin. 

One of us (H. J. T.) has worked for some tune on 
the detection of fast particles by the tracks pro¬ 
duced in photographio emulsions. By the courtesy 
of the research staff o*f Messrs. Ilford, Ltd., new 
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types of plate have been prejiarod specially suitable 
for this work, and we have used these special plates 
m the present oxperunents 

The plate impregnatcil with borax shows, under a 
high magnification, numerous short straight tracks, 
of which the equivalent length m air is 1-1 ±0 I cm. 
There are some 50,000 such tracks per bij cm of 
the plate A photomicrograph of one of the tracks is 
reproduced (Fig 1 x 1250) Control exponmonts with 
untreated plates show that the trai-ks tannot reason¬ 
ably bo asciibod to aav- other cause than the dis 
mtegration of boron by slow neutrons 



^ Tracks of this kind cannot lie due to a three- 
particle disintegration, and we must therefore con- 
oludo that the dismtegration takes place according 
to reaction (1), which loquircs that the meiss of the 
B** atom should be 10 •011 ± 0 001, the other masses 
bemg known to withm fairly narrow limits 

Note added m proof • In a similar way, by using a 
salt of lithium, we have obtained tracks which cone- 
spend to tlie reaction 

Li* -f n* - Ho* -f H».(2)* 

The length of these tracks represents the sum of the 
ranges of the two resultant particles, and m found to 
be60± 02cm air. HJTavi.or 

Cavendish I.aboratory, OorDHABEK 

Camhridgo Feb 11. 


> Natcr*. m, 95. Jan 
• Anuldl, n'Agostlnn. 1 
liMTca Scuiuifica, VI, vol 


12, 1915 

terml, Foiitecarvo, BsMttl And Segnl 
1, No 2, Jan 31. 1915. 


Directed Diffusion or Canalisation of Slow 
Neutrons 

It has been shown by Fermi and his oollaborators* 
that the efficiency of radiotwtivation of certain 
elements by neutron bombardment is greatly in 
creased by eurroundmg them with water, pmraffin or 
similar hydrogen-contaming substances This effect 
IS attnbuted to multiple collisions between neutrons 
and protons, similar to those due to the thermal agi¬ 
tation of gas molecules, produomg reduction m speed 
of the neutrons, which facilitates capture by other 
nuolei 

It was pomted out to us by Dr Leo Szilard, who 
was then workmg in this laboratory, that this re¬ 
tardation by diffusion should afford a possible method 
of oontrolling the dueotion of propagation of slow 
neutrons. The mean free path of slow neutrons 
between successive collisions with protons is con¬ 
siderably less than their range in air. Consequently, 
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It wti« aritiotpated that a stream of slow neutrons 
would diffuse more readily along an air ooliimn 
contamed in a tube having walls composed of a sub¬ 
stance of high hydrogen content, than thiough the 
walls themselves 

We have verified Dr Szilard's preiliction m the 
following manner Neutron sources oonsistmg cither 
of about 100 milhcurics of radon with bei’yllium, or 
of 160 milligrams of radium in tubes surrounded by 
beryllium, wore embedded in paraffin blocks 10 ern 
in diameter and 10 cm high, and pliwed inside a 
large cavity in the base of a hollow cylinder of paraffin 
wax. The walls of the cjluidcr wore 7 -10 cm thick, 
and its length could be altered by the aildition of 
a number of similar sections of 12 cm mternal 
diameter The intensity of the neutron beam at 
various (hstances from the source was ineasurod by 
the rndioaotivity mducwl in thm pieces of sdver or 
rhodium or in iodine , the activity of tho detectors 
bemg measured by a Ooiger-Muller counter 

In this way, aiipreoiable radioiwtivation was 
obtained at distances exceeding one metre from tho 
source A right angle bend in the tube reduced the 
intensity of the neutron beam by about 30 per cent 
To obtam the maximum canalising effect, it was 
found necessary to avoid all gaps in tho walls and 
to close both ends of tho canal with wax A tube 
of pure graphite gave a smaller but definite canalising 
effect, but none was observixl with a tube of ailulter- 
atod ebonite 

Fuller detads of those exiienments will appear m 
a forthcoming issue of the Brttteh Journal of Radiology, 
and other observations will be published tnde- 
pondently by Dr Szilard 

F L Hopwood 
T A Chai,meb8. 

St Bartholomew’s Hospital Medical College, 
London Fob 19 


mass m by the energy of the spin only (neglecting 
the electrostatic energy). Tlie followmg statement 
will then bo correct os to order of magnitude 

2 r'l ~ 

Wo can ossume that p is Bohr’s magneton 
eh e e* he er, 

” Aitmc’ ^ 2 mc‘ 2ite* ~ 2a ’ 

where 

he 1 

* “ l37 2’ 

tho fino-stnicture constant, and r, ^ e^jme*, the 
({iiantity usually called tho radius of tho aleetrun , 
It IS connected with tho electronic radius ra of the 
new hold theory by the equation 

rtj — I 236r, 

From our first eijuation we find now 
~ = 2“472 X 


Since r' is considerably larger than Tfi, the electro¬ 
static energy m the now model will be a small frnction 
of me*, and we are justified m negleotmg it for our 
rough estimate 

Agam, tho hold ‘in the interior’ of tho magneton 
may safely be equated to the absolute field 6, which 
fact, as to the order of magnitude, will lie expressed by 


b 


Zrnc* 


4a 


r, ' e* 


This 18 to be compared with the value, say bfi, 
formerly calculated from tho electrostatic energy 


■ /.a Jlietrea V, », 7-S, 1934 t, 8. 380. 19J4 VI, 

1, 2 , 1933 


The Absolute Field Consunt in the New Field 
Theory 

In the modification of Maxwell’s theory proposed 
by one of us*, the notion of an ‘absolute field’, called 
6, played an essential part In the electrostatic case, 
the imiversal constant b is simply the upper limit 
of the field strength, whilst m the general oaao of 
an arbitrary field, b sets a limit to the possible 

values of y/iE*—!!*), when E and H are calculated 
m that Lorontz frame m which the Poyntmg vector 
vanishes m the given world -pomt (In the exceptional 
case when there is no such Lorentz frame, that is, 

if £ is perpendicular to H and JS* ■= H*, there is 
no lunit ) Bom and Infeld* have calculated 6 from 
the experimental values of the charge e and moss m 
of the electron by equatmg to me* the total energy 
of Biat centrally symmetncal electrostatic solution 
which has the total charge e By this procedure b 
works out to be 9-18 X 10** b.s.u 

Wo now believe that this determination may be 
wrong, notably too high, because tho spm had been 
neglected. Smee the solution for the spinnmg 
electron camiot yet be calculated, we must content 
oui^ves with givmg a rough estunate Let p be 
the magnetic moment of the spm and r' the new 
radius of tho electron (to be calculated here) and 
let us try tentatively to account for the obsiarvod 


. 4(1.236)« u 


If the estimates are not too rough, the now point 
of view mcreases the radius of tho electron by a 
factor of about 10, and decreases the limitmg field 
to about the twentieth port 

Max Boax 


Cambridge 


Ebwin Schb6dinoer. 


Oxford. Jan. 28 


* M Both, Natvbs, 118, 282 , 1933 

• H. Born uid h Infrld, Pne Hov Sue , A, IM, 429 , 1934 


The Hypothesis of Continental Drift 
Thb late Dr. A. Wegener claimed the advantage 
for his hypothesis of ‘contmental drift’ that it could 
be tested by makmg repeated astronomical observa¬ 
tions of the positions of land stations; for drifts 
at the rates of only a few feet a year would suffice 
to ewry the land masses far within the span of geo¬ 
logical time. Few geologists would m respect to this 
problem deny the applicability of the dictum that 
‘the present is the key to the past’ j the question is 
whether precision determmations of 'position’ xnll 
give measurable results withm a reasonable time. 

In 1932 H^rr Hans J^lstrup determmed the 
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longitude of Sabino I , East Greenland, and rom 
paring his value with that of Bbrgen and Co|ieland’K 
(1870) he finds a westerly drift of 616 metros. Owing 
to uncertainties inherent in the methods iieeil m 
1870, this figure is imreliahlc, hut Hon Jolstnip 
concludes that at least 260 metres of the apparent 
drift is a real one, and ho expresses the hojio that it 
will ho posaihle to rejieat his ohservations in, say, 
1942 to ostahlish the fact of drift beyond all possible 
doubt* 

Herr .Telstnip’s results would seem to waiiani 
tho initiation of an investigation of the inattei as a 
world problem by fixing now the positions of a 
network of stations, so that by future obsei vat ions 
the reality of ‘continental drift’ may bo si't!!!*!! one 
way or the other in tho Iifetunes of at least (ho youngiu 
of us Tho stations must bo chosen witli duo regard 
to geological situation To examine ‘continental drifl ’ 
wo shall want them on tho groat ‘shields’ especiallv 
on extensive ‘crystallmc massifs', tho so-eallod ‘stable 
blocks’ That largo horizontal displacements have 
taken place in the ‘mobile belts’ of tho crust is known 
and it would bo valuable to have stations on such 
belts which show activity at tho prestmt day, foi 
example, tho Eost-Indian island arcs, so that the 
movements of tho ‘stable blocks’ may be related to 
the cnimplmgs of tho ‘mobile bolts’ .Such results 
cannot fail to throw light on the mechanism of 
mountain buildmg, and there is good reason to 
behove that it will now bo possible to miso tho stiiih 
of crustal movements to a seionco by obtaining 
quantitative data 

Tho time has come for some intomatioiial hoilv' to 
take up the matter (1) to mquiro what stations, 
such as the great obsorvatorics, have bw'n dotorinuiod 
with sufficient accuracy to bo of use, (2) to considoi 
what further stations shall bo established, and (3) to 
organise periodic rodetemiinations every five or ti'n 
years m the future 

L Hawkkm 

Bedford College, 

Regent’s Park, N W 1 
Feb 1 

' Jfofumi, No 10, p 300 , 1934 


Action of Thyroid Extract on the Respiration 
of Tissues of Invertebrates 
Thb respiration of fresh tissues (whole and 
macerated), and of dried and powdered tissui's of 
various mveHebratos with and without tho addition 
of thyroid extract, was measured m the Barcroft 
Warburg apparatus (in Ringer solution, soa-wat'or. 
normal salme or water, accordmg to the tissue) 

It was found that in the case of eggs of insects- - 
raono-voltinio Bombyx nwrx during aestivation and 
incubation (let and 3rd stages of egg developmont)- 
thyroid extraot oatlsed an moreaso of oxygon con 
sumption up to 23 per cent; on hibernating eggs 
the eCFeot of thyroid extraot was even more inaikoii, 
«id oxygen consumption was increased up to 3,7(M) 
per cent The experiments were earned out at 
temperatures of 11°-iT C With wholo and various 
portions of the silk-glands of Bombyx man, oxygon 
consumption was moreased up to 16 per cent. 

Seh^noderma An increase up to 300 per cent was 
noted with unfertilised eggs and with ovaries of 
Spherocinua gratwlana, 

OruHaeea. With fertilised eggs in all stages of 


dovolopmont of Varcinus imriiiw, Kujmgurus pri 
ileauxix, Bortunua corrugatua and Bortunus holalaltta 
an moreaso up to 300 [ler cent was noted 

Molluaca With fertiliHixl eggs of Aplyava limanna, 
lui increase up to 220 per cent was noted 

Tumcafa With tho ovary of Ctona itUeatiiuUia an 
mcn-aso of oxygen consumption np to 360 jier cent 
was noted 

In eveiy cow tho ai turn of the tli\roul extract was 
identical 0/1 th/- iiiunjiirryl and fnslily nia/’crated 

The action of tho thyioid extract was even more 
marked on suspensions of tissues which had bci'ii 
diied anil [xiwdeiiKl, for example, increase of oxygen 


eoiisiimption was noted uji to 
5,000 [MTc/nt with jiowdcied ej^^s of Bombyx mori , 
.“l.OOO ,, ,, ,, , silk glands of Botnbyx 

9,300 ,, ,, .. o\ ary of EchincHlenna, 

4,000 ,, ,, ., ,, eggs of Crustacea, 

2,700 ,, ,, ,, ,, eggs of Molliisca , 

30,(MK) ,, ,, ,, ovary of Tiinicata 

The milueiue of thyroid extract on oxygon eon 
sumption IS almost mstaniRneous and lasts up to 


20 minutes In the ease of suspensions of {Hiwdercd 
tissues which have boon standing for months (eggs 
and Milk glands of Bomhyr mon) and show almost 
zero oxygen consumption, tho addition of thyroid 
extract causes an almost iimnodiate restoration of 
oxygen consumption 

.Solutions of jiotasHium cyanide did not diminish 
the action of thyroid extrmt on suspi-nsions of dried 
anil powdered eggs of Bombyx mon , tho cyanide 
hIouo, in the absoiito of thyroid extract, was found 
to increase tho oxj'gen consumption of this suspension 

All tho experiments aro mnile with tho thyroid ex¬ 
tra! t‘Elyteran’(Bayer) Synthetic thy'roxm was found 
to have no effeet at all on oxygen consumption 
Full details will be jniblisheil elsewhere 

Rivka Ashbbl 

Department of Parositologv, 

Hi'brew Ibuvorsitj, 

Jerusalem, 

and 

.S(«4ione Zoologiia, 

Naples 

Anzsthesia Produced Electrically 

In his letter entitled “Testing for Unconsciousness 
aftiT an Electric .Shock”, in Natubb of January 19, 
Gapt C W Hume expresses tho opinion that tho 
cloetnc stunning of animals is based on dogmatic 
assertions Ho need not fear that research m this 
matU'r will not bo wcluomcil by all conconied, or 
t.hat any inquiry, based on actual mvestigation, will 
I/O stifiixl It IS, liowevor, only a matter of time 
liofoTo such reeoarch confirms the opinions expressed 
by ommont physiologists m favour of electric 
antestlicsia for animals 

The {/omts raiBixl by Capt Hume do not help to 
clarify' matters; ui fact, argument from such 
premises is liable to confuse tho issue Tlioy may 
bo oommontod on as follows . 

(1) Tho subject referred to is a human being 
Animals are very much more susceptible to electric 
shock than humans as shown by tho extraordinary 
liases of animal electrocution on record There, is 
no evidence of the existence of a ‘nightmare state’ in 
tho cose of animals 
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(2) Tho mtomiptod u r uHo<i by Rt'^rimburger 
and Hertz is weak compared with the sinusoidal 
A r used in oloctric stunning if maximum values 
bo considered A 10 per cent intomipUxl d c giving 
a meter leading of 31 milliamp is really a current 
of 310 milliamp 0 6 amp K M 8 a c represents 
a maximum current of 710 milliamp It is beyond 
doubt that the stunnmg effect dopi'nds on the 
strength of the current and not tho length ol time 
for which It 18 applied 'I'ho a r is thert*fore twice 
as effectivi- as the inU'nnittont l> ( iisisl by Rt'gcns 
burger and four times that iiwsl by Hertz 

(3) Tho ciiiTont strength applied in electric stunning 
18 considerably above that riHjuired to produce 
unmobihty during application only It has lieen 
noted that, witli animals, a low current just sufhcient 
to paralyse iirodiioes iigidity A higher current 
invariably produces relaxation, and it is only when 
this state is reachisl that pain iinconscioiisiieas is 
assiirerl 

(4) and (5) It must be dofiiiitelj stated that ex¬ 
periments on human beings do not jirovo anything 
with regard to the effect of electric current on animals 
siioh as sheep and pigs, and cannot logically bo ciUxl 
in this connexion Further, tho fact that Hertz’s 
experiments were earned out on incurable iinahds 
means that the results aie not nocessivrily valid for 
healthy subjects In my experience, the animals that 
are difficult to stun electricallj aio those that are 
unhealthy In particular, a pig which would not 
stun jiropeily was found to lie tuberculous 

(6) Tho ‘nightmare stuti'’, whether it lx> produceil 
or not m animals as in human beings, implies in¬ 
sensibility to pain In electrical accidents, severe 
burning has been felt only os a ‘stmgmg sensation’ 

(7) If muscular contraction jiersists in an animal 
for more than a second, cither the current is too low, 
the electrodes improixirly applied or tho animal 
unhealthy In actual practice, almost all animals 
under pro|ior conditions of electric stunning relax 
instantly and remaui relaxed until normal post 
mortem reflex action commences 

F. DE LA C Chard 

Electrical Enguieering Department, 

I'niversity of Bristol 


Moulting and Replacement of Feathers 
My attention has been directed to a letter m 
Nature of January 2fl from Miss Anne Hosker In 
this letter. Miss Hosker states that I am wrong os 
regards the statement mode in my jiaper', namely, 
that “As comparod with other bud-groups tho con¬ 
dition (of moulting in the penguin), as far os I am 
aware, is absolutely unique” , 

In the sjieoimen on which tho statement was 
founded (which can still be seen in tho British 
Museum, Natural History), almost fully grown now 
feathers can be exposed, on dissection, occupying 
tho highly sjiociahsed feather follicles embedded m 
the subcutaneous tissue (of, loc. cit text-figures 6 
and 7) They can be cut out of those follicles, dried 
and demonstrated to bo nearly as large as the old 
feathers about to be shed, and of course more perfect, 
while, as I stated, the tip of tho new feather, if still 
in contmuity with the old, is thrust through the 
lower umbihouB and pushes the old feather before it, 
so that the latter may be as much as nearly a quarter 
of an mch distant from the outer surface of the skm 
In other words, the now feather is already fully 


formed and ready to corn© through before tho old 
foathor is shod 

If this can bo jirovod not to bo a uniipio phon 
oinonon in the avian world, I think most ornitho¬ 
logists will bo greatly surprised , but after readuig 
Miss Hosker’s letter I would beg loavo to make the 
suggestion that jicrluqis she anil I havo boon writing 
about two iliffcront things Miss Hosker scorns to 
havo boon dealing uith tho well-known mode of 
dovolopmont of tho sonos of proiionnal and {smnal 
feathers as they first emorgo from tho chick On 
tho othor hand, I was dealing in my paper with tho 
wonderful adaptation to bo observed in tho jMinguui 
when moulting, an adaptation tho object of which 
IS obviously' to lose as little time os jiossiblo, since 
until the iMHiguin has complotod its moult it cannot 
enter the water and so lias to stiirvo 

Percv K Lowe 

46 Codogaii Place. 

8 W I 

‘ Prof loot Soe , p 4»9 igjj 


Molecular Spectrum of Cadmium Vapour 

Prof' Kohertson’s observation* of a maximum 
at 2212 A in tho spoi'trum of an aro between cadmium 
electroiles which is much more intense than tho 
cadmium band at 2126 is very’ interesting This 
obsorvation is surprising in view of tho foot that no 
maximum at 2212 was observixl by (/'ram' in fluoros 
conce or Tesla ilischargo, while tho 2126 band was 
(svsily obsorved both m fhioreseoneo and discharge 
The oondonsod copis-r spark giving more intensity 
near 2212 than 2125 when used as source for lluoroa- 
eenco oxcitoil 2125 with no omiasion inaxunum at 
2212 Those two bands liavo nearly tho same intensity 
m absorption Tho failure of an emission inaximiim 
at 2212 to appear along with the 2126 band of cad- 
muim m fliiorescenoo and discharge in pure cadmium 
vapour shows that the 2212 maximum is likoly 
to bo duo to an imimrity The opportunity for 
observing spectra duo to impurities (such os (MO, 
OdH, etc ) 18 always much greater m tho aro iii au- 
than in a quartz tube containing only pure cadmium 

The earlier reproductions of tho spectra of cleo- 
trodoloss discharges through cailmium vajxmr given 
by Robertson show a maximum at 2212 at low pres¬ 
sure but no 2212 maximum at high pressure This 
favours the viow that tho 2212 maximum oomoa 
from an impurity tho relative importance of which 
in the vapour is loss at high c^mium pressures. 
Oram fail^ to observe an omission maximum at 
2212 in cadmium vapour at any pressure 

If wo consider tho corresponding bands of zinc 
and mercury, the following sumlantios are obsorvable. 
Let B represent the bands Zn 2060, Cd 2212, Hg 1808 
and G tho bands Zn 2000, Cd 2126, Hg 1692. In 
absorption, the intensity of B is greater than or equal 
to that of C. In emission from a Tesla discharge 
through the vapour at pressures of 10-40 mm , C is 
much more intense than B. In most oases B was 
not observ'od at all In contrast, Robertson observed 
m the oailmiiim aro spectrum an emission maximum 
corresponding to B much more intense thaui C. This 
would indicate either that conditions in the cadmium 
arc wore especially favourable to emission of B or 
that the 2212 emission maximum was due to an 
impurity 

Since learnuig of Robertson’s results, we have 
photographed the spectra of arcs with electrodes of 
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_carbon, and *mc or cadmium, witli the carbon 
positive. The spectra are shovm in Fig 1 The 
cadmium arc shows the emission maximum at 2212 
but the zinc arc does not show a corresponding 
maximum at 2060 This failure of 2060 is probably 
not due to msuffieient vaiiour pressure of zinc m the 
arc since the reversals of the zinc and cadmium 
resonance lines are approximately equal m width, 
and the mtonsity of B and C relative to the resonant e 


deamination in the diseased tissues Further work 
on these and other aspects is m progress and will 
be published shortly in the Journal of the Iiulwn 
InaMute of Science 


A V Vauaiiaraja Iyengar 
Department of Biochemistry, 

Indian Institute of Science, 

Bangalore 
Dee 22, 1934 


J Amer Clum So-, £8, 2672 , ISlfl 
J Avne Ret , 16. 185 . 1918 
J Amer Chem Soc , 48, 1(811, 1920 


FlO 1 

linos in absorption is about the same for zinc and 
cadmium This observation shows that conditions in 
the arc are not favourable for emission of band B of 
zinc although they still may bo for B of cadmium 
This, however, agaui indicates that the source of tlu* 
omission maximum'at 2212 in the cadmium arc is 
an impurity, 

J (3 WlNANS 

University of Wisconsm S W Oram 

Dec 22, 1934 

■ J K Rubcrtaon, Phil Mat 14, 795 , 1932 H<h' al«o \ATrRB, 
1» 308, reU 23, 1935 

•8 W Pram, Pht! , 46, 205 , 1934 


Deamuiation m Virus-mfected Plants 
Boncqubt* noticed increased prorluetion of 
ammonia in curly top of beets and in tobacco mosaic 
and traced it to the presence of denitrifymg organisms 
occurring in association with the diseasexl plants 
Jodidi and co-workers observed similar incieaso in 
spinach blight*, spinach mosaic* and cabbage mosaic* 
and attributed it to denitriliciation since th<*re was 
dimmution in total nitrogen Tho latter authors 
indicated the possible formation of hydroxy acids, 
but did not study the related acid metabolism 
In the course of an inquiry on tho mechanism of 
increased formation of ammonia in spiked sandal, 
I noted distinct mcroasc in hydroxy acids, especially 
malic, m tho earlier stages. In the more acivanced 
condition, sucomio acid was found to be present in 
the diseased tissues while it was entirely absent from 
the healthy ones These observations havmg sug¬ 
gested the presence of an active deaminase in m- 
feoted plants, a senes of quantitative studies were 
earned out, adopting the methmi of Kiseh* 

Tho fotlowmg were some of the results obtamed 


Interconvertibility of Glucose and Fructose in 
Plant Tissue 


In a recent pajier from this laboratory* it was 
shown that sucrose is forminl both from glucose and 
from fructose when starth-depleted leaves of rt^I 
clover or wheat plants are jilaced in 10 per cent 
solutions of these hexose sugars in the dark This 
result was explained by assuming that glucose and 
fructose are transformetl into each other m planttissue 
Continued research has now confirmed tho above 
assumption The oxjieriments w ere made with sev eral 
plant species, both grasses and legumes The jilants 
were first kept m the dark for forty-eight lioiirs to 
depriv'e them of starch, wliereiipon they were placed 
in 10 fier cent sugar solutions so that the ends of the 
stems were immersed while tho leaves did not come 
into direct contact with the liquid After a further 
twenty-four hours in the dark the leaves were cut 
off from the stems luid dried and analysed separately 
The drying was carrunl out tn vacuo at 100°. 

Tho results show that glucose and fructose are 
indeed easily oonvertcxl into each otlicr in plant 
tissue Tlie transformation takes place already in 
tho stems, which is also the scat of sucrose synthesis 
These reactions are not affected by an addition of 
10 per cent toluene to the sugar solutions, and are 
only slightly retarded by a 0 0f» molar potassium 
cyanide solution There was evidence that in h'aves 
part of th<' glucose disappears, possibly as a re.sult 
of respiration Under the eonilitioris of the experi¬ 
ment, the synthesis of starch was very slight or ml. 
The stalks of horse beans were found to eoiitaiil much 
more iiivertase than the lisaves 

The following experiment with horse beans w ill 
illustrate the quantitative proportions m question. 
20 plants wore used for each determination All 
values are computed on a ‘residual-dry weight’ basis. 

Wry ToUl In- 

insttcr aoluble Oluixwe I'nictow Sucrose soluble 


'T5 


Deaminase activity of healthy and spiked sandal 


1 ! 
1 leaf powder j 

Carbon dioxide (In cc 
A'/60) produood by 1 gm 
of leaf powder 

1 ^ Healthy 

Spiked 

Healthy j 

1 Spiked 

02 

0 5 

0 8 

0 d 


0 8 1 
1 2 

6 8 

9 2 

5 1 

1«8 


is clear from the above that the increased 
production of ammonia is duo to greater oxidativC 


F leaves 13 3 


17 2 


(AT-nonnal planU, D...)>lanU kept In the dark for forty eight hours, 
0-planU kept In 10 per cent glucose solution for a further twontv- 
foiir hours, and /’-plants kept In 10 per cint fhictoee solution for 
twentv-four hours) 

M Nurmi A (Nordlund) 
Laboratory of the Foundation for 
Chemical Research, 

Helsingfors, Fmland 
Jan 4 

‘ Vlitanen, A 1, and Nordlund, M , Biaehm J , IS, 1729 , 1934 
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spectrum of Nova Herculis, 1934 
In many rosj)eot8 the most recent nova la following 
the usual course m its spectral changes The present 
spectrum is a medley of bright bands and of absorp¬ 
tion linos the bnght hydrogen bands are accom¬ 
panied by a number of absorption components on 
tho side of shorter wave-length, while corroeponding 
to each component and with the same Doppler 
displacement are a number of absorption lines due 
to atoms of Fe + , Ti+, rr + , Ca+, etc 

The chief feature of interest in the spectrum now 
IS the emergence of several bright forbidden lines of 
O I, hrst weakly visible in the spectrum of December 
27, 1034 They are increasing ui brightness and now 
stand out from tho rest of tho spectrum, conspicuous 
both by their strength cuid by tho absence of accom- 
panyuig absorptions They are tho exact analogues 


m tlio spectrum of O i of tliree well-known Imes in 
tho spectra of nebuto and novas, which are forbidden 
lines of O HI The first of the three lme« of O i has 
been identified with the principal auroral line. Tho 
other two lines of O i have been observed in nebulse 
also* but have not previously been found m novas 
The two sots of lines are 
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Points from Foregoing Letters 


A DEFINITE relation is found by Prof J H. Orton 
between tho mean diameter, or the moan axis, of tho 
English native oyster and the volume of the entire 
animal r this relation is similar to that between the 
diauiieter, or thickness, and volume of a segment of 
a sphere Prof Orton supplies graphs showmg these 
relations m oysters from several localities Ho 
indicates upon the graphs the age of tho oysters, 
known in a few cases from tank experiments and 
estimated empirically in tho rcmaming instances 
from local knowledge Prof Orton behoves that the 
probable incroasc of the stock on an oyster-bed m a 
given time could bo predicted, given sufncient 
observ ations 

Photographic plates impregnated with borax 
register the action of neutrons (from a radon-boryUiiim 
source) upon the boron atoms in tho borax Messrs 
H J Taylor and M Ooldhabor have found some 
60,000 microscopic tracks produced per square centi¬ 
metre, and from the length of these tracks they 
confirm the previous deduction that boron atoms are 
transmuted to lithium plus helium Similar experi¬ 
ments show that lithium acted upon by neutrons 
gives helium plus hydrogen atoms of mass 3 These 
nuclear reactions release several million volts of 
energy 

Neutrons, tho must effloiont agents in atomic 
transmutations, can be directed or canalised along 
tubes having walls made of a substance of high 
hydrogen content. This prediction by Dr Szilard 
has b^n confirmed by Prof. F. ^ Hopwood and 
Mr T. A. Chalmers, who used hollow oylmders of 
paraffin wax A graphite tube also gave a small 
canalisation effect, but none was o^rved with 
impure ebonite 

If the spin of the electrons be taken mto con¬ 
sideration, the value of the ‘absolute field constant’ 
calculated by Bom and Infeld (0 18 x 10** E.av.) 
IS considerably diminished Drs, Max Bora and E. 
Schrddmger estimate roughly that ita value is 
decreased about twenty-fold, while the radius of the 
electron is moreased ten-fold. 

From a comparison of determinations of longitude 
m 1870 and 1932, Sabine I., East Greenland, seems 
to have drifted westwards several hundred metres. 


Dr L Hawkos odvoc-ates the establishment, in 
spooially seleoted parts of the world, of stations 
specially fitted to deteraune by astronomical observa¬ 
tions the occurrence of lateral drift He pomts out 
that the results would throw light on tho mechanism 
of mountam building ; it should also prove or dis¬ 
prove Wegener’s theory, which assumes that the 
oontmonts are the broken pieces of a sheet of lighter 
and more acid rock ‘floating’ upon a denser and 
more basic rock, and that they are still moving 
laterally 

A large increase in respiration by organs of various 
inverte&tito anunals, under the action of thyroid 
extract, is reported by Dr Rivka Ashbel Compara¬ 
tive figures are given for the eggs of silkworms, crabs 
and molluscs, and the ovary of the sea-urohma and soa- 
squirts 

In Nature of February 23, Prof Robertson 
supported his earlier observations that cadmium 
vapour emits ultra-violet light of wave-lengths 
2212 A by pomtmg out that tho cadmium arc emits 
such light, and that the zme arc omits tho corrospiond- 
mg light of wave-lengths 2060 A Prof, .T. G Wmans 
and Mr. S W Cram now write that tho zme arc 
shows no correspondmg maximum at 2060 A , and 
maintam that the 2212 band observed by Robertson 
IS probably due to an impurity such ns cadmium 
oxide or hydride 

Mr A V V. Iyengar has observed in ‘spiked’ 
sandal an increase not only m ammonia but also in 
hydroxy-Bcids (malic and succinic) He suggeets 
that these are formed by an active deammase (an 
enzyme capable of replacing the — NH| group of 
ammo-acids by the —OH group of water, leading 
to the formation of hydroxy-acids and ammonia). 
The same deammase may be responsible for the 
moreased production of ammonia in tobacco mosaic, 
spmaoh bhght and mosaic, etc 

It has been found that ordmary oane-sugar 
(sucrose) is formed by starch-free plant leaves fiiom 
either glucose or fructose alone, although its molecule 
IS made up of both these simpler sugars. M. 
Nurmm now reports further experiments showing 
that plemt tissues have the property of changing 
glucose mto fructose. 
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Early Man in China. Further n^earohes and dis- 
ooveries at Choukoutien, the site of disoovery of 
Peking man, are described m three recent oom- 
inunioations to the Geological Society of. China. 
Messrs. Ralph W Chancy and Lyman H Daugherty 
deal with the occurrence of Cercxa in association with 
the remains of Sxnanthropua (Bull. 12, No. 3). 
Fragments of charred wood pomting to the use of 
fire by Peking man have been identified as a new 
species of Cercts, a member of the family of 
I^guminosaa. In honour of the late Davidson Black 
it 18 named spociflcally Blacktt, but it is sufficiently 
akin to 0. chxnenns, common in ChiU Province, to 
suggest the probability that the clunate in Poking 
man’s day was much as it is now P Teilhard de 
Chardm and Dr. W C Poi report on discoveries in 
1933-34 at Choukoutien (Bull 13, No 3) which, 
while not altering previous conclusions, add distinct¬ 
ness to precedent views on the stratigraphy and 
physiography of late Cenozoic times in north Chuia 
it 18 how appewent that the Lower Pleistocene, un¬ 
known for so long, IS one of the most important 
Cenozoic formations in north Chma New localities 
in the form of pockets have been opened up which 
make it possible to distinguish five, or even six, stages, 
instead of the three ^imontary units and the 
single fossiliferoua horizon (Sxnanihroput beds) pre¬ 
viously difloreutiated. A prelimmary rejiort on the 
late palaolithic cave is presented by Dr W C Pei 
(Bull. 13, No 4) in which the ardueologieal and 
palseontolugical finds are dosoribed. Five cultural 
layers were found Throe human skulls and a large 
senes of other human bones were discovered and 
among the artefacts 28 perforated teeth (canmee) of 
fox or badger, which by their juxtaposition suggest 
the use of teotli as a necklace. As possibly younger 
than the remains of southern Ordos and older than 
Hailar, a tentative dating as equivalent to Mag- 
dalenian man m Europe is suggested. 

Beehive Graves in the Sudan and Sinai. Mr. O. W 
Murray describes and figures m Man of February six 
beehive tombs, closely rosemblmg the naxaxmxa of 
Smai or the rxjjxxm of Arabia, which he discovered m 
1926 m the neighbourhood of the flshmg village of 
Halaib on the Red Sea ooast. Superstructures had 
^)>een erected over the onginaJ interment by corbelling 
until a beehive of three metres mternal diameter at 
base and 1-7 m. high had been formed with an 
aperture in ^he roof large enough to admit the 
passage of a man. Outside this a dry stone tumulus 
SIX metres in diameter had been piled up rather 
untidily. The Smai nawamxa differ from the Halaib 
graves by having a neatly built retaining wall around 
them. Two graves wore examined and m each 
at about 20 cm depth very much decomposed bones 
coveted with stones were disoovered. The only 
objects found with them were two copper nngs 
They appeared to be pre-Islamio, but of no very 
great antiquity. They recall the more elaborate 

K is described by Schweinfurth from Gebel Maman. 

tio nawamu excavated by Corelly were found 
to contain shell ornaments and flint arrow-heads 
brfonging to a primitive race, but not necessarily 
very aarly in date. Corbelling m mud bnok ooours 
at a very early date in Egyptian tombs. Dr. Reisner, 
^ a private letter which is quoted, refers to Second 
Oynaaty examples and says that he now assigns the 


Items 

use of rude brick corbelling to the last king of 
Djmasty I Therefore the practice of corbelling 
seems to have ongmatod in miMl-bnck in the Nile 
Valley about the tune of the First Dynasty, to ha\o 
been copied in rubble masonry by the inhabitants 
of the desert, and to have spread north-eastward mto 
Sinai and Northern Arabia and south eastward into 
the Sudan and Entrsea, where it is not yet quite 
extmguishod by the Moslem typo of burial 

Influence of Light upon Goatsucker's Song tiilbert 
White shared the general impression that the song of 
the goatsucker begins “exactly at the close of day”, 
but S E Ashmore’s observations m Surrey and 
Glamorgan carried on during three summers, show 
that there is a considerable amount of variation 
{Bnttah Birds, February, p. 259, 1935) In t)ie course 
of the day, there are generally two spells of song, 
one commencing after sunset, the other before sun 
rise The former began 18-101 ramutes after sunset, 
the latter between 123 mmutes and 27 mmutes before 
sunrise, but the average tunes respectively are about 
36 mmutes and 60 minutes It would seem that light 
mtonsity is one factor in detormiumg the song, for 
the presence of bright moonlight delayed the com¬ 
mencement of the evening song, though it is nut 
so easy to understand w)iy it should have hastoiuMl 
the oommonoemont of tlie mormng song to tl e 
extent of more than half an liour before sunrise 
Another jiroblom lies in the seasonal variation of the 
periods, which are longer m mid July than in Juno 
or August, although light conditions are not then 
at their highest The author hazards the suggestion 
that there may be a “ooimexion with the hour at 
which are found flymg the moths and other creatures 
which form the bird’s food’’ 

Deep-Sea Fishes and a New Trawl Mr Eide Parr 
(“Report on Exjierimontal Use of a Triangular Trawl 
for Bathypelagio Collecting with an Account of tho 
Fishes obtained and a Revision of the Family 
Cetomimidae’’ Bull, Bingham Oceanographxc Coll, 
4, 1934 Contribution No 35, Woods Hole Oceano¬ 
graphic Institution) describes a trawl which was 
successfully used durmg tho first Caribbean cruise 
of the Atlantis sjxmsored jointly by tho Woods Hole 
Ooaanograjihic Institution and Yale University 
The large triangular trawl, 60 ft long each side of 
the opening and with three otter boards, was pro¬ 
vided by tho Bingham Oceanographic Foundation 
of Yale University Although difficultioe m equip 
ment and arrangements wore great, one haul was 
extremely suooessfiil, showmg that with certain 
alterations, easily made on laind, this trawl should 
be a valuable addition m deop-sea collecting to 
supplement the results obtamed by the smaller nets 
Many large fish are caught, but not so many small 
speounens, owing to the coarser mesh. The one 
successful haul yielded a total of 47 species of fish 
and 491 individuals, 373 of which belonged to the 
genus Cydothone The author, having examined a 
large number of samples from the east central 
Atlantic, oonoludes that there are only three species 
of thu genus m the area studied—U. brauen, C 
pallxda and C microdon. Several new species are 
described and a new sub-family and genus. Among 
the new speoiee is a male Boropbryne, agreomg in 
all eesentuu with B. apogon of Regan and Trewavas, 
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but differing in the number of rostral spines and in 
other minor points As the author states, “it is thus 
for the first time possible to mtroduce a new Ceratoid 
sjiecios referred to its proper genus on the basis of 
a still unattached male only” 

Silicoflagellates and Tintinnids of the Great Barner Reef. 
Dr S M. Marshall (Great Barrier Reef Expedition 
1928-29 Seiontifle Reports British Museum 
(Natural History) 4, No. 16 , 1934) shows that 

silicoflagellates are rare m the material available 
since their small size enables them to piaaa through 
the meshes of the finest net By oentrifugmg the 
water samples it is found that they were present in 
small numbers, but sliow no seasonal variation. The 
Tintinnoinea were eaptunvl m the tow nettings taken 
with the mtemational fine silk not described by 
Russell and t'olman (2, No 2, 1931) They fall 
into two groups, those odapieil to nentie conditions, 
011(1 those of oceanic habitat which are restricted to 
water of relatively high salinity Neritic species are 
common throughout the year, but especially m 
March Oceanic species are rarer and occur mainly 
in August and September from the weekly stations 
when the salinity inside the liarrier was more than 
36 per cent Fifty-six 8peci(<s are recorded, twenty- 
two being cosmopolitan and known from the Atlantic, 
Pacific and Indian Oceans, sometimes from temperate 
and even arctic regions Nmo species are restricted 
to warm seas Results from stations on or near the 
outer reefs suggest that there is a rich tintmnid 
fauna in the ocean watt'rs outside, of which only 
some species can live permanently withm the barrier 
Three sjiecies are now to science Several forms 
hitherto only known from the eastern tropical Pacific 
are now recorded from the western Pacific also 

Vegetauve Propagation at Edinburgh. For a long time 
horticulturists have regarded the Eklinburgh Botanic 
Gardens as the place to which to turn for advice and 
help Ill matters of plant piofiagation This has been 
largely duo to the general willmgnoss of the staff to 
help, but also to the groat interest of the late L B 
Stewart in the problem of vegetative projiagation 
Dr. R J D Graham, who was closely associated 
with his work, has now stated briefly some of the 
main conclusions reached by Stewart durmg his long 
struggle with the practical problems associated with 
vegetative propagation {Trans Proc Bot Soc 
Edin , 31, Part 3 , 1934) One difficulty is to know 
when to make the ciittmgs A general guide is to 
take the ciittmg when the season’s growth is com¬ 
pleted, when reserve foods for next season’s growth 
are bemg accumulated and when at the same time 
vigorous cells capable of wound protection are still 
present Stewart had cuttings taken pf many plants 
every month, and from these data a list is now 
published by Dr. R J D Graham showing in what 
months successful (more than ninety per cent) 
propagation was obtamed. 

Potato Diseases m Great Britain. The Ministry of 
Agriculture and Fisheries has recently issued a new 
portfolio of “Leaflets on Diseases of Potatoes” as 
No 3 of its series of collected leaflets (London : 
H.M. Stationery Office, pp 46, 1* M 1934) This 
loose-leaflet volume replaces No 3 of the older 
sectional volumes, “Cultivation and Diseases of 
Potatoes” TTiree leaflets on potato-growing and the 
selection of seed tubers are omitted, as the subject- 
matter 18 to be expanded into a new bulletin Six 
of the original leaflets have recently been revised. 


and issued as advisory leaflets, m which form they 
are mcluded m the new portfolio They deal witiT 
common scab, the Color^o beetle, powdery scab, 
black-leg, mosaic and virus diseases, and dry rot 
Advisory leaflet No 71, on the Colorado beetle, is 
enriched with a new coloured plate, while there are 
more half-tone illustrations than formerly A seven- 
toon-page insert has been prmted specwdly for the 
now collection, and briefly describes nine miseellaneous 
diseases, namely, skin spot, spraing, black scurf 
and stem canker, violet root-rot, white root-rot, pink 
rot, watery wound rot, VerttcMium Wilt; alnd silver 
scurf. Potato blight, wart, Sclerohnia rot and leaf- 
roll diseases, are adequately described by the in-, 
elusion of four older leaflets 

Dutnbuuon of Earthquakes. A new map by Capt. 
N H Heck of the distribution of earthijuakes 
throughout the world is published in the Geographtcal 
Review of January 1936 It is based mainly on the 
location of epicentres iiistnimentally determmed 
during the perifsl 1899-1933 To these have been 
added ejiicontres of major earthquakes of historical 
record especially in China, Syria and the Lesser 
Antilles The maj) shows clearly two great belts of 
activity Of those, the more strikmg is the Mediter¬ 
ranean-Pacific bolt, which appears to girdle the 
earth via the Moditorrancan, southern 'Asia, the north 
Pacific and West Indies, with main branches south¬ 
ward via the Malay Archipelago and Now Guinea to 
New Zealand and from the West Indies into Souths 
America The second beh is that of the mid Atlantic, 
and this is entirely oceanic and is marked by few 
major shocks, but of course there is less scope m this 
belt for instrumental records It is noticeable that 
practically all the groat ocean deeps are within the 
belts and all the largest rifts on the land Surface 
are within the great belt or its branches There would 
appear to bo no belt crossing the Pacific Ocean, 
the branch to Easter Island l^ing linked to South 
America In the .South Atlantic, a detached area 
around the South Sandwich group may prove to he 
an extension of the mid Atlantic belt 

Overhead Imgauon Investigations mtu the methods 
and value of overhead or spray irrigation in Australia 
have been made at the Commonwealth Research 
Station at Griffith, Now South Wales, and some 
conclusions are published in Pamphlet No 60 of the 
Council for Scientific and Industrial Rosearchi 
Melbourne (“Tlie Design of Overhead Irrigation 
Systems”, E 8. West and A Howard) The system 
depends on the distribution of water under pressure 
from orifieoB in lateral pipes branchmg from the mains 
These laterals are 1-in pipes placed on the ground 
Tliey can easily be mov(xi from place to place or 
rotated to ensure complete irrigation ’The advantages 
of the system compared with surface methods are 
the greater control over the quantity and distribution 
of the water, the absence of water-logging which may 
occur near irrigation trenches, the lack of need of 
ditches and levees with a consequent savmg of ground 
and the added possibility of irrigating at will an area 
not previously prepared, and lastly a great savmg 
m labour There are, however, some disadvantages 
in the system, includmg the initial cost, depreciation^ 
of plant and the cost of pumpmg the water. The 
authors behove that the spray system is cheaper and 
more advantageous than surface irrigation on un- 
dulatmg land with light soils, and that the converse 
IB true on heavy flat land. 
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I Flow of Colloidal SyKems. Dr A. S C Lawrence 
~(Proc. Roy Soc , A, Jan. 1) has examined the flow 
of colloidal liquids, which do not m general behave 
as simple viscous liquids. Tho flow was investigated 
by suddenly changing tho flow through a glass tube 
flvm colourless solution to solution contammg a 
dye, and photographing the advanomg boundary 
of colour. This boundary is parabolic for ordmary 
VISCOUS liquids Tho colloidal systems fall into two 
classes. in one tho resistance is small at the wall 
of tho tube, rises rapidly to a maximum and falls 
oft agam to tho centre of tho tube , in the other, tho 
‘gelatmg* class, the resistance to flow mcreases as the 
axis of tho tube is approached Some of the colloidal 
solutions show very marked elastic pro|ierties Tho 
anomalous flow is mterproted as due to the mutual 
interference of large, non-isodimonsional (that is, 
elongated) micelles 

Absolute Measurement of X-Rays with a Geiger Counter 

G L. Locher and D P Le Galley (Phya Rev , Dec 
16, 1934) have applied the Geiger-Muller counting 
tube to the absolute measurement of X-ray mteiisities 
A narrow beam of X-rays is passed through a counter 
m such a way that only electrons liberated in tho 
gas of the counter are counted Using krypton at 
6-3 cm pressure and zirconium fluorescent K- 
radiation, the absorption of the rays m tho gas 
column IS known to bo 3 76 per cent, and smeo the 
number of electrons corresiKmding to this absorption 
IS counted, tho number of quanta m the beam may 
bo deduced The scattering of tho lieam may be 
neglected compared with tho fluorescent absorption 
The beam calibrated in this way was used to obtain 
the aensitivonoss of Kastman X-ray film The mini¬ 
mum visible blackening wets obtamed with 7 -2 x 10* 
<lueUita per sq. cm A curve connecting the blacken¬ 
ing of the film with the incident quanta is published 

Action of Alternating Magneuc Fields upon Ferro¬ 
magnetic Paiticles. About twelve years ago, W. M. 
Monley described experiments on the action of single 
and multi-phase alternating magnetic fields on ferro¬ 
magnetic particles (see Proc Phya Soc , 40, 338 i 
1928). The phenomena observed suggested that 
Under certain conditions there wiw a repulsion of tho 
particles from strong to weak field regions. Thus 
when the particles wore strewn on a surface above a 
senes of vertical magnets excited alternately by two- 
phase current, they moved in tho direction opposite 
to that of the movement of the successive alternate 
north ahd south pdles to which the arrangement 
corresponds. No satisfactory interpretation of tho 
phenomena was given Further experiments have 
bemi made by H Stafford Hatfield (Proe Phya Soc , 
46 , 604 ; 1934), usmg particles of iron, steel, mag¬ 
netite and pyrrhotite No anomalous repulsive 
action was observed when the particles were attached 
by adhesive to one arm of a torsion balance, or when 
the particles were allowed to fall freely througfli the 
flekla. The essential factors involved may be appre- 
oiated by oonsidenng the^ effect on a magnetieed 
particle reatmg on a surface due to a moving vertical 
ma^inet, or series of magnets, below the surface. 
Owing to fWotion, the horizontal force on either pole 
>f the particle will be effective only when that pole 
a raised from the surface ; that is, after the upwiwd 
rertioal force has passed a definite value The 
[•article as a whole will, therefore, move oppositely 
•o the magneto below, each pole of the particle 
•tepping out alternately. It is clear that remanent 
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magnetism is necessary for these effects to occur, anil 
that thoir magnitude will depend on tho sliape and 
mass of the particles as well as on their magnetic 
characteristics Tlie behaviour of particles under 
more complex conditions can readily be given on the 
above basis 

Constitution of Xylan Previous work on the structure 
of tho polysaccharide xylan rovealeil that the sub¬ 
stance was composed of chams of xylopyianose units 
Imked through tho 1-4 positions of the pentose 
molecule The glyoosidic linkages were known to Ik- 
P m type, and in many ways xylan prosenteil close 
structural analogies with cellulose More recent 
mveatigations by W N Haworth, K L Hirst and 
E Ohvor (J Uhem Soc , 1917 , 1934) show that 
xylan prejiareil from esparto celluloses of different 
ongm IS possibly more closidy rclatoii to tho plant 
gums than to normal cellulose It contains, in addition 
to tho xylopyranose residues, a fixed and constant 
proportion of combined I arabinose in tho furanose 
form This l-arabofuranoso unit is retained thinng 
methylation and the methylated xylan gives on 
hydrolysis 90 per cent of 2 3 dunethyl xylose and 
about 6 per cent of 2 • 3 5 tnmethyl /-araboftiranosc 
The last product shows that tho arabinose residue 
must be present m the furanose condition in xylan 
and that it forms a terminal group attached to a 
cham of consecutive xylopyranose residues—the first 
occasion on which tho natural occurrence of arabo- 
furanose has boon observed Xylan is non-reducing, 
and previous experiments by Schmidt in favour of a 
termmal carboxyl group could not bn conflniied. 
Tnmethyl xylose has not been det(*ctod in the 
cleavage products of methylated xylan, and it seems 
evident that the tnmethyl arabofuranose takes the 
place of this os a terminal group m what is otherwise 
a senes of xylopyranose units Alternative structures 
which are possible m the present stage of the investi¬ 
gation are considered 

The Spectroscopic Binary 1^ Aurigae Work performed 
at Cambridge at the recent oclipso of the variable 

Aiirigao 18 described in the November Monthly 
Nottcea R A S Tins spectroscopic binary is also an 
eclipsing variable and consists of a A typo super 
giant and a B star, and has an especial interest since 
it IB the first accurately to give tho duneiiBions and 
roOHs of a rod suporgiant from observations alone 
Tho Cambndge observations consisted of an accurate 
measurement of the magnitude difference between 
the normal and echpsed system, made by Dr. W M 
Bmart with a photo-eleotno photometer. The 
diflerenoo was foimd to be 2-281 m , with the very 
small probable error of 0-004 m At the same time, 
speotrosoopio observations were made at the Solar 
Physios Observatory These are described by Dr 
A. Beer. A remarkable feature is the appearance of 
the Ca-f hnee in absorption m the violet spectrum 
of the B star when this star emerges from the ecLpse. 
Naturally, these lines are absent from the normal 
B spectrum, which is readily distinguished from the 
K spectrum in the violet by its greater mtensity 
The appearance of the Ca + lines is due to the passage 
of the light from the B star through an extensive 
Ca4- chromosphere or envelope earned by the red 
star As the B star moves clear of the eclipsed 
position, these Ca+ lines decrease in mtensity. The 
distance between the two stars is about 10** kro , and 
their diameters 385 and 2( times that of the sun, for 
the red supiergiont and B star reiqieotively. 
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Twenty-second Session of the Indian Science Congress 


T he twenty-second session of the Indian Science 
Congress was held at Calcutta on January 2-8 
The session was memorable for the foundation of the 
National Institute of Sciences of India, which it is 
mtendod shall perform for India some of those 
functions which the Royal Society discharges with 
regard to science m the United Kmgdom The 
foundation of this Institute fonns a land-mark in 
the organisation of scientific research m India. The 
mauguration ceremony of the National Institute was 
performed on January 7 by His Excellency Sir John 
Anderson, Governor of Hengal, when Dr Ij L. 
Fermor, president, delivered his presidential address. 

His Excellency Ixird Willmgdon, Viceroy and 
Governor-General of India, opened the session on 
January 2 In his speech, Ijord Willmgdon referred 
with satisfaction to his being the first Viceroy to be 
present at its meetmgs, and mentioned briefly the 
importance of the contribution to Indian science 
being mode by Government through scientific services 
and scientific departments, and through the agency 
of bodies like the Imperial Council of Agricultural 
Research and the Indian Research Fimd Association 
After mentiomng the munificent endowments for 
scientific research created by men like the late Sir 
Jamshetji Tata, the late Sir Tarak Nath Palit and 
the late Sir Rash Bihari Ghosh, he mentioned specially 
the growing contact between scientific research and 
the practic^ demands and requirements of industry, 
of which the assistance given by the Burma Oil 
Company to the foundation of the College of En- 
ginoermg at Rangoon, and the recent donation of 
Messrs Steel Brothers for research in oil technology 
at Lahore, are examples In concluding, ho referred 
to the necessity for scientific workers to organise 
themselves so os to ensure the maximum of achieve¬ 
ment that IS possible with the resources available. 

In his presidential address. Dr J H. Hutton 
referred briefly to the work of the Academy 
Committee apfiomtod at the Bombay session and 
recommended the scheme for the foundation of a 
National Institution of Sciences of India for adop¬ 
tion by the Congress. He then referred to the 
vast field available in India for the organised efforts 
of science, and cited rural economy, fo^ reform and 
town plannmg as matters m which science may and 
should be utilised and directed for the benefit of the 
ooinmunity Speaking of the vast field India offers 
to anthropologists, oontammg as it were a veritable 
museum of living physical types, of social organisa¬ 
tions, cultures and religious beliefs, ho pombKl out 
that the question of race in India requires very oarefiil 
and detailed exommation by trained anthropologists. 
He directed attention to the numerous sites of 
archseologieal mterest awaitmg excavation and to 
the great need for systematic Imguistie research m 
southern India. ITie necessity of studymg the 
symbolism of dreams, folk-lore proper and religious 
beliefs and practices was mphasis^ and on appeal 
was made to concentrate more on the organised col¬ 
lection of facts than on their mterpretation. 

In his presidential address to the Section of Agri¬ 
culture, Dr. F. J. F. Shaw laid stress on the necessity 
and importance of systematic breedmg work for 
resistance to disease In this connexion he mentioned 
the production at Pnsa of new types of Ridiar 
(pigeon pea —Caianut %ndu3us) reeistsmt to the wilt 
disease caused by Fusofy^^m, He alw mentioned that 


a comprehensive scheme for breeding rust-resisting 
types of wheat has recently been undertaken by tho 
Imperial Agricultural Department, from which it 
18 hoped fruitful results will bo obtained After 
roferrmg to breeding work done on Imseed, potato 
and sugar-cane in India, he pomted to the necessity 
of a cytological study of these crops He hoped for 
co-operation m this sphere from the universities of 
India. 

At a jomt meetmg of tho Sections of Agriculture, 
Mathematics and Physios, Chemistry, Botany, Geo¬ 
logy and Zoology, it was decided to start an Indian’ 
Society of Soil Science 

The presidential address by Prof N. R Sen to the 
Section of Mathematics and Physios was a general 
review of the development of theoretical physics 
from the early stage of classical mechanics to tho 
present state of quantum mechanics, laying special 
stress on the diflicultiee of the existing theory. The 
viewpomts of the two rival schools of thought, 
namely, of a continuous field theory being able to 
describe correctly the entire scheme of Nature, or of 
discontinuous quantum processes ultimately finding 
a solution to tho problem of matter and radiation, 
were analysed and discussed. 

Among the papers road at the meetmgs the foUow- 
mg may be mentioned: (1) atomic arrangements 
m anthraquinone crystals, by Dr K, Banerjee, 
(2) aerial waves produced by meteorites, by Dr 8 K ‘ 
Bwerjee, (3) meteorological papers on nocturnal 
ooolmg of the atmosphere by radiation, by Dr K R 
Ramanathon and Mr Ramdos, (4) Heilbronn’s class- 
number, by S Chowla, (6) some boundary problems in 
non-lmear parabolic equations, by R Siddiqi, and (6) 
two hydrodynamical papers, by N. Bose and 8. Sen 
Gupta 

In his address to the Chemistry Section, Dr. A C. 
Sarkar gave a review of recent work on high coal-tar 
hydrocarbons, especially acenaphthene, fluorene and 
phenanthrene Symposia were held on chemical 
aspects of light absorption and cellulose chemistry. 

The presidential address of Diwan Anand Kumar 
to the Zoology Section dealt with the spicules and 
classification of Tetraxonida, an order of non-cal- 
careouB sponges. Apart from the papers read, the 
Section discussed at its meetmgs tho question of 
’‘Standardisation of the Courses m Zoology for the 
University Elxammations” and at a jomt meetmg ol 
the Botany and Zoology Sections the “Teachmg of 
Elementary Biology m Secondary Schools in India”. 
The Section adopted a resolution stressing the 
need for the establishment of a station for manne 
emd estuarine biology in Bengal. A committee was 
also appomted to organise a Zoological Society for 
India. 

Prof. J. H. Mitter, in his presidential address to 
the Botany Section, dealt exhaustively with myco- 
logioal and plant pathological research m India. He 
laid stress on the need of co-operation between 
umversities and the plant pathologist, who has not 
always much time at his disposal to carry out the 
purely seientifio work on the life-history of the 
pathogen. He fiirther pomted out the desirability of 
establishing a bureau of stock cultures of fungi and^ 
the publication of an up-to-date textbook on mycology 
for India 

The problem of cereal rusts m India was dtsoussed 
at a joint meeting of the Botany and Agriculture 
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Sections. Dr. K. C Mohta, Dr U N Pal, Dr F J F 
iShaw, Mr P. K. De and Dr. B B Mundkur took 
part in the discussion 

The presidential address to the (ioology Section 
by Dr M S Krishnan dealt with the classification 
of the Dliarwar system of Pro-Cambnan rocks. A 
three-fold division was suggested in which the lowest 
consists of a metamorphosed complex, while the 
middle division is characterised by manganese ores 
(gondite type) and marbles, and the upper one by 
banded ironstones. The origm of some of the tyxies 
of sediments in this system was discussed m the latter 
part of the address 

In addition to the papers which were contributed 
to this Section, there was a sympiosium on the Bihar 
earthquake of 1934, jomtly with the Physics Section, 
in which Drs. A C Banorji, S. K Banerjee, C W B 
Normand and S C Roy and Messrs D N Waida 
and W D. West took part S K Banerjee touched 
upon some general facts and exlnbited a model of a 
seismograph of his own design suited for recording 
severe shocks near tho focal region , A C Banerji 
discussed the mter-rolationship of the cooling of the 
crust and the distribution of radioactive material m 
the earth, and also the influence of tho tidal attraction 
of the sun and the moon in precipitating an earth¬ 
quake in an imstafale crust Roy illustrated his 
remarks with actual seismograms and the various 
phases found therem Accordmg to him tho focal 
depth of this earthquake was a^ut 13 6 km , and 
the speed of one phase oomoided with that in dunite. 
Normand emphasised the necessity for more seismo¬ 
graphs and especially damped instruments in tho 
Indo-Gangetio valley adjommg the Himalayan 
seismic belt Wadia dealt with the geological aspects 
and on the possibility of the existence of fractures 
parallel to the ‘Mam Boundary Fault’ underneath 
the Ganges valley m Bihar, while West from geodetic 
considerations thought that the earthquake might 
have been produced by the conversion of the rocks of 
the eologite and dunite shell mto those of less density. 

Major K R K Iyengar devoted his presidential 
address to the Section of Medical and Vetermary 
Research to the consideration of the problem of 
rabies in India He pomted out that all attempts to 
cultivate artificially the organism causmg it havmg 
failed, it IS not possible to improve upon the somewhat 
crude methods employed at present to prepare tho 


serum and to devise more ofilcaoious means of pro 
phylsMltio treatment Coitnin improvemonts in the 
technique of preparing scrum odjpled during tho 
previous year at Oooiioor were described It was 
further pjuited out that although a number of 
institutes for anti rabios treatment have boon (istab 
hshod m India, no preventive moasures arc being 
taken to deal with the disease at its soureo Refomng 
to the example of Germany, Australia and the British 
Isles whore rabies lias boon eradicated 1)> strictly 
controlling dogs and their movements. Major Iyengar 
pressed for co-operative efforts for tho destruction of 
stray ownerless dogs, and for the c ompnlsory regmtra 
tion and licensing of dogs m all miinicii>alities and 
district boards He advocatinl destruction of jackals 
as well m rural areas Quarantine methods against 
imported dogs, in his opinion, would not bo offettive 
unless the local dog population is properly controlled 
He recommondod that anti-rabit« treatment should 
bo docontraliseil to the utmost extent possible, so 
that persons bitten by dogs could have treatment 
near their homes 

A symposium on vitamins was held at a joint 
mootmg of tho Sections of Chemistry and Meilical 
and Veterinary Kosoaroh 

Dr G. S Ohury© took “Anthropology and our 
Educational System” as the theme of his address to 
tho Anthropology Section If anthropology is to 
serve as a guide to bettor social conditions, a study 
of the social and cultural history of the various 
races of mankmd, primitive us well os advanced, is 
very necessary Such a study would help ui suggostmg 
solutions to many prossmg social problems! It was 
therefore suggested that anthropology should be 
included as a subject m all courses of study pre¬ 
scribed for students wishing to take up pubhe life 
m one form or other as their career. 

The Section adopted a resolution to start an 
Anthropological Society for India, if (Xissible by 
enlarging the scope of tho Bombay Anthropological 
Society 

In his address to the Psychology Section, Dr S C 
Mitra dealt with tho relation of psychology to 
problems of life After pomting out tho various ways 
m which a knowledge of psychology cun bo utihsMl 
to solve social problems, he pressed for tho establish¬ 
ment of an Institute of Applied Psychology 

S P Aohabkar. 


Underground 

ALTHOUGH the title of his jiaper, read beftire 
IX tho Royal Society of Arts on February 20, 
was “Water Suppbes from Underground Sources”, 
Lieut -Col. J. D Restler gave it a rather wider scope 
by • moludmg some prelimmary notice of water 
•nipplies in general He pointed out that the problem 
of water supply is very different fcpm that of the 
supply of gas and electricity, because gas and 
el^ruuty. can be manufioctured for all practical 
purposesiali any point where it u desired to do so, 
and electricity can be transmitted in bulk over long 
dist^ces with comparative ease and relatively high 
efficiency, whereas in the case of water, serious 
engineering difficulties arise if large quantitiee are to 
be delivered over long ^tanees. '!^o capital cost 
beoMnes very heavy* an^ne effloiendy, due to pipe 
fnotion and other oaqsM, laexceedmgly low. 

Dealing more particularly with the s^jeot^ of 


Water Supplies 

subterranean supplies, Col. Restler described the 
conditions under which they have to be obtained 
In sinking a well, or bormg, in many localities, it is 
quite usual to pass through a largo number of strata 
yielding water of an entirely different character, 
separated in some cases by comparatively few feet 
The classes of water met with vary to such an extent 
that some may be so soft as to attack lead pipes, and 
others so hard as to be entirely unsuitable for steam 
raismg or domestic purposes Others again, right in 
the centre of England, may be quite salt As a 
general principle, if underground water of suitable 
quality can be found in sufficient quantity at a 
convement depth and withm a reasonable distance 
of the locality where it is required, such a source, 
from a water undertaking point of view, has great 
advantages over a surface or nver source Under 
ground sources of supply are lees liable td 
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contamination, aMiunmg that there is a sufficient 
covering of impervious strata and tliat the outcrop 
hos in an area where only pure ram water is collected 
The engineering works required for obtaining water 
from water-bearmg strata may bo divided mto 
throe sections, the first being small borings, such as 
those reqiiirefl for the supply of small quantities to 
country houses, meilium size factories, etc , the 
second section would comprise largo borings, such as 
thoao required for public water supply undertakings 
or large manufacturuig works , and the third section 
would consist of large wells, with heailings or gal¬ 
leries, such as those required for the supply of large 
towns and cities Borings under the first category 
would ho capable of dehvenng water at the rate of 
about 100,(>(M) gallons in twenty-four hours, those in 
the second category at the rate of about two milbon 
gallons in twenty-four hours, ainl those m the third 
category at a rate exceeding five million gallons m 
twenty-four hours The farst and second classes have 
many jioints m common, the pruici|)al difference 
being that the plants and apparatus rt'quired in the 
second ease are considerably larger and heavier 
Tlie paper then went on to describe the proceilure of 
making the bormgs and sinkmg the Iming tubes 
In the course of his paper. Col Restlor montioneil 
that water derived from on underground source is, 
m very cold weather, many degrees higher m tem¬ 
perature than water derived from a river source, and 
that It 18 quite noticeable that the former does not 
freeze in mams or st'rvico pipes so soon as jiver water 
This 18 a point of practical importance, because 
when \’ery cold water is being transmitted through 
mains, it frequently produces a local contraction in 
the metal and causes cast iron pipes to fracture 


Post-Glacial Research in Ireland 

I T has boon evident for many years that a large 
number of the special problems of plant and 
animal distribution in Ireland could only be solved 
if it were possible to obtam trustworthy evidence as 
to the major post-glacial changes m the Irish fauna 
and flora Acconlingly a committee was formed in 
1933, with the object of promotmg detailed investi¬ 
gations of representative glacial and post-glacial 
deposits and, particularly, of enlisting the method of 
pollen analysis m the detailed study of the problem 
The work and aims of the committee up to the end 
of 1934 are summarised by various authors m the 
November number of the Inah Naturahat (6, 126 , 
1934). Active fleld work was commenced in 1934, so 
that full details of the results arc not yet available 
The particular feature of the work was, however, 
that the sites exammed were chosen because they 
mcluded definite and representatiye arclueological 
horizons in various parts of the country 

An outlme of the broad results of the pollen 
analyses of peats is given by Prof Knud Jessen, and 
this mdicates the mam features of the work attempted. 
From results on the deeper bogs exammed, the 
tentative suggestion is mtule that there was em 
morease m moisture m the later part of the Bronze 
Age, which occasioned wide-spreod replacement of 
forest by peat bog. If, as is possible, this change 
oorresponds m time with the sub-CKireal to sub-Atlantio 
climatic change so well known on the Continent, the 
late Bronze Age m Ireland should synchronise with the 
beginning of the Iron A^ (Halstatt period) m Europe. 
Before this transition, Ireland was forest clad to the 


western coasts and high up the moimtains. Since 
then, forests have disappeared from western Ireland j 
Investigations carried out m Northern Ireland 
were devised to secure, if jxissible, chronological 
comparisons between tiie raised beaches and the 
development of inland bogs containing titone Age 
culture layers The results will be awaited with 
uitercst, as will those from the I,ough Neagh area, 
whore the discovery of fossil Naiaa flextlta fruits may 
throw light on the origm of the American element in 
the Irish flora The late glacial deposits of the 
Ballybetagh bogs, the classical site for remains of the 
Irish ‘elk’, yielded a collection of northern or high¬ 
land types of plants apparently of a date prior to the 
post glacial birch epoch 


University and Educational Intelligence 

Cambriooe —Mr. K W M Pickthom, fellow and 
tutor of Corpus Christi College, has boon returned 
unopposed as National Conservative member of 
Parliament for the University. His was the only 
nomination for the seat vacant by the resignation 
of Mr. O H A. Wilson (Conservative), Master of 
Clare College, who is to bo the next vice-chancellor 
of the University 

London —The Senate, at its meetmg on February 
21, approved a proposal to holil external exomma- 
tions of the University in Now York This proposal, 
which is an entirely new departure m the history of 
the University, was submitted by His Excellency the 
American Ambassador and the Britisli Foreign Office 
to the State Department m New York, which has 
given Its formal sanction. These examinations are 
to be available for both British subjects and students 
of other nationalities 

The Court has accepted the offer by the Radchffe 
Trustees of the Radoliffo 24-in refractmg telescope, 
which was the mam mstrument of the Radchffe 
Observatory m Oxford and has now been rendered 
available by the removal of this Observatory to South 
Africa It is hoped, so soon as funds can be obtained 
by the University for this purpose, to re-erect the 
Rculohffo telescope on the site of the present Umversity 
of London Observatory m Mill Hill Park, where the 
Wilson 24-in reflector and the Fry 8-in refractor, 
as well os other instruments, are already housed 

Applications are mvited for Lady Tata Memorial < 
Research Scholarships m medicine, of £400 a year 
each, for research work in diseases of the blood with 
special reference to the leuknmias These scholarships 
are renewable annually up to a normal maximum 
of three years, and there are likely to be at least 
two vacancies for new candidates ready to begm 
work in October 1936 The scholarships are opien 
to suitably qualified men or women of any nationality, 
and are ordmanly awarded on a whole-time basis. 
Applications must be mode by April 16 Further 
p^iculars and forms of application may be obtained 
from the Secretary, Scientific Advisory Committee, 
138 Bedford Court Mansions, London, W.C 1. 

Axbbioan university statistics are exhibited and 
mterpreted in an article by Dr. Walters, president of 
the University of Cmcinnati, m School and Sooictjf of 
December 16 The outstanding feature of the returns 
is the reversal of the tide of enrolment, which has 
been ebbing smee 1930 This recovery, which is mqch 
groator in institutions under publio control than in 
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others, and is most pronounced ui tlie mountam and 
.south central States and least m New England and 
middle Atlantic States, is attributed to the followmg 
induenoes . linanoial aid for students from the 
Federal Emergency Relief Admuustrution, the diffi¬ 
culty of finding employment for young people leaving 
school, unproved economic conditions m some parts 
of the country and the persistent faitli of patents m 
the value of higher education ‘Liberal arts’ nontmuos 
to be the most popular choice of eritormg students, 
although its percentage (72) of the total entries was 
slightly lower in 1034 than m the precedmg year 
Some strikmg mcreases in the entries into the vaiious 
professional sohools wore 48 per cent in agrioultuio, 
27‘5 per cent m commerce and business adnunistra- 
tion and 20‘6 per cent m engmoormg. Another 
statistical articlo in the same issue directs attention 
to the fact that one tenth of the exjiendituro of 
Yale University last year was on assistance to 
students in need of finwoial aid 


Saence News a Century Ago 

Resumption of Work on the Thames Tunnel 

The construction of Brunei’s tunnel beneath the 
Thames from Rotherhithe to Wappmg began m 
1825, harl boon brouglit to a premature close m 1828, 
and for nearly seven years work was at a standstill. 
In 1834, however, a “Tumiel Club” was foimed, 
prmoipally by follows of the Royal Society, anil 
successful oflorts were made to secure assistance 
from the Oovermnont for the completion of the tunnel 
At a meetmg of the shareholders held on March 3, 
1836, in the City ol London Tavern, the chairman 
amiounced that £247,000 in exchequer bills was to 
be advanced on tho security of the property Ho 
said that ‘‘the Company were much mdebted to the 
late Government, as well mdood as to the jircsent, 
tor this aid Great credit was duo to all those who 
liad advocateil the grant of money, and among those 
who had formed tho deputation to tho Government 
were men of all parties. It hod indeed, been the wish 
of all persons, at home and abroad, that this splendid 
work should bo completed, and foreigners considered 
it a national disgrace that it should have been 
allowed to romam seven years without an attempt 
bemg mode to oomplote it The time, however, was 
not far distant when it was confidently believed this 
magnificent work would be complotoil.” At the same 
* meetmg, Brunei mode a report in which ho said that 
on February 4 ‘‘the water-ways, which had been 
closed for several years were reopened, as a 
preparatory step for entermg the shield It ,was 
quite satisfactory to find that the infiltrations are 
very moonsiderable, and are just the ssune as they 
were before” The tunnel was opened to the public 
on March 26, 1843. 

Bessel's New Method of Lunar Distances 

An advertisement m The Times of March 8, 1836, 
announoed: “This day is pubhshed, 8vo, 68, 
Bbssbl’s Nbw Mbthod of LtTNAR Distancbs— 
Distemoes of the Sun and the four planets Venus, 
Mars, Jupiter and Saturn, from the Moon, oaloulated 
aooordmg to Mr. Bessel’s method, together with 
their plaoes for every day in the year 1836 , to which 
is added, an Ephemeris of the Moon calculated for 
every third hour of mean Greenwich tune upon 
M. Damoiseou’s Tables; the culmination of the 
Meoji for every day m 1836 for tho Altona meridian. 


with tho auxiliary quantities to reduce it to other 
meridians, and Tables for findmg tho Latitude by 
tho Polo Star for 1835, calculated uiidei tlie direction 
of II C Schumaohor Jolm Murray, Albemarle St ’ 

Sir Robert Peel and Mrs. Somerville 

After offering a Civil List Poiision to Airy, Sir 
Robert Peel wrote iii March 183.') to Mrs Sornorvillo, 
saying, “In ndvwing the Crown m reapei t of civil 
penmons, 1 have iwtod otjually with a Bcnse ot pubhe 
duty and on the iinjnilse ot my own private feelings 
in recognising among tho first t laims on the Royal 
favour those winch are tleservisl trom ennnenen in 
science and literature In rev lowmg such Llaiins, 

it is imposuiblo tliat 1 can overlook tlioso which you 
have established by the successful pioscciition of 
studies of tho highest order, both from the iinportiinco 
of tho objects to which they relate, and from tho 
fiw'ulties and acquirements whicli they demand 
1 am eiialilcxl to advise His Majesty to grant to von 
a pension on the civil list of two hundred jionuils 
per uiinmn , and if that provision will enable you 
to pursue your labours with less of anxiety, either 
08 to the i>ro8oiit or the future, I shall only bo tulfillmg 
a public duty, and not unposing upon you the 
slightest obligation, by availing myself of your 
permission to submit such iv recoininondatioii to the 
King” Tho pension was conferred on Mrs Somerville 
and later, when Lord Jolm Russell was Prime 
Munster, it was increased to £300 a year 

Death of Thomas Drummond 

Early m Maroli 1836, Thomas Drummond, tho 
botanical collector, died at Havana, after speiidmg 
ten years oollootmg m North America. Tho younger 
brother of James Drummond (1784 7-1863) who 
investigated the botany of Western Australia,!’homos 
Drummond began life as a nurseryman m Forfar, 
but became known to botanists by distributing sets 
of moaaoa. In 1825 ho was solex’tod as assistant 
natuialist to Dr (afterwards Sir John) Richardson in 
Sir .John Franklin’s second land expedition in con¬ 
nexion with the diBi every of a North-West Passage. 
He accoinpamed the expedition westward by the 
Hudson and Lakes Ontario and Wmnnieg to the 
Mackenzie River, but quitted tiie mam party at 
tho Rocky Momitams. IIis subsequent botanical 
expeditions took him on foot across tho Allegheny 
Mountains to St Louis, to Now Orleans aii>l to 
Texas At Velasco ho was attacked by cholera but 
was afterwards ivblo to oontimio his excursions Ho 
Imally embarkwl for Havana on February 9, 1836 
The plants he sent home were described by Sir William 
Hooker m Ins “Flora Boreali Amoncana”, liis 
“Journal of Botany” and in the “Companion to the 
Botanical Magazme” 

Objects for the'Microscope 

In tho Records of Oeneral Science of March 1835 
under the headmg “Scientific Intelligence”, it is 
stated tliat “Mr Andrew Pritohanl, Pickett Street, 
Strand, has just pubhshed a useful little work for 
such persons os take an interest m examining tho 
beauties of the mmute works of nature It consists 
of a list of 2000 miorosoopic objects, and is mtended 
to servo as a gmde for selecting and labelling subjects 
of natural history, botany and mmeralogy Some good 
observations are prefix^ in reference to mounting 
miorosoopioal subjects, with remarks on the circula¬ 
tion of animals and plants ” 
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Societies and Academies 

London 

Royal Society, February 21. F W Aston The 
isotopic constitution and atomic weights of hafnium, 
thorium, rhodium, titanium, zircomum, calcium, 
gallium, silver, carbon, nickel, cadmium, iron and 
indium. Mass-spectrograph analyses both by anode 
rays and the oidmary discharge have been made of 
thirteen elements Rays from some twenty now 
i 80 to[>es were discovered in all The atomic weights 
estimated by the photometrical nieasuroments of 
abundance are generally m good accord with the 
ateopted ones In the case of cadmium, success 
was attainod in an unexpected manner and interesting 
observations wore made on the behaviour of metallic 
motliyls in the discharge Work on tho isotopio con¬ 
stitution of elements is now fairly complete All but 
four, pallaihum, indium, platinum and gold, have 
given positive results of some sort Some 247 stable 
isotopes are known and one of the most astonishing 
facts revealed is the occurrence of a stable elementary 
atom for practically every natural number up to 210 
J M Staoo Tho (Imrnol variation of magnetic 
disturbances in high latitudes For some years it 
has been known that irregular, short-period per¬ 
turbations ('disturbances’) m the earth’s magnetic 
field at a few isolated localities have adatly variation in 
their time of mcidenoe, but it was not known whether 
the variation is governed by local or universal time 
or how it IS affected by magnetic latitiiile Using 
the records from ton magnetic observatories ui both 
hemispheres, it has been established that short jieriod 
irregular distiirlianoe is controUwi by local time up to 
the magnetic axis pole Below magnetic latitude Ttt", 
the variation m disturbance has a dominant smglo 
maximum in the late evening tluoughout the year, 
above 80'’ its phase is reversed and the transition 
from summer to winter conditions involves radical 
change both of type and scale In the intermediate 
zone the incidence of disturbanoo vanes also with 
season and with the state of general disturbance, 
both forenoon and evening maxima being con¬ 
spicuous 

Pabib 

Academy of Saences, January 14 (C R , 200, 77- 
268) JinjENCosTANTTN : The practical oonse<iuenoeR 
of tho germination of potato seeds ui the mountains 
The art of raisuig potatoes from seed requires a 
special teohmque which is not generally known. 
This IS of unportanoe in connexion with the pro¬ 
duction of strains of potatoes capable of resistmg 
disease, and details are given Hsnbi ValuSb was 
elected GorrespondarU for the Section of Rural 
Economy. I. Vinoqkadov • A new vanant of the 
demonstration of Wanng’s theorem Tib4r* 
Popovicnr : Remarks on tho algebraic equations 
tho denved equations of which have all their roots 
real. Paul Dubbbil * An ideal attached to a skew 
algebraical curve defined by its monoidal representa¬ 
tion. Simon StoIlow : The topological charaotensa- 
tion of Riemann surfaces Gxobobs TzirniiCA • 
Certain networks. Jban Louib Dbstouohbs : A 
new conception of physical space. B Gambieb ; 
Quadrios with one parameter touching their envelope 
along two oomos. St Golab : The measurement 
of areas in Finsler spaoes Flown Va8ile»oo ; The 
method of hdlayage of Pomoard extended by M. de 
Ba Vallde Poussm, and its relations with the 
genemlised problem of Dinohlet. Robxst Msynieux : 


URE 

The oontinuous functions of a real variable which 
possess a theorem of algebraic addition. G. Dkdb-i 
BANT, Ph. WehblA and Ph Sohbbeschbwsky : The 
maximum of probability m permanent movements 
Apphcation to turbulence. Albebt Toussaint ; 
Contribution to the study of infinite multiplanes in 
a plane ourrent Joxien KnAvrrHBNKO : Tlieoroms 
of validity in problems of wakes Mme Mabib 
Louise Dubbeil-Jaootin : Tho theorems of existence 
relating to permanent periodic waves ui two dimen¬ 
sions m heterogeneous liquids. PtKHiiE Chbvenabd : 
A micromachuie with photographic registration for 
the mechanical testing of metals This machme 
utilises test-pieces of 1-1 6 mm diameter only, an 
advantage when dealing with costly alloys An out¬ 
line of the possible applications of tho machine is 
given Georqks Makevk Tho effects of the theory 
of relativity .Than Ditbay and Mllm M Bloch . 
Rapid changes m the spectrum of Nova Herculis. 
Absorption bands attributed to cyanogen Dis¬ 
cussion of observations matlc at the Lyons Observa¬ 
tory The rapiil ehangi's noted about December 26 
and 27 appear to bo due to a largo cyanogen absorp¬ 
tion band, tho head of wlneh is at 4216 A Tins 
appeivrs to be the first time cyanogen hands have 
appeared in a Nova Bernard Lyot Tho spectrum 
of tho solar corona ui 1934 Eleven diagrams are 
given showing the intensities of tho green line 
observed in 1934 Paul Bernard The absence of 
hysteresis ui piezo-eloctno phenomena An experi¬ 
mental study of the effect of tho rate of increasing 
or decreasing tho pressure on the quartz on the 
quantities of eloctnoity set free No such effect could 
Iw measured and hence there is no hysteresis L O 
Stokvis The geometric loci of the neutral point 
of a triphaso system Pierre Jacqubt The adrorp- 
tion of certain colloids by metallic surfaces and its 
influence on the structure of electrolytic deposits 
Andb:^ Aron Tho magnetic properties of thm 
sheets of nickel Study of semi-transparent nickel 
films deposited in hydrogen or m nitrogen, with 
special reference to the effect of temperature on the 
Curie points. Adolfo Williams Tho persistence 
of intoroombmation lines [of tho spectrum]. Paul 
Mondain-Monval and Rooer Wellard : The in¬ 
fluence of temperature on the explosion of mixtures 
of air and hydrocarbons Experiments bearing on 
the causes of knookmg in internal oombustion motors : 
the results support the peroxide theory Piebbe 
Montaone . 'The oaloiilation and graphical repre¬ 
sentation of the elementary displacements in reactions ‘ 
of homogeneous ohemical equilibria. Variations of 
temperature and pressure Jban Pkbbeu • The 
oalonmetry of salme solutions • system sodium 
sulphate, magnesium sulphate, water. Louis 
Domanob : The action of steam on copper fluoride. 
Alexis Tchitchibabine and Michael Bestouoeff : 
The action of ethylene oxide on hydrogen sulphide. 
The primary reaction product is thioethylene glycol, 
B[O.CH,.CH,.SH, but if the temperature is allowed 
to rise, further condensation takes place, one of the 
products being a strong base, triethylolsulphinium 
hydroxide Jean T^ABUTEAU : The oxidation of 
oarvomenthene by selenious anhydride. The synthesis 
of oarvotanacetol. Edmond Saubin : Some deposits 
of teotitee of southern Indo-Chma. Nobbebt 
Castebet ■ The deepest known penetrable hydro¬ 
geological openmg, the Martel abyss (Ari^). 
Emmanuel db Mabtonnb Areism and tho move- 
mmts of the soil in the Argentine plains. Mabobl 
MASOBji and Mt.t.h. Aucb Rollen ; The mfluenoe 
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of tensio-negativity oa the Btruoture ot the plant 
'{fell. Albert Maiqk : The vanations of plastidal 
imbibition durmg chloroplastogenesis, amylogenesia 
and amylolysis. J. Maqrou : The immiunty reactions 
of plants towards Bactenum tumefocxena Mllk 
jEAtTNE Levy, Mlle Denyse Kohler and L 
Justin-Bbsan^on • The relations between the con¬ 
stitution of some armnoether oxides and their 
pharmacodynamic^ actions Mlle Mamb Louise 
Vebrier : The comparative morphology of the 
visual cells and the theory of duality of vision 
Albert Vahdel • The croasmg of geographical races 
of Trichomacus (Spilomscua) promaonw givuig an 
exclusively male descent W Kopaozewski • The 
3ellymg of human serum by acids 

Lentnorad 

Academy of Sciences (O R., 4, No 5-6) I Vino- 
ORADOV • A new evaluation of 0(n) m Wanng’s 
problem A Goroidze A method of successive 
approximations as applied to a problem of the theory 
of elasticity A Popov : Some applications of the 
simplest diaoontmuous functions I Astapovttch . 
Now detennmation of the mean hehooentrio veloi-ity 
of meteors by means of the diurnal variation method 
J SKKKZH-ZENKOvrroH The problem of a dis¬ 
continuous movement of a liquid around a circle 
B. Qalerkim Contribution to the theory of an 
elastic cylindrical shell E.GAPONandD Iwanbnko 
Alpha-particles in light nuclei N Nybbro The 
♦possibility of approximate spectrophotometry with¬ 
out obtammg a spectrum, N Orlov A now 
synthesis of the hydrocarbons of the 
senes The proposed synthesis of saturated aliphatic 
hydrocarbons differs from all those previously 
described by the complete hydrogenation of the 
furane derivatives I. Nazarov i The action of 
metallic sodium on fatty ketones (3) The reaction 
between metaUio sodium and isobutyrone A 
Petrov and L. Angus : Ixiw temperature hydro¬ 
genation and polymerisation of acetylene m the 
presence of nickel catalysts Liquid products of 
hydrogenation and polymerisation of acetylene were 
obtamed both at atmosphenc pressure and tempera¬ 
ture of 180°-200° C., and at increased pressure (up 
to 2S atmospheres) and temperatures not above 
40° C. V. TcHELurrsEvr • Acid oxygenetic organic 
compounds. L. Nikitin : On some acoustic electro¬ 
chemical phenomena. V. Karasik and M Likhat- 
6hbv : The relation between the chemical nature 
and biological activity of dihydroxide of methyl- 
diphenylarsme and its derivatives V. Solovjev : 
Hydromodulus of the sprmg wheat, T durum, m 
the Transvolga lulls A. Potapov •, Tyrosmewe of 
tea leaves, and its probable r61e m tea manufacture 
G. Molotkovkw : Determination of the coefficient 
of ventilation m leaves. The coefficient of ventilation 
is the volume of air, m cubic millimetres, passing 
through one stom^i in a second, A method for its 
detenmnation is described, I. Kolomibo : Schedulmg 
the dates of watermg and drought in accordance with 
the stages of plant growth as a means of controlling 
the yidd. A. Vaoenko Inheritance of glume 
pubesoenoe and of the black colour of the ear in 
T . durum. A. Svbtovidov : Geographical variability 
W Oortgomu lavarttut judachtan V Aboamakova • 
Some OphiursB from the east coast of Sakhalm 
OjAiotten tnweaenioum, another Ophtocten species and 
Ampkiophiura amigma are described from Miocene 
df^ts of the Island of Sakhalm. 
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Sydney 

Royal Soaety of New South Wales, November 7 J O 
Earl and H. M. Parkin The fastness of oertaui 
ommoazo dyes to waslimg Aminoazobenzeno and 
its N-methyl, ATN-iliraethyl, JV-bonzyl and JVJV 
methyl benzyl derivatives were studied comparatively 
as regards the fastness to washing of dyemgs on wool 
made with them under exactly similar conditions 
The p-sulphonic acids of the last four of the above 
compounds wore also compared In both series the 
NN-methyl benzyl derivatives were very much faster 
to washing than the other dyes. F. P Dwyer and 
D P Mellor : Compounds of palladium with 
benzildioxime An investigation of tlio compounds 
of palladium with the isomeric forms of bonzildioximo 
has shown that palladium is strictly analogous to 
mckel, in that one molecule ot the metal is co- 
onluiated with two molecules of a (anti)-bonzil- 
dioxime and with one raoleoulo of y (amphi) bonzil 
dioxuno However, unlike all the common metals 
and the other metals of the platunim group, palladium 
gives an msolublo compound Pd (CuHi^jO,) with 
P {8yn)-bonzildioxime J G Churchward Note on 
the occurrence m New Houth Wales of black chaff oi 
wheat caused by Backnum Iranslucena, var 
undulosum, S J and R Infected stems, leaves, chaff 
and gram of commercial and other varieties wore 
found in several wheat-growing districts m Now 
South Wales Work at the University of Sydney 
would suggest that the disease is widespread and 
has boon present in New South Wales, unrecognised, 
for a number of years The extent of the losses 
causeil by it are not yet known A number of the 
most popular varieties of wheat in New South Wales 
are susceptible C C Towle • An inquiry conoemmg 
a certain oonvont.ionalisod type found along the 
coast of New South Wales Of the flaked stone 
implements found, the conventionaliseil typos are 
essentially asymmetrical m form, and various inter¬ 
pretations have been given concerning the uses to 
which they were put by the aborigines Systematic 
inquiry shows that the most probable reason for the 
asymmetrical form oi the implements was the higlily 
refractory nature of the material available for flakmg 
For several reasons, the flakes of this fonn product 
the most satisfactory implements The conven¬ 
tionalised implements dealt with in the paper have 
been classified as scrapers, and they have been 
correlated with some of the conventionalised scrapers 
from the far western areas of New South W^es 
The implements from those parts where a tractable 
material was available are more symmetrical m 
form M. B, Welch The moisture eijuilibnum of 
timber in different parts of New South Wales (2) 
Murwillumbah. During the period October 1030- 
Ootober 1932, a moisture eqmhbnum mvestigation 
was conducted at Murwillumbah, New South Wales. 
It has been found that m general the atmospheric 
humidity conditions are higher than at Sydney, and 
the mean moisture content of ten different timbers 
kept indoors over the period was 13 2 per cent, 
whereas suuilar timber under the same conditions at 
Sydney showed a mean of 12 0 per cent. Penods of 
very high hiunidity were found to occur durmg 
which the mean monthly moisture content for 
timbers such cm tallowwood and blaokbutt was m 
the vioimty of 16 per cent and Queensland maple 
exceeded 17 per cent. Durmg such penods, satis 
factory air seasonmg of timber for the Sydney market 
does not appear to be practicable. 
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Forthcoming Events 

[Metlinga marked mUh an asUritk are open to the publte ] 

Monday, March 4 

BWTtait Museum (Natubal Histoby), at 11 30.—Dr. 
Susan Finnegan “Arachnids Injurious to Man”.* 

Univebsity of Cambbiuoe, at 5 —Sir Daniel Hall: “The 
Pace of Progress” (Redo Lecture) • 

Univkbsity or Lbeus, at 6 Ifl —Prof F A E Crew 
“Biology and Human Aflairs”.* 

Kino’s Com-kok, Lonuon, at 6 30 — Prof .T 8 Loo 
“The Ooology of China considered in Relation to 
Secular MovenioiitH" (succeeding lecture on March 11)* 

Royal Gkoobaphioal Society, at 8 30 —Prof E P 
Stabbing “The F.niroaching Sahara” 

Wednesday, March 6 

Royal SoonrrY or Abth —Sir Henry Richards • “The 
Problem of Noise” 

Society or Public Analysts, at 8 — (at the Chemical 
Society’s Rooms, Burlington House, Pieoadilly, W 1) — 
Annual General Meeting 

Dr. Bernard Dyer An Address giving Romimscencea 
of the Society and some of its Prominent Members 

Bbitisk Soibnob Guild and Royal Institution, at 0 — 
(at the Royal Institution) —Sir Frederick Keeble 
“The Fertility of the Earth” (Research and Develop- 
raent Lecture ) 

Thursday, March 7 

Bedfobd Colleoe rcm Women, at 5 16—Sir Arthur 
Ekldington “Time and Entropy" ♦ 

Friday, March 8 

Univebsity College, London, at 6.—Dr. A. Michels. 
“Some Results of High Pressure Measurements in 
Gaseous and Liquid Systems” (succeeding lecture on 
March 16) * 

Royal Institution, at 9 —Sir John Russell • "The 
Future of British Agriculture”. 

Society or Chemical Industby, March 8. — Oonforenoo 
on Meat to be held at the Umvereity of Liverpool 
3-8 “The Chemistry of Moat” 

8-7 30 “Moat Storage” 

Institutk or Metals. March 8-7 Annual General 
Meetmg to be held at the Institution of Mechanical 
Engineers, Storey’s Gate, London, S W 1 


Ofliaal Publications Received 


S0 Contribution A I’^tude de Ptnaiadmtron Okmanni Welea Par 
Dr A Koimeau Pp S2+ 4 plates No 60 Belteag lur Kcnntnlt 
der aiilnoji^n^orpholo^lie und ^sto^^he^ UnUni^hun|^n 

112+8 plates. No 61 Les BrachJop^es du DInantlen de la Belgique 
Far r Demanet. Fp 116+10 plates No 62 Heoliercbee aur lee 
parasites dee moUiiaquae terreetrea de Belglque—Ttdma^ca larv^rM 
Par W Adam et K Lcloup Pu 40 Memoires, Horn adrle IWanltata 
sdentlflques da Vowise aua Indea orionWlei N^erlandalsM de LL. AA 
RB le Prince ct la Princesae Lfopold de Belgique Pnbllds par V V an 
Straelen Vol 2, Fane 14 Oplathobranches ct SlUoodermOs (Oncl. 
diadoa), Mr A Ijibbd, ProeobranoliPB paraultee, par W Adam ^ 
115 + 1 plate Vol 2, Faio 15 Spungea By U V BrCndatcd Pp 
27 Vol 2, Faso 16 Cephalopoda By W Adam Pn 2« Vol 4, 
Foec 10 Dlpterall, I CyUoirhapha Miiacld*, CaUlphorida and 
Tachinldie by J R Malloeh , U SyrpbldB, par A von S^kelbetg . 
Hymonoptora II, I 1 hryaldldie, df F Invroa Pp 34 (Bruiellea ) 

Journal of the Faculty of Agrloulturo, Hokkaido Imperial Unlver- 
Blty Vol 15, Part 4 Propoeltron of T N N Kquatlona In the Kinetics 
of Enzvmee By Kenzo Nakajima and Torahaohl Kamada Pp 161- 
201 Vol 37, Part 2 Studlea on the Dwarf Disease of Rice Plant 
Bjr^Telklchl Fukushl Pp 41-164 + 6 ptotes (Tokyo Maruten Co . 

Kungl Bvenska Veti nskapsakademlens Handlingar Seiie 3, Band 
13. No 7 Some SUtlitlcal InvceOgaUons of Bcllpelng Binaries By 
Erik Holmherg Pp 25 8erle 8, Band 14, No 1 Das 'Wachatum 
der KOrperlSiige des Menschen Von Uaeton Baokman Pp 146. 
(Stockholm Atmquiet and Wlksi'lls Boktryckerl A -B ) 

Meddelanden fiAn Statens Skogafhrshkianstalt, HMle 28, Nt 1 
Rndoghrelse flSr Barkboirekampaiijen efter StormhArJnlngama 1911- 
1032 Boricht Qbcr die Beklmiiftingsaktlon gegon Itorkenkgfer nach 
den Bturmverheeningen 1011-1032 Av Ivar Trilgirdh och Viktor 
Butovlteeh Pp 258 (Stockholm) 

Indian Lao Reaearrh Institute Annual Report for the Tear lit 
April 1033 to 31st March 1034 Pp 3.'i+4 plates (Naokum ) 


n India, Coonoor T1 
ar ending 81st Decen 
Annual Report of tl 


Sverigea Uoulogiska UnderaOkning Scr C, No 382 FJUlkedlet- 
aiidena berabyggnad I norra JAmtland oeh Augomianland Av Bror 
Aaklund och Per Thonhmd Pp 110 + 4 plate* 2 00 kr Scr (’, No 
383 Foafathalten 1 akkuska Jutdar Av 0 ArtheiUua Pp 34+4 
plates SOOkr (Stockholm) 

Ulnlatry of Publlo Works, Egypt Physical Department Holwan 
Observatory BuUotIn No 37 Time Determination and Observations 
of Wireless Time Signals from Ist of Ootober to December 16th 1033 
ByU R Hadwsr Pn 64+4 plate* (Cairo Government Pre«*J 
U.8 Department of Agriculture Technical Bulletin No 441 The 
Biology or CreiMutue flamorbuaiu (Oameronl, an Ichneumonld Para¬ 
site of the European Com Borer ByW G Bradley and K D Burgees 
Pp 16 6 cents Technloal Bulletin No 444 Studies on the Heuoan 
Fruit Ply, Anwtrsjdio ludsns (Loew > By Hugh II. Darby and B M 
Kapp Pp 20 6 cent* Technical Bulletin No 461 Base Szohange 
and related Properties of the Colloids of Soils from the Broelon Kz- 
periment Stations. By U B Slater and H G Byers 20 5 cents 
(Washington, D C Government Printing OlBoe ) 

Columbia University BuUeUu of Infotmation Thirty-aitb Series, 
No 17 Anuounoement of Professional Courses In Ontometry for the 
Winter and Spring Sessions, 1935-1036 Fp 35 (New York ) 
Report ol the Secretary of the Smltheunlan Institution and Financial 
Report of the Ezecutive Committee of the Boerd of Regents for the 
Year ending Juno 10, 1934 (PubUcatlon 3289 ) Pp, Ul+78 (Wash¬ 
ington, D <) Government Printing OfHoe ) 

Memoirs of the Oeologliuil Survey of India Vol 66, Part 2 The 
Geology of Central Mowar By B C Gupta Pp vl+ 107-109+ zv + 
^atea 13-21 (Calcutta Geological Survey of India) 4 12 rupees , 

„-- gj Vnn Wttlflogs Yield Tables for Teak 

]y H G Champion Pp 11+30 Mannas, 
1 No 80_ The Blleot of DefoUatlon on the 
amplon Pp 11 + 6 3 annas , 
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_P a a Bonrdl. OaX.. P B 8 

Cosmic Ra>s and Nn\a—Prol W B. MoOim 
R atio of tho MflRnotir Moment of the Proton to the Magnctu 
Moment of the Denteron —Dr L. Tarksi and Dr A VUkM 
I-i^riinrntal Fvulenre rcgnixliiiK the bicld of the Deuteixm — 
E. PoQard and Pro! H. lUnmux 
/} Spectra of Some Radioartue hleutent» — A. I Alidiaaow, 
A L AlfathanUn und B S Ditlrpow 
Uiiioimhere M< a&urenient« during the Partial Eclipae of the Sun 
of Februarv J I9J6 ■ J P Sdttttf and W M. GoodiOl 
as- a a - ^ Spongospofa iubitnatUAyiVidW 


/ roth) 1 agerhejtn - Dr 0 Aa Tiadfitchm 
VAn Abnormalitv m the H(3y(ku ( alatal (Female Acceasory Glands) 
BWiriU^"* Locust, Sckts/ocffca grfgarta, Forsk —M, L. 
Crown K<u of Sugar Beet a Boron l>ehrienr> —W Huirbet and 
Prof PmI A. Itfphj 

Noroeiulature of Vitanun B.—Dr B C Oahft 
Reproduction and Cancer —J AiwU CampbaD 
r*-Gaseous Car^n Disulphide—Dr Stmao 
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Rationalisation of Scientific Publication 

T he social aspects of scientific research, and 
the view that men of science should take a 
much more prominent part m sprcarting a s< icntihc 
tiutlook and apjiroach to social and other general 
problems of the oommnniti, have Ix-en eloijucntly 
urged in recent months Dcspit<‘ these new 
opportunities and the greater disjxisition to listen 
to the contribution he can offer in these matters, 
the scientific worker ofti-n remains his own worst 
enemy The lack of progress, for example, with 
all attempts to rationalise the publication and 
abstracting of soicmtific literature, or towards 
effective oo-operation between scientific societies, 
continues to demonstrate' an inability of the 
seieiitific worker to set his own house in order, 
if ind«*ed it does not exposi' him to the charge of 
fiddling while Romo bums Conservatism can be 
preserved from inertia and ineptitude only by 
wise judgment and the assimilation, not the 
ri'jection, of new ideas 

There are, of course, conspicuous exceptions 
The Oil and Colour Chemists’ Association, for 
example, has n'ls'ntly appointed a research and 
development correspondent whose special task is 
to assist in the interpretation of the results of the 
latest research work in a form which is oasilv 
assimilated by the industry or by the public This 
18 a welcome sign of the recognition of the need 
for expiHitors or interpreters of science if industry 
and society are to utilise to any wide extent the 
scientific knowledge which is alreiuly available for 
them, apart altogether from the penetration of 
science into the new fields of social research The 
laxity of Bcieiitific men generally in reganl to the 
exijosition of their results, the widespread use of 
jargon, the inability of many scientific workers to 
express themselves in c-oncise and accurate Enghsh, 
are serious obstacles to the spread of scientific 
kiiowletlge into the sphere of political action 
Even in industry, starthng examples are often 
encountered of the indifference of the research 
worker to the reporting of his results in terms 
intelhgible either to other soientifie workers or those 
responsible for management The industrial 
worker often remains ignorant of, and amazingly 
mdifferent to, the contrast between the meticulous 
accuracy of his experimental work and the careless 
and ambiguous manner in which he presents his 
results Ho does not appear to realise that lack 
of care at this point may vitiate his work as 
effectively as inaccuracy in the laboratory 
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In consequence of this neglect, besides the 
difficulty placed in the way of the assimilation of 
scientific investigations into mdustnal or social 
practice, the scientific worker adds to the burden 
of publications of which ho is often the first to 
complain Txiosenoss of thought, and indifterence 
to the accurate and correct use of wonls, arc a 
pnrac cause of the redundancy noticeable in 
many scientific papers Dr H Moore was un¬ 
doubtedly justific-d in stressing this point in his 
presidential address last year to the Institute of 
Metals There are few pajxirs indeed which would 
not have gained both from a scientific and from a 
hterary point of view by careful revision, the 
exclusion of all irrelevant matter and the choice 
of the simplest and fewest words to express the 
author’s meaning As Dr Moore pointed out, a 
clear idea of what he is doing and why he is doing 
it 18 as essential to the research worker in writing 
his paper or report as it is in the conduct of his 
experiments A command of Utsc pregnant 
English IS a valuable posscsaion to the writer of 
a scu'ntific paper, and is worth much trouble and 
patu'iice to acquire One of the merits of abstract¬ 
ing work as earned out in the past under the 
Bureau of Chemical Alistracts and elsewhere has 
been the disciphne it imposes on the abstractors 
in regaril to conciseness and clarity Apart from 
the knowledge the abstractor acquires of his 
science, it enforces precision of language which 
should be a great asset in the writing of papers in 
subsequent life, and should cxemphfy, to him at 
least, the way in which force and clanty are 
related to brevity 

Dr. Moore estimates that the length of a 
scientific paper might well be reduced by about 
twenty per cent in this way, with advantages both 
in clanty and in dimmished pnntmg and pubhsh- 
ing costs , and this reasonable estimate is suffi¬ 
ciently large to indicate that the matter is one 
well worth close attention by scientific societies 
One of the difficulties is, however, the lack of 
perspective which sometimes charactensos scientific 
writers—a failure to see their topic in its true 
relation to the science as a whole, and a tendency 
to claim, for the normal or average, the fuller and 
more detailed treatment which should be the 
pnvilege of those few papers which desenbe some 
really outstanding achievement or advance 

This question of values cannot be evaded. It 
is^essential in the investigator alike in plannmg, 
exeoutmg and describing his work. It is equally 
essential when we confront the large question of 


the rational treatment of the mass of scientific 
literature to-iiay and the most efficient distribution 
of the burden To its absence must be attributed 
the duplication of abstracting work which still 
persists, in regard to chemical htorature, despite 
the example of co-oporation afforded by the 
Society of Chemical Industry and the Chemical 
Society for m>arly ten years That it is difficult 
to avoid overlap between different fields such as 
chemistry, entomology, physiology, physios and 
engineering, etc , is obvious, though even here 
co-operation is less diftieiilt than is imagined by 
the supi'rficial The duplication within any one 
field such as is provided by the abstracts of the 
Society of Public Analysts or the Society of Dyers 
and Colourists, to cit« only two examples, whiih 
merely re-issue in varied form and at a later date 
the substance of abstracts provided for the whole 
seience or profession by the Bureau of Chemical 
Abstracts, is surely remediable Powerful argu¬ 
ments might be addressed in favour of the State 
contnbutmg towards the coat of seioiitific pub¬ 
lications, but support IS unhkely to be given before 
men of science themselves ehnunato the duplication 
of effort to which wo have referred 
The waste and duphcation are not confined, 
however, to abstracting pubhoations The same 
confusion of thought is to bo found m regard to 
other types of publication as a result of the 
sectionalism and excessive specialisation in which 
such a profession as chemistry abounds Each 
group pursues its own interests and special require¬ 
ments without regard to those fundamental needs 
which must bo served if its own specialisation is 
even to be possible The net result is an intoler¬ 
able burden on the parent and more comprehensive 
societies, such as the Chemical Sooiety, which is 
appreciably enhanced by the marked reluctance 
of tho younger members of the profession to 
support such sooioties by actual membership as 
compared with a couple of decades or so ago 
Chemists are probably neither better nor worse 
than other scientific workers m these matters, but 
if they and other men of science tend to lament 
rather too freely the burden which membership 
of numerous societies or tho cost of pubhoations 
places upon them, they should remember that the 
remedy is largely withm their own hands. The 
setting of their own house m order would bo a 
sure way of establishing the oonfidenoe of the 
oommumty in the capacity of soientifio workers 
for the wider fields of social servioe now opening 
before them. , 
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Two Historical Notes 

By Pkof E N i)a (' Andrade, University (’allege, IaiikIoii 


Humphry Davy’s Experiments on 

THE FrICTIONAI, DEVELOPMENT OF HeAT 
N practically all textbooks on heat, certain 

exponmonta of Humphry Davy are citerl as 
constituting early exjicnmental proof of the 
dynamical theory of heat, and they are generally 
said, cither directly or by implication, to be of 
major importance There is a certain amount of 
variety in the description of what these exjieri- 
ments were several authors (for example, 
Poynting and Thomson, Gnmsehl, Iax'I) and 
Adams and Hoare) say that he rubbed the pieces 
of ice together in a vacuum, while others (for 
example, Edser and Preston) say that he performed 
the experiment in air, and afterwanls carru'd it 
out in vacuo Now any physicist who contemplates 
repeating the experiment will, I think, at once 
be struck with the difficulty, if not impossibility, 
of carrying it out in such a way as to produce 
anythmg in the nature of a convincing result 
If the ice IS covered with a film of water, the 
friction IS so small that scarcely any work is 
done, while if it is really dry it is liable to stick 
In any case, to make the frictional heat appre¬ 
ciable, it 18 necessary to have a normal forio 
holding the two surfaces together, and then one 
gets the well-known lowenng of freezing point and 
consequent melting, if the surroundings arc at the 
ICO point, with all the possible dangers of regolation 
at the edges Again, the amount of work required 
to melt 1 gm of ice is very large the entenon 
18 an extraordinarily insensitive one All these 
difficulties are, perhaps, sufficiently summarised 
in the fact that nolxxiy, apparently, has over 
tned to repeat the experiment, and I, for one, 
would not care to undertake it 

It is, then, perhaps worth while pausing a 
moment to inquire just what Davy did, and in 
what circumstances The account of these and 
oortain other expenments was the author’s first 
contnbution to science, and was published (in 
“Contnbutions to Physical and Medical Know¬ 
ledge, principally from the West of England”, 
edited by Thomas Beddoes, father of the poet 
Thomas Lovell'Beddoes) early in 1799, when ho 
was twenty years old The work was, then, 
presumably carried out when he was nmeteen 
The first experiment described is directed to show 
that light IS not on effect of heat, he held that 
he had proved experimentally that particles of 
iron can be heated to the meltmg point without 
givmg out light! The second and third are the 
celebrated ice experiments 
In the first of these, described in less than three 


hundred words, without any detail, Davy says 
that ho fastened two pieces of ice by wirejj to two 
iron bars and that “by a peeiiliur mechanism” the 
ICO was kept in violent friction for some minutes 
The pieces of ice “were almost entirely converted 
into water” which, strangc-lv enough, was found 
to bo at 35° “aft<>r n'maimng in an atmosjihcro 
at a lower temperature for some mmuti's”, or, in 
other words, the friction of ico can raise water 
many degrt'cs above the melting point ' Even 
siipjxising that the stroke of tlio ‘engine’ was 
5 em , and that it executiHl lOO strokes a imnute. 
and that the coefficient of friction was 0 5, this 
would mean, if for “some minutes” we read “ten 
minutes”, that the force pressing the pieces of 
ice togcthiT would have to be equivalent to an 
additional pressure of about 4 atmospheres The 
whole expenment is fantastic This is said in no 
disrespect to Davy how could one expect an iin- 
trainod hoy in 1799 to carr> out an experiment 
which even to-day would tax an experienced 
physicist, to say the least ^ No doubt the whole 
effect observed by Davy was due to conduction 
The second experiment, the one in a vaeiium, 
was not concerned witli lee at all, but with tlie 
melting of wax The wax was apparently attached 
to a metal plat<>, against which rubbed a clockwork- 
driven wheel The clockwork stood on a piece of 
ice in which was cut a channel containing water, 
and the whole was iindoi an exhausted lK>ll-jar 
The argument was that if the heat required to 
melt the wax had passed from the loo to the clock¬ 
work, the water would have frozen As, however, 
the heat required to pnxliieo the rise of tempera¬ 
ture observed in the clockwork amounted to but 
12 calorics, only 0 15 c e of water would have 
frozen in any event, which actually could not be 
observed by eye in a rough channel cut in a piece 
of ice The experiment proves nothing at all 
T may bo hold to have spent too much time on 
a pomt which some may say is of historical 
interest only I hold, however, that it is very 
inadvisable that students should bo taught to 
attach a fundamental importance, not to experi¬ 
ments cnidely earned out, which were afterwards 
improved, but to experiments of which on< prob¬ 
ably cannot be earned out at all, while the other 
IS BO ill-designed as to prove nothing I am no 
denigrator , I do not think that it detracts from 
the greatness of Davy to point out that his first 
expenments, earned out when he was a country 
lad, were unontioal and lacked all quantitative 
basis It IS time, however, that they ceased to 
be ranked with such convincing demonstrations 
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as tho8<' of Rumford, and disappeared from tho 
textbooks Or, if they are quoti'd, do let us have 
instructions as to how to melt two pieces of leo 
by rubbing them together in a vacuum 

Nkwton’s Early Notebook 
In the Isaac Newton Memorial Volume, produced 
in 1927 to commemorate tho two hundredth 
anniversary of Newton’s death, them was pub- 
lishcil for the first tune the contents of an early 
notebook, compiled by Newton as a boy or young 
man The first part consists of a collection of rules 
and hints relating to drawing and painting (how 
to shade, how to enlarge a picture*, to make a 
russet colour and so on) , of leceipts for eememts, 
baits and other odd things , of cures lor certain 
troubles , and of tneks Prof David Eugene 
Smith, who edited this matter, attributes it to 
some tunc within the period l()55-58 and 
apparently takes it to have been compiled by 
Newton Prof Louis Trenthard More, in his bfe 
of Isaac Newton, published last year, comments 
“The moat interesting, perhaps, of the items in 
this book, are those referniig to drawing and tho 
making of pigments, as they show the great interest 
he took in the art, and to the chemical and 
medicinal recipes which he jotted down” 

This part of the noteliook is, however, no 
collection of Newton’s own, but is copied out from 
a book of receipts popular at the time, namely, 
John Bate’s “The Mysteries of Nature and Art”, 
of which the first edition was printc'd in 1634, 
and the third and last edition (a copy of which 
18 in my possession) in 1654, shortly before the 
period to which we must attribute the part of 
the notebook in question With this echtion I 
have checked oflF all Newton’s rules for drawing 
and painting, and many of his odd receipts—in 


fact, everything down to and including “To 
ingravo on a flint” in Prof David Eugene Smith’s 
reprint The small remainder of this part, of 
Newton’s notebook consists of a few medical 
presenptions and conjuror’s tricks, which ho may 
have picked up while lodging with Mr Clark, the 
aiKithecary I have not been able to trace them 
Another pomt of interest in Baud’s book is that 
it contains full directions for making a water 
clock, which correspond to the account which Dr 
Stukeley’" gives of tho water clock undoubtedly 
made by Newton There is no doubt, then, that 
the "Mysteries of Nature and Art” was a hook 
which young Newton freely eonsulteil, and I 
conjecture that profoundor historians than myself 
will find that it well rejmys study 

1 may add that I find it a little difficult to 
accept Pro! Smith’s attribution of date, 1655- 
58, for the first part of the notebook On the 
first page ot the book is tlu> insenption 

ISAAC NBWTON HUNC LIBBUM 
POSSIOET 
TESTE 

EDVABDO SKOKEK 
PRKT 2'' OB 

1659 


Now, while a boy might writi' his name in a 
notebook, with his signature witnessed, as a school¬ 
boy joke, some time after purchase, ho is very 
unlikely to put the price, in this particular instance 
2Jd , exc-ept at the date of purchase We know 
that Newton was very careful in his accounts of 
expenditure I think wo must take it that this 
inscription was inserted when tho notebook was 
bought, and gives the date of the first entries 




Centenanes of Newcomb and Schiaparelli 


S IMON NEWCOMB and Giovanni Virgmio 
Schiaparelli were bom within two days of 
one another, tho former at Wallace, Nova Scotia, 
on March 12, 1836, and the latter at Savighano, 
Piedmont, on March 14, and they died within a 
year of one another, Newcomb jiassing away on 
July 11, 1909, and Schiaparelli on July 4, 1910 
Counting among their most distinguished con¬ 
temporaries Lookyer, Huggms, Gill, Janssen, 
Loewy, Otto Struve, Auwers, Asaph Hall, Langley 
and Young, Schiaparelli was long regarded as the 
foremost of Itahan astronomers, while Newcomb 
became to be recognised as the most eminent man 
of science in the United States 
They devoted themselves to widely differing 
branches of astronomy Newcomb, as a member 


of the staff of the Naval Observatory, Washington, 
and as head of the “American Ephomens and 
Nautical Almanac”, during the course of forty 
years, contributed greatly to the advancement of 
gravitational astronomy, while Schiaparelli added 
immensely to the knowledge of meteors, comets 
and the planets Honours were bestowed on them 
by many societies and institutions , both were 
associates and medallists of the Royal Astro¬ 
nomical Society, both were foreign members of the 
Royal Society and foreign associates of the Pans 
Academy of Sciences, while Newcomb’s connexion 
with the United States Navy was recognised by 
Congress granting him the rank of a tear-admiral. 

Of Newcomb, many appreciations were written 
after his death in 1909, but the most fascinating 
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record of hia life 18 Iuh own “Reminiscences of an 
Astronomer”, published when he was sixty-eiglit 
years of age In this, when siK'aking of Clavloy 
the mathematician, he said, “His life was that of 
a man moved to investigation by an uncontrollable 
impulse , the only sort of man whose work is 
destined to lie imperishable” The nmiark might 
well apply to Newcomb himself, for when at the 
age of twenty-two years, after an unusual start 
in life—which had included two years’ service 
under a quack doctor—he entered his own “‘world 
of sweetness and light” as a computer in th(> office 
of the “‘Nautical Almanac” at (Jambndgo, Mass , 
his genius found the avenue which was to lead 
him to the highest distinction 

Of Ins work, his travels and his friendships of 
the years 1857-77, Newcomb gave an account in 
the early chapters in his ‘‘Reminiscences” “‘On 
SeptemUir 15, 1877,” he went on to say, ‘‘I took 
charge of the Nautical Almanac Office The change 
was one of the happiest in my life T was now 
m a position of recognised responsibility, where 
my recommendations met with the respect due 
to that responsibility, where I could make plans 
with the assurance of being able to carry them 
out ” He was editor of the* “‘American Kphe- 
mens and Nautical Almanac” for twenty years, and 
his most valuable work for science was done in 
connexion with it It was this work which led to 
his being awanled the C^ipley Medal in 1890, and 
being elected a foreign associate of the Paris Acad¬ 
emy of Sciences in 1895, in succession to Helmholtz 
A devoted public servant and an indefatigable 
worker, Newcomb set an inspiring example to all 
with whom he came in contact, while, said Sir 
Robert Ball, ‘“His habitual loftiness ol thought, 
nobility of character, dignihed courtesy and ever- 
ready helpfulness endeared him to his many 
friends on both sides of the Atlantic” 


Schiapan'Ili was far more tortiinate than New¬ 
comb in his early environment, and at the age 
of nineteen years graduated from the University 
of Turin in engineering and architecture For a 
year or two he taught mathematics, but astronomy 
had already laid its hold upon him, and in the 
year that Newcomb Ix’gan his work at Cambridge, 
Schiaparelli was able to enter the Berlin Observa¬ 
tory, then directed bv Kncke, and two years later 
secured a post at Pulkovo under the Struves 
Recalled to Italy in ISfiO to bc'come assistant to 
Carlini at the Brera Observatory, Milan, in 
SeptemlnT 1862 on the death of Carlini he was 
made director of the ObscTvatorv and this post 
he held for thirty-eight years 

Schiaparelli’s first year at Milan was marked by 
his discovery of the asteroid Hesperia Four years 
after becommg the director, he announced his 
discovery of the connexion bc-tween meteors and 
comets, and in 1873 he published his ““I>e Stelle 
ffadenti”, declared by Lockver to be one of the 
greatest contributions to the astronomical litera¬ 
ture of the nineteenth century In 1877 he com¬ 
menced his olwervations of Mars, in 1882 began 
the study of Mercury and Venus and between 
1875 and 1899 made 11,900 measures of double 
stars Failing sight brought an end to his 
observations, and in PKK) he retired Among Ins 
later work was his IsKik on the astronomy of the 
Old Testament, in the preparation of which he 
had examined the dates of 2,764 Babylonian 
documents which had bx^en translated 

Schiaiiarelli’s views on the so-called “canals’ on 
Mara led to much controversy, and it is worth 
recalling that it was this wliieh n'awakened 
Lowell’s interest in astronomy and lerl him to 
en‘ct the Lowell Observatory, at Flagstaff, 
Arizona, where just five x'ears ago the planet 
Pluto was discovered 


Modern Plastics 


S OME criticism has been made of the word 
‘plastics’ as apphed to the industry which 
goes under this name to-day The word ‘plastics’ 
IS usually associated with clay, putty or similar 
materials which.can be worked and shaped by 
hand But ‘plastics’ has not, oven in the past, 
been limited to matenals which retain their 
plasticity Clay, having been moulded into shape 
while m a plastic condition, takes permanent 
form after baking, but the article in its permanent 
form IS still classified in the ‘plastics' group The 
bulk of the products of the plastics industry m 
its modem form may similarly bo characterised— 
initially plastic, they are converted by heat and 
pressure into permanent forms. 


Bayer iti 1872 first annoumtd that phenols 
would react chemically with formaldehyde, but 
beyond this fact little further attention was paid 
by him to the pnxluct Other workers investigated 
the reaction later, and Kloeberg m 1890 first 
discovered that it was not a pure preduct that 
was obtained, but a sticky viscous material Then 
technical men more commercially minded camo 
into the field and started investigations One of 
the early patents was taken out by Luft in 1902, 
who described a horn-hke material which could 
be turned and shaped into various articles He 
described it as artificial hom Others followed, 
but none of them appears to have made a material 
winch was commercially useful, since they found 
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no means of eontrolling the reaction or arriving 
at a reliable or satisfactory end-product 

Certain firms m Croat Kritain and in the United 
States began to develop the condensation product 
in liquid form for varnish purposes, but not until 
Dr Baekeland turned his attention to this reaction 
was progress made Dr Baekeland announced his 
now discovery in 1908, and applied for jiatents m 
most eountne.s in the world The basis of hia 
invention consisted in the use of relatively small 
proportions of ammonia as an accelerator in the 
reaction la-tween phenol and formaldehyde, as 
against large amounts of acid or alkali used 
hitherto He found that by the use of a small 
amount of alkah, the reaction could be controlled 
and checked at a convenient point during its 
progress, this resulting in an intermediate pnxliict 
between the raw materials and the final end- 
product obtained previously, which was hard, 
brittle and non-plastie 

All previous workers on this jiroduct had 
obtained a crystalline proiluct or a hardened mass 
which was of little value Dr Baekeland succeeded 
in producing a material which could bo used 
c-omniereially It could bo readily handled, being 
a resui-hke solid which could bo ground, powdered, 
softened or dissolved in solvents This lie termed 
Bakelito ‘A’ This product was chemically changed 
on the application of heat by polymerisation into 
a permanently hanl amber-like solid which would 
no longer soften by heat, had good insulating 
properties and was Uirined Bakehte ‘d’ When 
mixed with fillers in a powdered state, it could 
he introduced into st^l moulds, subjected to heat 
and pressure in hydraulic presses, and, by con¬ 
tinued apphcation of heat, it set sohd and assumed 
the shape or the contour of the mould into whioh 
it had been pressed, and could bo discharged 
permanently sohd This process is the basis of 
the modem plastic moulding industry to-day 

The early material of Dr Baekeland’s invention 
was somewhat variable m quality and slow in its 
rate of hardening m the mould to the ‘C’ stage, 
and consequently the moulding industry made slow 
headway. It was m a very elementary stage, and 
it was not until towards the end of the War that 
practical advancement in the technique of manu¬ 
facture of what are now termed the resinoid 
mouldmg powders, showed any progress in Great 
Britain The last fifteen years bas brought about 
considerable change in the mdustry and its 
teohmque. Where twenty-five years ago the 
moulding materials consisted of the resin A, 
ground to powder and mixed with dye and wood- 
meal, of which the rate of hardening was &-16 
minutes for an article of relatively small size, to-day 
similar articles are turned out from complex 
moulding mixtures at the rate of 1-1^ minutes in 
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multiple impression moulds having as many as 
50-75 impressions , so that where one article was 
produced in five minutes, wo liave to-day 200-250 
of the same articles turned out m the same time 

The production of mouldings has been roforred 
to as illustrating the advancement of one side of 
the resinoid plastics industry Dr Baekeland’s 
invention led to the production of other useful 
materials, apart from mouldings for the electrical 
and allied mdustnes It was found that, when 
this Bakehte Resmoid A was dissolved m solvents, 
and paper sheot-s were impregnated with it and 
then dried and pressed together in a hydraulic 
press bi'tween steam-hoatetl platens, the resinoid 
hardened and made a compact mass consisting of 
laminations of paper sealixl together by the hardened 
re.suioid, the product wa.s ‘Bakelite laminated 
sheets’ This material was found to be very hard 
and tough, yet it could be machined and had 
excellent insulating properties It found a ready 
applieation in the elootrioal mdustry The advance¬ 
ment m this branch of the industry has boon less 
spectacular than in the mouldmg section, but 
advances have been made 'Ihe methods employed 
in production to-day are very much the same as 
when this material was originally introduced, 
apart from ramor improvements in plant, but I 
feel sure wo can look for great advances in methods 
of production, cheapening m costs and widemng 
its applications 

Until the last year or two, the production of 
mouldings had been confined to small articles 
chiefly for the electrical industry, such as switch 
cover plates, distnbutor heads for oar ignition sets 
anil picnic set requisites and many similar products 
With the introduction of radio sets at a price to 
attract the masses, the question of the production 
of cabinets to house the sets was considered by 
those ooiiooms which turned their attention to the 
production of such sets in laige quantities in 
standard and uniform design It then became' 
evident that a case or housing for suofi sets could 
be produced m plasties more fitting in design to 
meet modem requirements at pnees to compete 
with those oonstruoted of wood This led to the 
production of the moulded radio cabinet, of which 
there are many examples to be seen to-day. The 
production of these cabinets called for the installa¬ 
tion of very large and expensive hydraulic presses 
and moulds costing several thousands of pounds. 
The very existence of these presses will, no doubt, 
haw the effect of leading the industry into the 
production of larger mouldings. The general 
tendenoy will be towards the production of still 
larger articles in moulded plastics, each moulding 
requiring many pounds of powder, 'thus gradually 
supplantmg many articles and parts of artiolea 
at present made in wood or metal by plastio 
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• movildtMl articles matle on mass production lines 
When this comes about, it is olmona that designs 
will have to change to meet the moilern technique 
of production 

Very serious artistic thought should be given 
to the designs for the future, in order that such 
production may not only be practical from a mass 
production point of view, but also both restful 
and pleasing to the eye m outline and colour In 
that way they will establish for themselves a 
permanent future and not be just a ‘five minute 
wonder’ to die out for lack of permanent artistic 
foundation This is a |ioint to which the industry 
should pay attention if it desires to establish itself 
as one of the mam industries of the future 

The laminated material referred to above is at 
present relatively new compared with the mould¬ 
ing iniliistry Its chief apphcations have Ixien 
industrial, in so far that it has formed a part in a 
mam assembly, that is, in its use for insulation 
purposes in electrical equipment Now, however, 
the material can bo produced in sheets of larger 
sizes and in various colours and finishes, and it is 
already finding a use in industries that cater for 
domestic reijuiroments The laminated slu'ct 
material has some valuable features as it is 
n-sistant to heat, not readily marked or scratched, 
unafFooted by alcohol and other solvents, and can 
be highly polished Such properties are of value 
for many domestic apphcations It is used for 
tops of tables in caf6s, for dressing-table tops m 
hotels In the United States it has been tried out as 
panelling for ships, stab'-rooms, cocktail bars, and 


similar applications are under trial in Oreat Britain 
There are many uses for this material not yet 
developed, as it is difficult to find any other class 
of product which exhibits similar properties 
There is no doubt that wo shall si e large develop¬ 
ments in its use during the next few years When 
sheets of this product an' available m iileasiiig soft 
colours, they are likely to find favour for room 
decoration, for whi< h, in many ways, they arc ideal 
Future designs will require careful thought and 
planning Prescuit ideas do not entirely fit in with 
production of this type of material, and a new art 
and technique will havo to be develojjed to mc'ct 
these new products Many articles which were 
pn'vioiisly made by hand, in many casc-s elaboratelv 
decorated by the craftsman, will in the future be 
produced m mass by this new process of moulding 
and fashiomng For a tune, tlie craftsman’s hand 
on the finished article will disappear until the 
industry has so advanced its technique that pn'sent 
difficulties of production have chsappeared , then, 
there will lie rcxim for the craftsman to ('xercise 
hia art—not on the finishcHl article or on its con¬ 
struction, but m the steel or other material foiniing 
the master model from which such articles will 
be produoed, and by engraving into it pleasing 
designs and artistic ideas which will be effectively 
and correctly reproduced in detail on the monldixi 
articles By these modem proiii'sses, such articles 
will 1)0 manufacturtsl in quantities which will 
enable them to be sold at prices within the piir- 
ohasmg capacity of the majority 

H V PorrKK 


Obit 

Dk R C. Knioht 

CIENTIFIC horticulture has suffensl a heavy loss 
by the death on January 28 of Dr R C Knight, 
assistant director of the East Mall mg Research 
Station He was bom m 1891 and was educated at 
Sexey’s School, Bruton, Somerset, and at the Uni¬ 
versity of Bristol, where he took a degree m botany 
He obtained a Board of Agriculture research scholar¬ 
ship m plant physiology m 1916, which he hold at 
the Imperial Ckillogo of Science and Technology, anti 
m 1919 he was appointed to the staff of the Beseoreh 
Institute of Plant Physiology of that College His 
aasociation with Kast Malluig Research Station began 
m 1920, when the demonstration of striking examples 
of rootstock influence upon the scion opened up a 
promismg field for physiological mvostigations. At 
first Dr Knight merely visited tho Station for short 
periods to familiarise himself with his problems and 
to collect the necessary material By 1922 it became 
obvious tliat m order to push forward with the work 
he must live on the spot with his material, and he 
was seconded for duty at the East Malhng Station, 
where he worked until his death. 


uary 

So wide weri' Knigiit’s inteiests that ho rapidlv' 
became familiar with tho liorticultiiral problems 
being investigated around him, and although he 
often sold that these enrlv years were “spent in 
(losing doore by obtaining negative results rather 
than m ojiening them”, this was an essential pre¬ 
liminary exploration, and he was all tho tune evolving 
in his mind and discussing with liis colleagues those 
‘phj 810 pomologieal’ methods which he used so 
much in later years While he did much caroful 
work in dotermmmg tho optimum conditions for 
raismg hard-wood and softwood cuttings, his out¬ 
standing contribution was coneemod with the 
practice of layering Hero ho emphasised and eluei 
dated tho all-important part played by the etiolation 
of the base of the shoot in encouraging adventitious 
rootuig By directing attention to this asiH'ct he 
made it possible to reproduce with much greater 
certamty clonal races of a far wider range of plants 
than had been possible heretofore 

Kmght’s contribution to hortioultiiral science, how¬ 
ever, IB m no way measured by tho twenty or more pub 
liahod reports standing imder his name He exercised 



a profovmclly utimulfttiiig iiift\ionct< not only ufion his 
immediate colleagiios, but also upon the large number 
of graduate workers and investigators on leave from 
overseas who visited the Research Station for long 
or short {>onods 

Much of Knight’s thought and enio is built into 
the stnictiiro and eciuipmont of the laboratorios and 
library, but after these are forgotten his informal 
methods of evoking stiinulatuig discussion, his 
unobtrusive readiness to give good eounsel and frank 
criticism, and his gift for inspiring confidence will long 
be remembered by his eolleagu(>s 


Da Hkubert Weld 

Wk regret to record the death at the age of isghty- 
three tears of Dr Heihert Weld, geographer and 
iirchtBologist, which took place at Lulworth (’astle, 
Dorset, on February 4 

Dr Weld was best known as an authority on the 
history and geography of Abyssinia, parts of which 
country ho was the first to map Of recent years, 
however, lus name has more freijuently besm before 
the public in connexion with the exploration of Kish 
m Iraij by the Oxford TTniversity Expedition under 
Prof S Langdon, for which lie was responsible, 
obtaining the concession at Tell Alieimar while in 
Iraq in 1022, and hnanoing the expedition, which 
began operations in the following year In addition 
to a largo number of antiquities and an invaluable 
store of arehaiological data going back to the earliest 
stages of human occupation of the country, the 
expedition aoquireil some thousands of inscribed 
tablets These, with such of the antiquities as were 
allotted to tlie expedition, were presented to the 
Ashmoltvin Museum at Oxford 

Herbert Weld (formerly Weld Blundell) was the 
son of Thomas W'eld-Blundell of Inco Blundell, and 
was educated at Stonyhiirst and Queen’s (’’ollege, 
Oxford, from which university he afterwards reeeiviHl 
the honorary degree ol D Lit in recognition of Ins 
work in connexion with the ej{p«l»t'on to Kish 
Before lus exploratory work m Abyssinia ho had 
already travelled in Persia (1891), Libya (1894), 
where he visit<sl all the oases m turn, and Cyronaica 
(1896) While in Persia ho visited Porsepolis and 
took a number of moulds of the reliefs, which ho 
presented to the British Museum and the Louvre. 
He also prepared a scheme of restoration which was 
eventually utilised His first visit to Abyssinia took 
place in 1898-99, when he travelled from Somaldand 
to the Sudan, bringing back a large collection of 
birds, including seventeen now species, which he 
presented to tlie British Museum (Natural History) 
In 1906, after the interruption of the South African 
war, whore lie was present as a newspaper corre¬ 
spondent, he was ogam in Abyssinia, continuing his 
work of mapping and collectmg. On this occasion 
he covered the previously unmapped course of the 
Blue Nile from Tsana to the Sudan He had already 
been a contributor to the Qeographvxd Journal, the 
“Annual” of the British School at Athens and the 
Journal of the African Society, when m 1923 his 
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Abyssinuvn studies boro further fruit in a higlily 
valued volume, “The Royal Chrounlo of Abyssmia, 
1700-1840”, of which the text, m translation troni 
the “Ethiopie rbronicle” in the British Musi-iim. was 
iiccompiuuefl by learned and informative apiiendixes. 


Prof R A Robertson 

Robert Alexander Robertson, born in Rattrnv, 
Perthshire, in 1873. was a graduate m arts and in 
Hiienee of the Itniversity of Edinburgh doing to 
the University of St Andrews in 18S9, ho was 
apiKiinted lecturer in botany in 1891. his status 
being raised to that of reivtler in lOKi In 1929 a 
chair of botany was institnteil and Prof Robeitson 
became its first occupant He retired in Septomber 
1934, and died on January 15 last 

Robertson was a great teacher Not only had 
he the power of imparting knowknlge, but he 
also devolojied initiative and created enthusiasm 
In his early years at St Andrews he provided 
many examples from the vegetable kingdom to 
illustrate the then new conception of 'fiiiii tional 
inertia’ advanced by' Fraser Harris la those days, 
too, recognition of timbers by their inicroscoiiie 
structure was pioneer work when illustrated by 
microphotographs 

Prof Robertson was a fellow of tlie Royal Society 
of Eduiburgh and of the Lmtusin Society He was 
a fellow of the Botanical Society ot Edinburgh and 
its president in 1915 He was elected to the committee 
of management of the Imperial Bureau of Mycology 
from its inception in 1922 Prof Roliertson coin- 
mandod the St Andrews contingent of the O T C 
from 1912 until 1922 

A man of groat sympathy and of high principle, 
Prof Robertson strove m all things to do that which 
was best In this creed lie gave forty-four years of 
strenuous service to his adopted University, and 
dovoteil a life to the advancement of botany in 
Scotland 

Prof Basil Hall Chamberlain, emeritus pro¬ 
fessor of Japanese and philology in the University of 
Tokyo, ihod at Geneva on February 15 at tho age of 
eighty-four years At tho time of his retirement from 
tho University of Tokyo in 1005, he was widely 
rcoogiiiHod as one of the first authorities on the life 
and culture of the Jaimnosi', avoiding the senti 
mentality and false idealisation which charactorisetl 
most writers on the country of his day' 


We regret to announce the following deaths , 

Sir Leslie Mackenzie, medical member of the 
Scottish Board of Health from 1919 until 1928, and 
president of tho Geographical Association in 1931-32, 
on February 28, aged seventy-two years 

Sir William Morns, superintendent of the Ordnance 
Survey of the Transvaal and Orange River Colony 
in 190J1-7, on Fobniory 26, aged eighty-eight years. 
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News and Views 


New Fellows of the Royal Soaety 

The Council of the Royal Society has aftrood to 
recommend for election mto the Society the following 
seventeen candidates Dr N K Adam, research 
chemist, University College, London ; Prof E N. da 
C Andrade, Quam professor of physics. University 
of London; Sir Frederick Bantmg, professor of 
medical research, University of Toronto , Prof 
S P Bedson, Goldsimths’ Company’s professor of 
bacteriology, London Hospital Medical .School, Mr 
E. J Bowen, follow of University College, Oxford , 
Mr Q E. Briggs, lecturer in plant physiology. 
University of Cambridge ; Prof H Graham Cannon, 
professor of zoology. University of Manchester , Prof 
W K le Gros Clark, Dr Lee's professor of anatomy. 
University of Oxford ; Prof J S Foster, professor 
of physics, McGill University, Montreal , Dr A. L. 
Hall, lately assistant director of the Geological 
Survey of the Union of South Africa , Dr W H 
Hatfield, Brown-Firth Research Laboratory, Shef¬ 
field , Dr J do Graaff Hunter, lately of the Survey 
of India; Dr B A Keen, Rothamsted Experi¬ 
mental Station ; Prof. R A. Peters, Whitley pro¬ 
fessor of biochemistry. University of Oxfonl, Prof 
J. Read, professor of chemistry. University of St 
Andrews ; Dr R N. Salaman, director of the Potato 
Virus Research Station, Cambridge j Dr R Stoneley, 
lecturer m mathematics. University of Cambridge, 

New Fellows of the Royal Society of Edinburgh 

At the ordinary meeting of the Royal Society of 
Edinburgh, held on March 4, the following ordmary 
fellows were elected Dr J L Brownlie, chief 
medical officer. Department of Health for Scotland ; 
Dr R S Clark, scientific superintendent. Fishery 
Board for Scotland , Lieut -Cnl 8 H Cowan, 
lecturer m forestry ongmoonng. University of Edin¬ 
burgh , Mr C F. Davidson, geologist, H M Goo- 
logicnl Survey of Groat Britain, Mr Maxwell 
Davidson, lecturer in heat engines and thormo- 
dytiamios. University of Edmbtirgh , Dr B N. 
Desai, assistant meteorologist. Government of India ; 
Dr R. Grant, demonstrator. Zoology Department, 
Univeiwity of I.sjods , Dr A M M. Grierson, senior 
assistant medical officer of health, Manchester , Dr 
A C. W. Hutchinson, dean of the Edinburgh Dental 
Hospital and School j Dr J H Kenneth, assistant. 
Imperial Bureau of Animal Genetics, University of 
Edmburgh, Prof. Peter MaoCallum, Pathology 
Department, .University of Melbourne, Austraha; 
Dr. W. A. Mozley, Walter Rathbone Bacon scholar, 
Smitlisoman Institution, 1981-34, Department of 
Zoology, Umversity of Edmburgh ; Mr. J, Munnooh, 
formerly controller. General Post Office, Edmburgh ; 
Dr. B. Narayana, lecturer m physiology. University 
of Patna, India; Mr C. S. Pioharauthu, assistant 
profeaaor of geology, Umversity of Mysore, India; 
Mr. T. Rowatt, director. Royal Scottish Museum, 
Edmburgh; Prof. M. O. Say. Department of Eleo- 
trioal Engiiieermg, Heriot-Watt College, Edmburgh ; 


Mr Eric Stevenson, lecturer in Engineering, Uni¬ 
versity of Edinburgh , Dr J D Sutherland, lei tiiriT 
in psychology. University of Edinburgh , Mr J E 
Tonehe, Edinburgh , .Sir William Whyte, solicitor, 
Uddmgston 

Sir C. V. Boys, F R S. 

On Thursday next, Marrh 14, Sir C V Boys-- 
more familiarly known as Prof Boys, though the 
honour of knighthood was eonforrml upon him by 
H M The King at the beginning of this year -will 
bo eighty years of ago , and his friends everywhere 
will, we are sure, be glail to associate themselves 
with us in offering him a tribute of esteoin and 
congratulation on this event Tho Royal Society 
Club, of which Boys is the senior memlior, is to 
celebrate the occasion with a festival diimnr, at which 
he will be jiri'sented with an album containing the 
autogiaphs of moinbors of the Club Tho Club 
consists of a grouji of fellows of the Royal Society 
who dine together on the days of the ordinary 
meetings It was formed so long ago as 174.3, and its 
history has lieen relatod in a substantial volume by 
Sir Archibald Oi'ikie entitled “Annals of the Royal 
Society Chib”, [lublishofl m 1917 Benjamin Franklin 
was very freipiently among the visitors in tho latter 
half of the eighteenth century , and it is particularly 
appropriate to recall this association with tho Club 
of the discoverer of the natiiro of lightning, and the 
recent work of Boys in tho same field 

SiNfE 1762, when Franklin proiixl that lightning 
was an electrical discharge, and ooncliidod that “for 
the most part, in thunderstrokes it is the earth that 
strikes mto the clouds, and not tho clouds that strike 
into the earth”, practitallj no exporimental work on 
the subject had boon done until our now Franklin 
devised his rotating lens camera for tho study of 
the propagation of the discharge Boys gave the 
first description of this ingenious mstmmont in an 
article ontitlixl “Progrossixo Lightning" in Nature 
of November 20, 1026 (118, 749), and its use in 
South Africa by Dr E. C Halliday, Dr B J F 
Sohonland and Mr H Collens has shown that the 
majoritj of tho lightning strokes oxammeil consist 
of a dart-hko downward-moving loodor stroke, which 
may bo dosenbod as an electron avalanche, followed 
immediately upon arrival at the ground by a more 
intense upward moving mam stroke along thermally 
ionised channels. Tho device by which tius new 
knowledge lias been secured represents, like Boys’s 
gas calorimeter, the production and use of quartz 
fibres for tlie determmation of the grav itational 
constwit and other purposes, the photography of 
rifle bullets and tho study of soap bubbles, the 
application of most original oonceptions to expen- 
mental mquiry. It may bo tnte to say that whatever 
subject Boys has touched he has adorned, but it is 
certamly true that his contnbutions to classical experi¬ 
mental physios will go down m the history of science 
among the highest achievements of a brilliant penod. 
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T. O. Bergiman (1735-84) 

Tobbesn Olof Bergman whs bom at Katrine- 
berg, Vostergotland, on March 10, 1735 Educatotl 
at Uppsala, ho first taught mathomatics and physics 
at tho University there, Iwfore becoming professor of 
chemistry and mineralogy in 1767 He greatly 
improved upon the early technique of blowpipe and 
‘wet’ methods of analysis His most inijiortaiit con¬ 
tribution to theoretical chemistry was his “Essay on 
Elective Attractions", that is, on cheniical affinity 
For many years he endeavoured to determine tho 
numerical values for the relative afimitios of the 
elements, bases and oisds, hut his results were of 
little significance, since no account was taken of such 
factors 08 mass action and the volatility, insolubility, 
etc of some of the [irnducts of chemical reactions In 
the course of his investigations, Bergman discovered 
tlie elements moljbdenum and tungsten, but it was 
said of him that “his greatest discovery was Srheele” 

Medal Awards of the Institution of Chemical Engineers 

At tho thirteenth annual corporate niiniting of the 
Institution of Chemical Engineers hold on February 
22, the Moulton Medal, the Junior Moulton Modal 
euid Prize of books, and the Osborne Reynolds Medal 
were presented. These awards wore instituted in 1929. 
The Moulton Modal, which commemorates the 
chemical ongmeenng work of tho late Lord Moulton 
at the Department of Explosives Supply, is in gold 
and bears on the obverse a portrait of Lord Moulton, 
and on the reverse, the seal of the Institution It is 
awarded for the best paper of each year presented 
before the Institution Papers by non members are 
eligible for this Modal The award for 1934 was 
made for a paper by Mr J Davidson Pratt and Mr 
O, S W Marlow, entitled “Legal Pitfalls for the 
Chemical Engineer” The Junior Moulton Medal is 
in silver, and is a duplicate of the senior award It 
18 given for the best paper of tho year read before the 
Graduates’ and Students’ Section of the Institution 
Only papers by graduates and students of the 
Institution are eligible for tins Mevlal and Prize 
The 1934 award was mailo for tho paper “Determma- 
tion of the Efficiency of a Multi-Stage Washer”, by 
Mr D Gordon Bagg The Osborne Reynolds Medal, 
in silver, commemorates the fundamental investiga¬ 
tions of the late Prof Osborne Reynolds, and is tho 
gift to the Institution of Mr F. A Greene, the 
honorary treasurer It bears on the obverse the seal 
of the Institution, and is awarded for meritonous 
service for the advancement of tho Institution For 
1934 the award was made to Mr H J Pooloy, m 
recognition of his work as honorary director of the 
Appomtmonts Bureau of the Institution since the 
mception of this office in 1926 

New President of the Soaety of Chemical Industry 

Mb W. a. S Caldeb, delegate director of the 
General CJhemicals Group of Imperial Chemical 
Industries, Ltd , has been elected president of the 
Society of Chemical Industry for the year 1936-36. 
Mr. Caldor's lifelong association with tho chamioal 
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industry oominonced after ho left tho Royal College 
of Science anil joined tho stuff of Moasrs F C Hills 
and Co , of Deptfonl In 1899 ho became head 
chemist and manager of Messrs Chance and Hunt 
at Oldbury, of which firm (now part of Imperial 
Chemical Industries, Ltd ) bo became managing 
din-ctor in 1917 When the works were taken over 
by the Ministry of Munitions during the War, in 
addition to an increasetl output of acids and heavy 
chemicals, un important installatioii for the manu¬ 
facture of T N T was dovelopeil under Mr Calder’s 
dirwtion Mr Calder is a fonner president of tho 
Institution of Chemical Knginecrs, and has always 
taken an ai-tivo jiart in tho adiTiiiiistratiou of that 
organisation and is a member of tho execiitivo bouid 
of the Cliemical and Allied Employers Federation 
Ho is tho co-inventor with Dr C C Fox of the Calder- 
Fox scrubber for the removal of liquid and solid 
jMirticles from gases 

Malthus Commemoration 

Thomas Robert Malthus, the economist, author 
of the “Essay on the Principle of Population”, died a 
hundred years ago on December 23, 1834, and the 
centenary was celebrated m Cambridge on March 2 
Many distingiushod economists and statisticians met 
m King’s College, along with a few biologists who 
came to mark the mfluence of Malthus ujxin Darwin 
and his ‘struggle for existence’. Prof A C Pigou 
presided, and addresses were delivered by Mr. C R, 
Fay, Mr J M Koynos, and by Dr James Bonar, 
whoso book on “Maltliiis and his Work”, written just 
fifty years ago, remains our chief authority Tho 
same company met agam at dmnor in Jesus College, 
of which Malthus was undergraduate and follow 
The Master, Mr Arthur Gray, spoke to the memory 
of Malthus, and beside him sat tho one surviving 
kinsman of the philosopher Dr Gray coupled the 
toast with Dr James Bonar’s name, and charmed all 
his hearers with a simple, intimate account of 
Malthus and his friends, of the influence which 
Malthus exorcised, and the events and circumstances 
which influenced him Malthus booamo professor of 
political economy at Haileybury, and was the first 
of all professors of that science ; he was one of tho 
early members of tho Political Economy Club, 
together with Tooke, Ricardo and James Mill , and 
at tho very end of his life ho was one of tho foimders 
of tho Statistical Society Mr Gray had many 
mterosting things to say of David Hartley the 
philosopher, also a member of liis College, whose 
“Observations on Man” and other writings had great 
mfluence on the political philosophy of the latter half 
of the eighteenth century Malthus and Coleridge 
(yet another Jesus man), both bom after Hartley 
died, wore in their several ways both deeply indebted 
to him. Colendge wrote of hun as “Hartley, of mortal 
kind Wisest”, and called his son after his name. 
Hartley Colendge was bom eJl but fifty years after 
David Hartley died, and just two years before the 
“Essay on Population” tqipeared. Sapouel Taylor 
Colendge and Thomas Robert Malthus died in the 
same year, 1834. 
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The Pace of Progress 

In hi8 Kodo lecture at Cambnd><e on March 4, Sir 
Darnel Hall discussed the way in winch State control 
18 tending to retard the rate of material progress 
based upon science, and the effect of this tendency 
on scientific life and thought From the ro-birth of 
science at the Renaissance, the time-span of social 
and tixihnical progress has steadily diminislied The 
two centuries between the invention of prmtmg and 
the foundation of the Royal Scxnety , the hundred 
and forty years from that time to the close of the 
eighteenth century , the first ninety years of the 
nineteenth century , and the lost forty yeors can bo 
regarded as a senes of dimimshmg tmie-sjians of 
approximately equal material advance Material 
progress which formerly was spread over several 
generations now occurs within a single lifetime, and 
our social economy is correspondmgly ilisturbed 
This disturbance is the greater because of the per¬ 
sistence of a social structure developed when agri¬ 
culture was the dominant as well os the prunary 
industry of mankind Agnculturo is at present the 
outstanding example of an industry brought to an 
economic standstill because of our inability to handle 
the enhanced piowers of jiroduction due to science 
The theory of ovor-jiroduction, however, postulates 
a static society and an inelastic demand, and tlio 
disturbuig effect of science in the form of invention 
and discovery is enhanced by greater efficiency, 
mode possible through advances in the technique 
of organisation 

Sir Danikl Hall suggested that the difficulty of 
adjusting the pace of increased iiriKluction to the 
social structure first became apparent in agriculture, 
and that the failure of peasant farming to stand up 
to the competition of mechanised farmmg in Aineric4V 
and the newer countries was the fundamental factor 
in determining the shift of fiscal policies m Kuropo 
from 1870 onwards Tlie initial nun of these policies 
in Europe was to preserve the fundamental peasant 
basis of each State and to chock the rate of material 
change The policy of national self-sufficiency pursued 
by such different methmls, for example, as m the 
Irish Free State and in Italy or Germany, has 
essentially the same object, an<l commences by 
lowering the standard of living as the inevitable 
consequence of excluding imported goods In contrast 
to countries which are content to forego material 
advantages promised by scientific progress and to 
accept a low standard of living as the price of national 
unity and sufficiency, the equally isolated Russian 
State embrace# science as the means of creating real 
wealth which can be shared among all its population 
and defimtely seeks to raise the standard of livmg 
This system also presupposes a closed autocracy in 
which it 18 doubtful whether science can contmue to 
grow or be required, and Sir Daniel suggests that the 
Marketing Boards now bemg tned m Groat Bntain, 
while an alternative to these two types of autooraoy, 
equally eliminate individual enteiprise and threaten 
to damp the fire of research. Science is an extmguish- 
able response to man’s mherent curiosity mid its 


courso needs to bo broadened not arrested, so that 
science serves the majority and not merely the 
interests of a few 

Scientific Developments and Defence Against Air Attacks 
The LTndor-Socretar> of State for Air, Sir Pluhp 
Sassoon, nnnounceil in the House of f’ommons 
recently that a special committee has been set uj) to 
investigate the possibilities of oountoring air attacks 
by utilising recent progress in scientific invention 
The committee, which is already at work, consists of 
Mr H T Tizard, rector of the Imperial College of 
•Science and Technology (i baiiman). Prof A V Hill, 
Foulerton research professor of the Royal Society, 
Prof P M S Blackett, profeissor of physics at Birk- 
beck College, University of London, and Mr H E 
Wimjiena, Director of Scientific Rosean h, Air 
Mmistry It will bo seen that, with the exception of 
the last named, the committee’s composition is non- 
official, and Sir Philip paid tribute to the public 
spirit which has imhicod these gentlemen to give 
their services He also stated that while the body 
has boon kept small to fiw'ilitate nipid progress, it is 
mtendod to invite other distinguished men of science 
to contribute to its investigations, and that its aotiial 
membership may be enlarged if and when it appears 
necessary Prof. F A Liridomann, professor of 
experimental philosophy in the University of Oxford, 
has already boon mvitixl to assist, in view of the 
attention that he has given to the subject It is 
intended to bring the committee’s report before the 
Committee of Imperial Defence in due courso 

Radchffe Telescope for University of London Observatory 
Oxford, both University and the City, is witness¬ 
ing now the first results of the legal decision uphold¬ 
ing the rights of the Railcliffe Trustees to act in tlie 
best interests of Urania Tins duty lod them in the 
most obvious way possible to a happier clime, where 
clear skies with steady seeing occur with far more 
frequency than in Oxford Quite soon the quamt 
but beautiful Radeliffe Observatory will cease to 
miorn the Woodstock Road, and Pretoria will glory 
in its opportunity to chensli the liiKlcliffo 72 inch 
reflector now under construction at Newcastle on- 
Tyne Of late, the Trustees Imv'c btxin engaged in 
finding now domiciles for such instruments as are 
not required m South Africa, and to this end offered 
to the University of London as a free gift the most 
valuable of the teloscoiiea This is one of the finest 
examples of the skill of the late Sir Howard Grubb 
It comprises a photographic refractor 24 mches m 
diameter and 270 inches m focal length, with a visual 
refractor 18 inches in diameter and 270 mches in 
focal length The Senate of the University of London 
has accepted this magnificent gift for its obstirv atory 
at Mill Hill, where for the last five years m a con¬ 
spicuous building of attractive design an enthusiastic 
group has worked This notable addition to the 
facilities of the Observatory is a fittmg reward for 
much labour, ui that it will provide further and 
extended opportunities for mvestigation which will 
no doubt be fully utilised. 
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Birth of a Chimpanzee at the London Zoo 

The birth of a chimpanzee, at the CanletiH of the 
Zoological Society of London on February 16, is an 
event worthy of record , and it shows, in no uncertain 
way, how carefully the well-being of the groat apes 
18 studied at the Gardens The mother, and her 
daughter, we are told, are doing well Dr Wyatt, 
of St Thomas's Hospital, and Dr G M Vevers, a 
member of the staff of the Society, misseit no oppor¬ 
tunity of studying all the phases of pregnancy, from 
the time that it was detected until the birth took 
place The period of gestation was 250 days The 
period of labour Di Wyatt describes as precisely 
similar to that of the human being A detailml 
account of the birth is to be given in the next issue 
of the Proceedings of the SiX'ioty A deficiency of 
calcium being susjiocted, the prosjxictive mother was 
given regular supplies of ‘Micklofiehl irraihated milk’ 
This IS prejiarod bj passing fresh milk, in a thin 
film, under ultra-violet rays , a process which results 
m an increase of the vitanun D content of the nulk , 
tlius making the lime salts in it more easily assimi¬ 
lated 

Feitihty of the Ezrth 

In his Research and Development Lecture do 
livcrod under the auspices of the Royal Institution 
and the British Science Guild at the Royal Institution 
on March 6, Sir Froderuk Kooble spoke on the 
fertility of the earth iSoil fertility is a product —a 
by-product—of the bacteria and other microscopic 
forms of life that teem m incredible numbers in the 
soil. The crops grown in field and meadow serve 
mankind in two ways. On one hanil, they supply 
substance for making blood, bone, flesh and sinew 
and for providing energy for the work of life On 
tlie other hand, they supply substances which stir 
up the body to aidivity so that it can use the foods 
for budding purposes and for supplies of energy 
Therefore the most important task that agricultural 
science can accomplish is to discover and learn to 
control the conditions in which soil and crop pro¬ 
vide both the necessary body-binldmg and energy- 
yielding food materials and also those that stir up 
growth and acti\ ity iii tlie animal anti human body 
Much is known of the conditions necessary for the 
production of the first kuids of food But httle is 
known about the conditions under which crops pro¬ 
vide tlie growth- and activity-provoking foods When 
this IS understood, foods will be judged by a now and 
higher standard than they are at present , and with 
foods oonformmg to that standard, humem strength 
will mcrease and health will improve. 

Maiden Castle, Dorchester 

Db. B. E Mortdceb Wheeler’s account of hu 
excavations at Maiden Castle, Dorchester, presented 
to the Society of Antiquaries of London on February 
28, and his report in The Times of March 1, make 
possible a judicial estimate of the importance of 
'this remarkable site m the prehistory of south- 
weotem Bntam on more assured evidence than size 
alone, impressive though this may be. As Dr, 


Wheeler pomts out, Maiden Castle stands at the 
centre of an area noteworthy for the number of its 
sites of prehistoric occupation. It is clear that its 
history must be that of a pivotal pomt m cultural 
and social development On the evidence afforded 
by the first season’s exploration, four periods of 
occupation have been differentiated Of these the 
earliest, surprisingly enough, was foimd to date buck 
to the stone age—an occupation by a noobthic jaeople, 
postorahsts, keeping sheep, pigs and a large breed of 
ox which had become extinct by historic tunes 
They wore pit dwellers and makers of pottery of the 
‘Windmill Hiir typo This settlement is dated 
tentatively at 2,000 b c Of the later occupations two 
are pre- and one late-Roman. In the early Iron Age, 
towcuxis its end, possibly about the fourth century 
B c , a site of about fifteen acres was enclosed by 
ditch, rampart and palisfido Hie extension of the 
area to its present size of about a hundred acres, with 
Its oomplicated senes of defences, is perhaps to bo 
attributed to the next period of settlement, but this 
18 not yet clear It was in this period in the second 
century b c. that peoples from Brittany, with their 
Celtic craftsmanship, spread over the Somerset plain, 
roaohmg Glastonbury and Mearo, At Maiden Castle, 
however. Dr Wheeler has as yet discerned no funda¬ 
mental change in the character of the pojiulation 
Towards the olose of the period of Roman occupation 
the site, which for a time had been left derelict while 
the neighbouring Roman town of Dorchester was 
fiourishmg, was reoccupiod and the building took 
placo of tho now famous Komano-Bntish temple 
which Dr Wheeler has rediscovered 

Kalevala Centenary 

On February 28, the Finnish people celebrated the 
centenary of the completion by Elias Lfinnrott of tho 
first edition of the Kalevala, tho Fmnish national 
folk-opio The celebrations culm mated in a groat 
gathering in tho recently completed Fair Hall at 
Helsmgfors, at which a large number of scholars and 
delegates from foreign countries wore present. Great 
Britain was represented by Mr. Robert Nichols, Dr. 
Margaret Murray (Royal Anthropological Institute) 
and Miss Agnes Dawson (Folk-Lore Society) It was 
at one time the fashion to compare the Kalevala with 
tho Homeric poems j but m fact this great collection 
of the legends and folk-loro of Fmland is unique m 
European literature, both as a picture on an enormous 
canvas of a very primitive stage of society and as a 
mosaic of pagan magic, pagan religious bohef and 
heroic legend. In this roepoot it surpasses anything 
that can be found m the pagan element of Germemio 
or Scandmavian saga It consists of a large number of 
ballads which LCnnrott collected among the peasantry 
of Karelia, the eastern provmce of Finland, and 
wove into a composite whole. It has play^ an 
important part m fostering Finnish national aspira¬ 
tions, and has been a fertile source of inspiration m 
hterature, art and music. Smoe Ldnniptt’s day much 
further material of a similar obaraoter has been 
oolleoted. The esteem m which this body of hterature 
is held as a Rational possession was marked in the 
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preflont colobrations by a spMial session of tho Diet 
at which a sum of ajiproxunately £9,000 was voted 
for the further study of the ancient history, culture 
and literature of tho Finnish people, and by the 
presence of more than 4,000 people when M Mamtere, 
Minister of Education, opened an exhibition, at which 
a large collection of pictures by Gallen Kalicia, 
Finland’s greatest painter of Kalovala subjects, was 
the centre of attraction 


Training the Industrial Chemist 

Thr important subject of the training of an in¬ 
dustrial chemist was discussed by Mr Thomas 
Donaldson in his address as chairman of the fllasgow 
Section of the Society of Chemical Industry at a 
meeting hold jointly with tho Glasgow Section of 
tho Institute of Chemistry in the Koyal Technical 
College, Glasgow, on March I Mr DonaUlson is 
general bichnical managi'r of the Explosiviw Group 
of Imporial Chemical ln<liiBtri<«, Ltd , and though 
ho made it clear that he was expressing his own jier- 
soiial opinions, his long industrial experience and his 
position as a go\ <>rnor of the Royal Technical College 
gi\o him an opportunity of forming an unbiaseil 
opinion by being able to hsik at tho problem from 
both Bides His chiet < nticism of the profu'nt sjsti'm 
IS that tho training usually considered ni'cessiMy to 
equip a man for chemical industry is too long In 
Scottish univorsitios a student of chemistry taki's an 
honours degree roquinng four years study and then 
normally pursues rosoarch leailmg to a doctorate 
Tills research period extends over three years for a 
Ph.D and then, at the ago of about twenty-four 
years, tho man endeavours to obtain an industrial 
position Once in mdustry, it requires a further two 
years training before the man can be considered to 
be a thoroughly efficient member of Ins profession, 
since tho university tram mg has scarcely touched 
on industrial chemistry Mr. Donaldson suggested 
that instead of tho present system a man should take 
a throe years pass degree, and he oould then decide 
whether ho would oontmuo to pursue a technical 
career If not, then, by two years trainuig on tho 
commercial side, he could become a thoroughly 
efficient technical salesman if ho decided to remain 
on the techmeal side he had two alternatives. He 
could complete liis honours degree and do one year’s 
piost-graduato research, or he oould take a two years 
course in applied chemistry On this matter of 
starting research, Mr Donaldson said that it is far 
more important that students should be tramixl in 
the methods of research rather than that they should 
solve any psrtioiilar problem 

Annual General Meeting of the Institute of Chenustiy 
At the fifty-seventh annual general meeting of the 
Institute of Chemistoy held on Mauxih 1, Prof. 
Jocelyn Thorpe (president), m moving the adoption 
of tho annual report, said that the register of the 
Institute now oontoms the names of 6,286 fellows 
Mid associates and more than 800 registered students. 
The Institute is m a strong position financially. 


and has co-ojieratcd with inaiiv other crgiuiisatinns 
in matters of public importance during tho year 
Negotiations are on foot for closer oo operation with 
other societies dovoleil to chemistry, jiartioularly 
tho Chemical Society and the Society of Chemical 
Industry Continuing, Prof Thorjie dealt with the 
importan<-e of individualism in jinifessional scientific 
life Having regard to the bearing of the subject on 
the development of team work in research, ho 
emphasised especially tho desirability of giving due 
credit to tho individual worker who initiated and 
developed ideas Ho contrastetl tho present conditions 
for research work with those existing some forty 
years ago in the big German factories, where there 
was little or no intercourse between tho members of 
the research section, who never seemed to talk to 
one another, being fearful lest they should communi¬ 
cate to their follow-workers somethmg of tho m- 
vostigations on which they had been engaged, and 
thus lose the credit duo to themsolvos This com¬ 
petitive method has now pnwtii iillj (IuhI out The 
following were elected ofheers of the Institute for 
tho ensuing year President, Prof Jocelyn Thorjio j 
Vi-ce-Prrjiuli-nU, Mr W J A Butterfield, Sir George 
Clayton, Dr A E Dunstan, Mr P O Edmed, Dr 
H H Hodgson, Mr W H Roberts , Hon Treasurer, 
Mr P H Kirkaldy 

Training in Food Technology 

In Nature of February 23, wo summansod the 
proceedmgs at a meotmg hold under tho auspices of 
the Food Group of the Society of Chemical Industry, 
to discuss a paper on this subject by Dr. H B 
Cronshaw, editor of Food Manufacture, the Manu¬ 
facturing Chemist {not tho Industrial Chemist, as 
erroneously stated m the notice), tho Food Industries 
Weekly, etc Dr Cronshaw writes to us to make 
clear that he was advocating an extension, rather 
than a restriction, of tho food chemist’s general 
scientific traming, particularly in pre-graduate days, 
m tho direction of physical chomistry and of biology 
(includmg baotoriology) , this is not ui any way 
inconsistent with increased technological facilities, 
both in teochmg and in research, at the post-gniduate 
stage Ho is in agroemont with his fellow-members 
of the Food Group thot the fowl technologist must 
be a scientific worker first and foremost 

German Physical Congress 

The PhysihaliSDhe Zeitschnft of December 1, 1934, 
contains the oommunications and discussions made 
to the German Conference of Physics held m Pyrmont 
last September ’The section on low temperatures 
includes reports on the magnetic method for attam- 
mg low temperatures, on supr.i oonduetivity, on the 
oalorunotno behaviour of metals at low tempioratures, 
on reflection of light and photo electric effect at low 
temperatures, etc Tho other section on atomic and 
nuolear physios includes oonununications on absorp¬ 
tion Imra, discharge tubes, molecular oscillations 
in sound-wave phenomena, jxisitrons, cosmic par¬ 
ticles, euld electron optics, etc 
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European Bison in Poland 

A REOKfiT Quarterly Information Bulletin ooncorn- 
ing the protoftion of Nature m Poland records that 
the herd of bisona living in the forest of Bialo-wicza 
hufl now reaohod the numbiT of fourteen individuals, 
of which nine belong to the pure rivce Thi'so arc 
two adult males, two young males, two adult females 
and three young ones The remaining five arc 
liybnds—the foiirtli generation of a croas between 
an American bis in cow and a Kuropcan bison bull 
Of the present stock, live individuals were bought 
m 1929, and the remainder were born in Bialowicza, 
as well as an additional young bull now m the 
zoological garden at Warsaw 

Announcements 

SiB Lancelot Ohaiiam, Seoretarj to the Govern¬ 
ment of India Legislative Department since 1924 , 
Mr F W Ogilvie, president ami vico-chancoUor of 
the Queen’s University of Belfast, and Prof G G 
Turner, professor of surgery in the University of 
Ijondon and director of the Surgiinl Unit at the 
British Postgraduate Medical School, have been 
olooted members of the AtlicniBum under the jiro 
visions of Rule II of the Club, which empowers the 
annual election by the Committee of a certain 
number of persons of distinguislied emuionce m 
Boienoe, literature, the arts, or for public service 

Sib Qeorgk Newman, who lieis boon the chief 
meilioal otBcer of the Board of Education since 1907, 
and of the Ministry of Health smeo 1919, will retire 
on March 31 Dr. Arthur Salusbury MacNalty, a 
senior medical officer of the Mmistry and Deimty 
to the Chief Medical Officer, has been appointed to 
succeed Sir George, and Mr Thomas Camwath has 
been appomted deputy to the cluof medical officer 
m succession to Dr McgiNalty 

At the annual general mooting of the Geological 
Society of London held on February 15 the followuig 
officers were eleoteil President, Mr J F Norman 
Green, Vice PregulcnU, Prof P O H. Boswell, 
Prof, W S Boulton, Prof H L Hawkuis, Sir 
Thomas Holland, SecreUiries, Prof W T Gordon. 
Dr. Leonard Hawkes , Foreign Secretary, Sir Arthur 
Smith Woodward ; Treasurer, Mr F N. Ashcroft, 
New Members of Council, Mr A J Bull, Dr. R O S 
Hudson, Prof H H Read. Prof H H Swinnorton, 
Prof W W Watts 

Mr A. CouLSTON Evans, assistant plant patholo 
gist at the Long Ashton Research Station, University 
of Bristol, has boon appointed assistant entomologist 
at the Rothamsted Experimental Station Mr. Evans 
received Ins trauiing at the Royal College of Science 
under Profs Balfour-Browne and J. W Munro ; also 
at University tfollege, London, under Prof. J C. 
Drummond, and the London Scliool of Hygiene and 
Tropical Medicine under Prof. P A. Buxton. For 
about eighteen months, ho was in France studying 
slveep blow-fly under Dr F O Holdaway, Council for 
Sciontifio and Industrial Researoli, Commonwealth 
oPAustralia, and smcti August 1934 has been studymg 
fruit pests at the Long Ashton Research Station. 


Thk portrait of Lord Rutherford, which is Lord 
Blodisloo’s partmg gift to New Zealand, was formally 
prosontod to the trustees of the New Zealemd National 
Art Gallery at a reception in Wellington on March 1. 
TIio Prime Minister of the Dommion as chainnan 
accepted the gift, and m his address paid eloquent 
tribute to Ixird Rutherford In reforrmg to this 
portrait in Nature of March 2 (fi 334), it was statetl 
tluit Mr Oswald Birley’s origuial painting is m tho 
Royal Institution This is not correct , tho portrait 
hangs in the meeting room of the Royal Society 

Wkitino with reference to tlio article in Nature 
of February 23 on “Solid Carbon Dioxide’’ tho 
general manager of the Carbon Dioxide Company, 
Ltd, Union Marino Buildings, 11 Dale Street, 
Liverjiool, 2, states that this firm also manufactures 
solid carbon dioxide, and was. indeed, the first to 
produce it in Great Britain on a commercial basis. 
The firm’s trade name is ‘Cardice’ 

The Technical Press, Ltd , of 6 Avo Maria Lane, 
London, E C 4, has issued a iisoful classihccl catalogue 
of tho technical, scientific and industrial books 
which it publishes 'I’he titles of technical books on 
praotioallv all branches of engiiieoring are given 
Tho film also pubhslios books on trades and motiu- 
factures, arts and handicrafts, and agriculture 

Appi.ications are invited for the following appoint¬ 
ments, on or bc'fore the dates mentioned —A tem¬ 
porary assistant entomologist m the Adv isory 
Department (Sugar Beet Pests) of tho Department 
of Agriculture, University of Cambridge—The Secre¬ 
tary (March 13) A lecturer in pathology m the 
University of Liverpool—'I’he George Holt Professor 
of Pathology (March IS) An assistant Ixitanist m 
the Ceylon Rubber Research Schomo—'Die Secretary, 
lAindou Advisory Committee for Rubber Research 
(Ceylon and Malaya), Imperial Institute, London, 
S W.7 (March 16) Two women locturers in geography 
and m mathematics at Norwich Trammg College- - 
Tho Principal (March 16) A jirincipal of the Muni¬ 
cipal College of Technology, Belfast-—The Director of 
Education, Education Office, Victoria Street, Belfast 
(March 20) Two junior sciontific officers at the 
Torry Research Station, Aberdeen—-The Establish¬ 
ment Officer, Dcfiartmont of Scientific and In¬ 
dustrial Research, 16 Old Queen Street, Westminster, 
S W 1 (March 22) Assistant laboratory worker in 
the Plant Pathology Departments of the Royal 
Horticultural Society’s Laboratories at Wisloy—'Die 
Director, Royal Horticultural Society, Wisloy, Ripley, 
Surrey (March 23) A junior research officer at the 
Vetennary Laboratory, New Haw, Weybndge, 
Surrey—^Tho Secrct€u-y. Mmistry of Agriculture and 
Fisheries, 10 Whitehall Place. London, S W.l (March 
26). A scientific assistant in the Imperial Bureau 
of Plant Genetics, School of Agriculture, Combruige—■ 
Tho Deputy Director (March 31). An assistant 
mycologist in tho Midland Agricultural College, 
Sutton Bonnmgton, Ijoughborough—'The Acting 
Prmoipal. A senior assistant engmeer in the Research 
Department of Electric and Musical Industries, 
Ltd—^Tho Employment Department. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions ej-pressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communualums 
Notes on points in some of this week’s lettkks appear on p 308 
Correspondents are invited to attach similar summaries to their communications 


Human Remains from Kanam and Kanjera, Kenya 
Colony 

Thanks to facilitios afforded by the Royal Society 
and to the courtesy of Dr L S B Loakoy, 1 have 
recently had an opportunity of spending slxnit six 
weeks with the Kast African Archiuologieal Expedi¬ 
tion in the Kendu district of Konya The chief object 
of my visit was to study the geology of the deposits 
from which the Kanain mandible and the Kanjora 
No 3 skull fragments wore obtained, for Dr lAiakey 
had come to tlic important conclusion that these 
remains of Homo sapiens type occurred in situ m 
beds of Lowei Pleistocene and Middle Pleistocene 
age, respectively Unfortunately, it has not proved 
possible to find the exa<>t site of either discovery, 
since the earlier expedition (of 1931-32) neither 
marked the localities on the ground nor mcordixl the 
sites on a map Moreover, tlio photograph of the site 
where the mandible was found, exhibitoil with the 
jaw fragment at the Royal College of .Surgeons, was, 
through some error, that of a different locality , and 
the deposits (said to be clays) are m fiwt of entirely 
different roi ks (volcanic agglomerate) Further con¬ 
fusion seems to have arisen over the photograph 
labelled as the horizon from which the Kanjora No 3 
skull fragments were obtained, this provmg to be a 
cliff of voloanio ash situated some distance away 
As the 1931-32 oxpiedition spent tliree months m 
the area after the discovery of the mandible at 
Kanam (its activities being described in Dr Leakey’s 
field-reports circulated at the tune), it is regrettable 
that the records are not more precise 

The excavations made by the 1934-36 expedition 
at sites which, one hoped, were close to those of the 
origuial finds, revealed the fact that the clayey bods 
found there had frequently suffered much disturbance 
by slumping Tlie date of entombment of human 
remains found in such bods would be inherently 
doubtful, and careful investigation of the ileposits 
by an experienced geologist at the time of discovery 
would therefore be essential Thus, m view of the 
unoertam location of tlie Kanam and Kanjera sites, 
and in view also of the doubt os to the stratigraphical 
horizons from winch the remains were obtamed and 
the possibility of disturbance of the beds, I hold the 
opinion that the geological age of the mandible and 
skull fragments is uncertain 

It will bo recalled that on March 18-19, 1933, the 
Royal Anthropological Institute convened a con¬ 
ference at Cambridge to discuss the evidence of these 
early human remains'. It would apjiear, from the 
ciroumstances just mentioned, that the evidence 
placed before the conference was unmtentionally 
misleadmg. The Geological Committee at the con¬ 
ference prefaced its conclusion as to the stratigraphical 
age of the remains with the phrases '^‘From the 
evidence supplied by Dr. Leakey, the Committee can 
see no escape from the conclusion. . . .” It seems 
likely that if the facts now brought forward had been 


available to the Committee, a different report would 
have been siibiiiitteil 

There still lemaiiis for consideration the state of 
mineralLsation of the bones, and the succession of 
implomoiits from the Kendu area Tlie degiii- of 
miiieraliHution is iiii<loubtedIy liigh, but sin h a 
feature can bo used only coiiijiaratively and with ihie 
caution’ I am satistieil, however, that the human 
reinams in question are much more highly minoralisod 
than are those excavated from shell inuiinds iii tlie 
district, liehevod to bo Mosolitlue, which are the only 
other human boiu's we liave for coiajiarisou The 
implements aetiially found in undisturbed di'posits 
in the district are not nuniorous , they include a few 
jiebblo tools from the Kanam area, and a few Chelhau 
tools from the Kanjera area four miles away These 
oceurreneos appiiar to mo to be far too meagre to 
oonstituto a succeasion of tyjjes similar to that at 
Oldoway, m Tanganyika’ 

It IS disappointing, after the failure to establish 
any considerable geological ago for Oldoway man 
(of Homo sapu ns type)* that uncertain conditions of 
discovery should also force mo to place Kanam and 
Kanjera man in a ‘suspense account’ 

Finally, it is a pleasure to locord that, duruig the 
lost week of iny work in the Kendu area, I had the 
benefit of the wide expononco and sound judgment 
of Air E J Wayland, director of the Geological 
Survey of Uganda Without committing Mr Wayland 
in matters of detail, I am able to say that lio agrees 
with the main conuhisions I have expressed abo\e 
P G. H Boswell. 

Imperial Collogo of Soionco 
and Technology, 

London, S W 7 
Feb 21 


■ NATTO*, IM. «77 , 19S8. 

* Seo, for omnplo, Andrew*, C W , Owl Mat , p 110, 1012 

• tind . Ounbrlditc Conference Archieolosloxl Committee’* Report 
"At Kaiuun and Kanjera, atratlned dopoelta inriude a atmllar eeriee of 
Industrie* " (that is, similar to Oldoway) 

'Oul.Ul, 307 , 1033, 


Cosmic Rays and Novx 

Prof W KoLndBSTER' has recently described 
some fluctuations in the observed intensity of cosmic 
rays m December last, which he suggests may 
possibly be connected with the ajipearmg of Nova 
Herculis at that time Without ventiirmg to judge 
of the reality of this particular correlation, one may 
inquire whether it is in general possible that nova 
outbursts could supply energy sufficient to mamtain 
the sujiply of cosmic radiation, or a largo fraction 
of it 

Lot us suppose there is an average total liberation 
of cosmio ray energy £ in a single nova outburst 
The number of such outbursts m the galactic system 
IS not known, but it has been estimated (Bailey) 
that there are one or two novae per year of apparent 
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magnitude at maximum less than 6 The mean 
absolute magnitude at maximum appears to be 
about — 5, which gives apparent magnitude 0 at 
6,166 light years distance. Hence we should certamly 
not underestimate E if we suppose there is one nova 
per year at distcmce r = 5,000 light years, and that 
this one is solely responsible for the cosmic rays in 
our neighbourhood This would give an average 
energy flux F — E/iur‘Y per cm * jior hoc outuido 
the earth’s atmosphere, whore y = 3 166 x 10’ 
sec = 1 year Tins does not imply that a nova 
outburst lasts on the average just one year, it gives 
merely an estimate of the rate of supply of conmic 
ray energy if one nova appears per year at distance r 
Further, Rogoner* has estimated the flux of losmic 
ray energy outside the atmosphere to bo 3 63 X 10-’ 
erg /cm ’/sec Setting F equal to this value, we 
find E X 10** ergs This should be an upper 
boimd , and it should bo safe to conclude that if a 
smglo nova is capable of liberatuig energy of thw 
order, then, so far ns energy considerations go, such 
[irncessos could maintain the olworvod mtensity of 
cosmic rays 

Now Milno’ takes a tyjiical nova outburst to bo 
one in which a star of initial effective tom|)orature 
r, ~ 8,000° collapses to a state of final offeitive 
temperature T ~ 40,000 ’ Also ho takes the total 
luminosity as about the same before and after collapse, 
so that Ro'/’o* “ RT*, where JJ,, R are the initial 
and final radii If then wo take a star havuig initially 
solar dimensions, its initial negative gravitational 
energy is on Kddington's model 6'60 X 10** ergs 
This quantity is inversely propiortionnl to tho railius, 
so that if the radius changes in tho ratio {RJR) - 
(T/T,)* = 25, then its final value is 1 -42 x 10*« ergs. 
Honco the total gravitational energy liberated in 
the collapse is ~ I0*“ ergs This estimate was first 
given by Milne*, and is independent of any theory 
of what happens during the actual outburst Never¬ 
theless, ho does not consider that such a large energy 
liberation can in fact take place, for on his stellar 
models the mass is much more concentrated towards 
the centre tliiin m Eddington’s, so the potential 
energy change corresponding to a given radius change 
IS smaller Hence it appears that if stars are built 
on Eddmgton’s model, then it may bo possible that 
nova outbursts are ade<|uate to siqiply the energy 
of cosmic rays Whether tho gravitational energy' is 
liberated in the form of cosmic rays or not, is ol 
course another question If, however, the stars have 
much higher central densities, then apparently tho 
energy supply from this source would not suffioo 

A more definite vorilict can at present soarooly bo 
given One needs to know more about the structure 
of a star just before and just after the nova 
phase, and more about tho distribution of novae m 
space In regard to the latter, it njay however be 
pointed out that Kolhfirster tentatively connects a 
2 per cent increase in cosmic ray intensity with Nova 
Hercuhs Since estimates of the total number of 
novie in the galaxy give 20-30 jier year, he con¬ 
siders this fraction not unreasonable if novae have 
the importance suggested However, almost all these 
novae are much fainter than Nova Horouhs, which 
should therefore make a much larger percentage 
difference. 

Fmally, it need scarcely bo said that if the origm 
of oosraio rays is to be traced to novae, then their 
hheration of energy in this form must vastly surpass 
that m the form of hght For Regoner’s estimate gives 
a cosmic ray mtensity almost equal to the totid 


mtensity of starlight Tho latter is equivalent to the 
light from about 2,000 first magmtude stars, while 
a nova rarely reaches first magnitude, and so makes 
but little difference to the total hght intensity 
Actually, Unsold has evaluated the total light 
emittod in a typical nova outburst as 6 x 10** ergs, 
a quantity small compared with the order of 10** 
ergs soon to bo necessary for cosmic rays 

W H McCrea 

Imperial College of Science and Technology 
Fob 7. 

** PAsj, n, 4S9, 1936 
• i*« , 86, , 1033 
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Ratio of the Magnetic Moment of the Proton to the 
Magnetic Moment of the Deuteron 
In a previous paper* it was shown that it w jxissiblo 
to estunate tho ratio of the magnetic moment of tho 
proton to the magnetic moment of the doutcrou 
<(xu/pp) by comparing the rates of the reactions 
ortlio H, -t O, para-H, -1 O, (1) 

ortho-D, f O, ^ para-D, 4- Oi (2) 

The ortho para transitions occur in tho reactions 
(1) and (2) under the influence of tho inhomogeneous 
magnetic field during tho collisions with oxygen 
molecules* 

Smeo the theory of the paramagnetic ortho-para- 
hydrogen conversion* has recently been investigated 
in some detad*. and in addition more heavy hydrogen 
has liocome available, the ratio ps/pc has been 
re-dotermined The results obtained are given below 
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iMid denote the velocity constants for 

tho reaction (1) at tho temperature 2T and that 
for tho reaction (2) at the temperature T respectively 
Tlio ratio ps/p® is calculated according to the formula 
given by Kalckar and Toller* 

(Ph/Pd)* = « I 

whore « = 0/8 = 1 12 for T > 120° K and o -- 1 18 
for T — 83° K The variation of the ratio pa/pn 
with temperature is within the limits of experi- 
inontal error, which is less than 6 per cent. 

Tho present ratio is in agreement with the values 
for pb and po obtamed by tho magnetic deflection 
methoil*,* It should be mentioned, however, that 
tho ratio pa/po as determmed by the deflection 
method is not very certain owmg to the great limit 
of error m the measurement of the absolute values 
for Pb and pn 

L Fabkas 

Laboratory of Colloid Science, A. Fabkas 

University of Cambridge 
Feb 14. 
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An Encyclopaedia of Natural Science 
Hand^oortfrhuch der NcUurwiasensrhaften Zwoito 
Auflago Herausgegeben von R Dittler, G 
Joos, E KorHohclt, G Linck, F Oltmanna, K 
Sohaum Band 1 • Abbau—Blut Pp x +1078 

66 gold marks Band 2 Blutenpfianzen — 

Dulrochet Pp viu + 1172 61 gold marks 

Band 3 ■ Echtnodenda — Fette. Pp vn + 1230 

67 gold marks Band 4 Fuche—Qeuther 

Pp VU14-1270 67 gold marks Band 6- 

Oewebc—Kutzing Pp vni + 1286 67 gold 
marks Band 6 Locate-Dulhiera — Mortaon, 
Robert Pp viu + 1134 61 gold marks Band 

7 Morphologte der Pflanten—Potsson Pp 
viii + 1140. 61 gold marks Band 8 Polar- 

Ixcht—Siemens. Pp. viii +1248 67 gold marks 
Band 9 : StUkate — Transformatoren. Pp vm + 
1158. 61 gold marks Band 10 • Transplanta¬ 
tion bei Tieren—ZwiUinge und Zwilhngsforschung. 
Pp. vui + 1090. Dazu Sachregieter und Syatem- 
atxache Inhallsuberaicht Pp 242 + 16 73 gold 

marks (Jena Gustav Fischer, 1931-1935) 

T he attempt to compress into an enoyclo- 
ptedia of ten volumes our present knowledge 
of the mam facts and theories of the natural 
sciences is an undertakmg ambitious enough to 
daunt even the most courageous of authors and 
jmbhshers. The volumes here before us, however, 
cannot but be received with unstinted praise 
They owe their origin to the enterprise of the 
founder and original proprietor of the publishing 
house of Gustav Fischer, Jena, who felt that 
increasing speciabsation in the sciences durmg the 
last decades had made it difficult for all except 
those directly connected with university institu¬ 
tions to keep in touch with subjects not involved 
m their ordmary activities. Moreover, there was 
the danger that scienoe was tendmg to be regarded 
as a heterogeneous sum of unoonnected spheres 
of knowledge and not as a harmonious whole, 
the geataitetea Wissen which is so aptly expressed 
m the German word Wiaeenachafi, Our interest 
m the individual leaf must not extinguish our 
desire to see the whole tree. 

Some four hundred scientific workers wore there¬ 


fore invited to collaborate in producing an author¬ 
itative and comprehensive work which, it was 
hopotl, would lie worthy to become the .standard 
work of reference for the natural sciences This 
hope ha.s been fully realised The second edition 
which lies before us is remarkably up-to-date in 
the information it gives Three of the original 
editors (H Th Simon, M Vorwom, E Teiohmann) 
have died since the appearance of the first edition, 
and the present editors are R Dittler (Physio¬ 
logy), G Joos (Physios), E Korscholt (Zoology), 
O Linck (Mineralogy and Zoology), F Oltmanns 
(Botany) and K. Sohaum (Chemistry) At the 
beginning of each volume there is a list of con¬ 
tents, givmg the heading and the author of each 
article in alphabetical order as in the actual text 
This preliminary index is particularly convomont 
for quick referenoo and also for finding out under 
what headmgs subjects are to be found 
Chemical elements are treated in groups in 
accordance with the periodic classification For 
example, we find under the heading BeryUium- 
gruppe a detailed account, covering 68 pages, of 
the discovery, occurrence, preparation, application, 
electrochemistry, analytical chemistry, thermo¬ 
chemistry, photo-chemistry and colloid chemistry 
of the elements beryllium, magnesium, calcium, 
strontium, barium, radium, zinc, cadmium, mer¬ 
cury and their compounds Many mteresting 
observations are contained in this article ; for 
example, that beryllium is seventeen times more 
transparent to X-rays than alumimum and has 
therefore been recommended for windows m X-ray 
apparatus, and that in 1927 one gram of beryllium 
metal cost 200 marks whereas in 1930 one kilo¬ 
gram cost less than 1,000 marks. It is sigmlicant 
that, of the four references given for berylhum, 
one IS to the scientific pubhcations of the Siemens- 
konzern, by whom a special issue dealing only 
with borylhum was issued in 1929, and one is to 
a publication of the Canadian Department of 
Mmos It 18 doubtful whether sufficient attention 
has been directed in Great Britain to the great 
industrial possibihties of this very light metal 
If we wish to refer to the atom we find four 
headings; Atombau (Eatermann), Atomkemstruktur 
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(Kirsoh), Atcmlehre (Drucker), Atom- und MoU- 
kvJar-stnMen (Estennann) TTiese artioles occupy 
nearly fifty pages and, although highly con- 
dons^, contain everything of importance and 
much that will bo new to many readers. In a set 
of volumes of such wide scope it is impossible to 
attain uniform excellence of treatment, and 
although the standard throughout is maintained 
at a high level, a certain unevenness is manifested 
in the number and quality of the bibhographioal 
references In some cases references to German 
sources only are given, in others the most 
important non-German books are extensively 
quoted It would bo a great help to the English 
and American reader if a httle more space could 
be given m the next edition to the outstanding 
Enghsh treatises in some of the subjects A good 
example is set in the splendid article on the theory 
of elasticity (Th v KArmAn) which refers to three 
French, four Enghsh and six Gorman works 

The subjects concerned with the different aspects 
of eleotncity occupy 383 pages m the third volume 
alone, there are additional articles in other 
volumes (for example, transformers) Concerning 
properties of matter there is an attractive article 
on surface tension (Oberflachenapannung) by Auer¬ 
bach, copiously illustrated by diagrams taken largely 
from vol 7 of the “Handbuch dor Mechanik”. The 
theonos of I^ipmann, Helmholtz, Nemst and Krfiger 
are bnofly but lucidly described and there is also a 
note on electro-capillarity, the capillary telephone 
of BrAguet and Lav6n and the electro-capillary 
motor of Lipmann Attention may also be directed 
to the following among many excellent articles 
radiometer effects (Gorlach), northern lights 
(Angenheister), science of aviation (Everling), 
statistical physics (von Laue], stellar spectra 
(Siedentopf), scattering of light (Pnngsheim), all 
of which are well illustrated. 

Of the biological contributions, it may be said 
that, on the whole, the longer articles appear to 
attain a higher standard than the shorter ones 
More than 150 pages are devoted to the propaga¬ 
tion of plants, no less than ten wnters having con¬ 
tributed to the various sections We note with 
pleasure that Prof. F. 0. Bower (Bipon, formerly 
of the University of Glasgow) is the author of two 
of these, dealing with Arohegionata. Lundegdrdh 
(Stockholm) has written the article on oyolio 
changes of substances in the organic world; the 
lengthy and elaborate article on the geography of 
plants is by Firbas (Gdttingen) and Rikli, Rfibel 
and Sohrdter, all of Zurich. An article on the 
nerve sjrstem seems rather old compared with 
most of the other contributions, very few 
references are to works later than 1911 and that 
to Sherrington bears the date 1906. The same 
criticism applies m a lesser degree to the article 


on breathing, in which J S Haldane’s work is 
madequately represented. These two artioles 
might well be re-written or at any rate extended 
when there is a call for another edition In con¬ 
trast with these, the article on the sense of touch 
has been excellently wntten and illustrated by 
von Skramhk (Jena). Biochemists wiU find a 
rare feast m the article on fermentation, among 
the oontnbutors of which are Nouberg, Luers and 
Windisch Nor must we omit to mention the 
masterly survey given under the heading “System 
and Nomenclature of Chemical Substances” 

Biographical notes on the life and work of 
eminent scientific workers of the past are also 
contained in these volumes , most of them have 
been wntten by Emihe Drude of Gottingen 
Living scientists are, nghtly, not mcluded 
These notes give the mam essentials as regards 
dates and important discoveries, and also arresting 
details of the personal hfe of the savant in question 
We learn, for example, that Joseph von Fraun¬ 
hofer, bom in 1787 near Munich, was the son of 
a master glazier and had not yet learned to read 
or wnte when at the age of twelve he became an 
orphan King Max of Baden happened to have 
his attention directed to the boy and gave him 
money to buy books The youth, although entirely 
self-taught, became in 1818 the director of an 
important optical firm in Bonediktbouren, which 
later establi^ed itself in Munich In 1823 he 
waa elected to the Academy of Sciences and 
appointed professor of physios at Munich, and a 
year later he was knighted His discovery of the 
dark lines in the solar spectrum was made m 1814 ; 
three years of further work led him to the con¬ 
struction of the first diffraction grating He died 
in 1826. 

The short sketch of Johannes Kepler’s hfe is 
also characterised by some personal touches. On 
one occasion, just after he had discovered his 
Third Law, he had to interrupt his work at Lmz 
and hasten home to the help of his mother, who 
was m danger of being burnt as a witch. He was 
never free from financial worries, for his patron, 
Kaiser Rudolf II, rarely paid him his salary in 
full, and his attempts to enlist the help of Wallen¬ 
stein were unsuccessful When at last he went 
to Batisbon to apply to the Reichstag for the 
balance of his salary, ho was attacked by fever 
and died. 

The biographical notes thus reflect interesting 
sidelights on the pnvate lives of the earlier men 
of science, and have been written with commend¬ 
able taste and disonmination 

The supplementary index volume (Sachregtater) 
contains not only an alphabetical list of the 
technical references, m which the proper names 
and the headings of the artioles are made prominent 
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by being printed in heavy type, but also a system¬ 
atic table of the articles (with the names of their 
authors) under their respective headings For 
example, the articles doahng with botany are 
collected together and subdivided into nine 
sections, each of which contains a list of all the 
articles concenied with the subject-matter of that 
section This index and classified list considerably 
enhance the usefulness of the “Handwortorbuoh” 
The volumes liave been handsomely produced 
in the manner ot Abdcrhalden’s “Handbucher” 
and the numerous diagrams (more than 9,000 
in the ten volumes) have been excellently drawn 
We are, indeed, accustomed to sets of volumes 
of this kind coming from tiermany, a country 
where it appears comparatively easy to pt'rsuado 
scientific workers, no matter how fully occupied 
in routine work, to write their contributions 
without delay, and to find publishers who can 
g('t the volumes out in relatively lew months 
Untd the speed of working is accelerated in other 
countries, we are unlikely to find similar sets of 
handbooks on science produced in other languages 
As it IS desirable and in many cases even 
essential that these senes of “Handbucher’ 
(Physik, Expenmentalphysik, Kosmische Pliysik, 
Technische Physik—to mention only the volumes 
on physics) should be intelligible to science 
students generally, the question naturally arises 
whether the amount of German taught in English 
schools meets the requirements of those who will 
later bo engaged in scientific pursuits, wiieth(>r 
aoailemic or industrial No research worker can 
iiowailays afford to be without at least a sound 
reading knowledge of German , and many teachers, 
too, would find it a boon to bo able to kes'p in 
touch with the progress and methods of oducatmii 
m a country which has played such a pioneer 
part Is it too much to hope that German will 
soon be introduced into our schools as a com¬ 
pulsory subject for the great number of boys 
whose ultimate goal is a scientific profession { 
It 18 true that the many translations from the 
Gorman which have appeared in recent years 
have boon a valuable aid to study m various 
fields, but translations rarely appear until a 
oonsidorable time has elapsed alter the publication 
of the onginal work, and their usefulness and 
freshness is therefore much reduced Moreover, in 
the case of research papers complete translations 
are, of course, out of the question 

In other ways, too, the increased study of 
German would have its advantages in bnnging 
the youth of England into closer contact with a 
great country, for which many of us have a deep 
and lasting affection and from which no man of 
science can fail to draw inspiration. 

Hbney L Bbose 


The Analysis of Mind 
Mantuil Skill tls (hgamzaiion and Development 
By Dr J W Cox (Cambridge Psychological 
Library) Pp xx 1247 + 1 plate (Cam¬ 
bridge At the University Prcs.s, 1934 ) 16s 

net 

N 1904 Prof C Spearman hi^gaii that long 
series of papers, culminating in 1927 in his 
book “The Abilities of Man”, which gave to 
psychology a new method of attack upon the 
problem of mental eoiistitiiticm This method 
combined two techniques which were then coining 
into use in psychology, those of correlation and ot 
mental testing It maile possible th(> analysis of 
a comrete function such as addition It was 
possible to determine not only how many factors 
were involved but also which of them were general, 
that IS, common to all abilities, which were 
group factors, that is, eoiiimoii to some but not 
all abilitK's, anil which specific to the ability 
in question It was even possible to estimate 
the relative importance in that ability of the 
various factors 

It was clear that only very extensive investiga¬ 
tion could rc'alise the full value of the fSjx'arman 
method Dr J W Cox is one of those who are 
bnnging this realisation nearer In 1928 he pub- 
lished what is still perhaps the best account of 
the investigation of a group factor (“Mechanical 
Aptitude” Methuen, 1928) He showed that 
efficiency in a ‘mechanicar function, for example, 
the .solution ot an enginwring problem, depends 
partly upon a general factor—the iS|K‘arman g or 
general intelligence, partly upon a factor specific 
to that function, and partly upon a group factor 
co-extensive with the held of ‘mechanicar or 
enginc'cnng functions—the mechanical factor m 
From the jiuint of view of vocational selection 
and guidance, the demonstration of this mechanical 
group factor was especially important 

The pre.sent work is both a continuation of the 
earlier work and a breaking of fresh ground. It 
apphes the same methoil to manipulative functions, 
chiefly to the assembling and stripjuiig of an 
electrical lampholder Assembly was spht into 
five operations wluch constituted five ‘assembhng 
tt'sts’. These were used in two ways When first 
apphed, the mode of assembly being still a problem, 
they were ‘mechanioal assembling tests’ After 
familiarisation, they were ‘routine assembhng 
tests’ The four ‘stripping tests’ were used only 
as 'routine tests’ 

These tests, along with tests of intelligenoe and 
of mechamoal ability, wen* apphed to groups of 
school children Analysis showed that the 
meohanical assembling tests involved the general 
factor g, the group factor m and specific factors. 
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whilst the routine assembling tests involved not 
only g, m and specific factors, but also a group 
factor especially associated with routine manual 
work The application of other manipulative tests 
showed that the manual factor was of wider scope 
than lampholder operations It is to bo noted, 
however, that both m and g tend to be negligible 
in simple manual functions, and m in the stripping 
tests as well. Furthermore, whilst the manual 
factor 18 common to routine and manual assembling 
and to simple manual opi'rations, it tends to dis¬ 
appear in favour of sjK'cific factors in operations 
oalhng for speed rather than the careful adjust¬ 
ment of parts, such as stripping It is clear that if 
the manual factor is to be measured precisely in 
individuals, operations of the assembling rather 
than the stripping type, and complex rather than 
simple, are called for But precise individual 
measurement of the manual factor is further in 
the future than of the mechanical factor 

The demonstration of a now group factor is 
enough in itself to make Dr Cox’s book important 
It contams, however, many other important find¬ 
ings Of these it is possible to mention only that 
relating to the transfer effects of practice and 
trainmg 

Woodrow showed in 1927 that training, that 
18, instruction in smtable methods of memorisation 
together with practice m momonsmg one kin<l of 
matenal, improves effaoienoy m memonsmg oortain 
other kinds of matenal, although practice without 
mstniction lacks this beneficial effect Dr. (Jox 
has found not only that this is true of motor 
functions but also that the improvabihty of the 
functions showmg transfer is mcreased It is to 
be noted, however, that the spread of the transfer 
thus far demonstrated is far narrower than the 
general transfer claimed by the old ‘faculty’ 
psychologists and somo modem educatiomsts 


Research among PnmiUve Peoples 
Essays presented to C. 0 Seltgman. Edited by 
E. E. Evans-Pntohard, Raymond Pirth, Broms- 
law Mahnowski and Isaac Sohapera. Pp ix-1- 
386-1-19 plates. (London . Kegan Paul and 
Co , Ltd , 1934 ) 21«. net 
T will, no doubt, be the pleasing duty of some 
future historian of the progress of soienoe in 
the first third of the twentieth century to trace m 
the development of anthropologioal studies the 
influence of the Cambridge Expedition whioh set 
out for the Torres Straits in 1898 under the 
leadership of Dr. A. C. Haddon It was as a result 
of what he saw on that expedition that the late 
W. H. R. Rivers took up the serious pursuit of 
ethnology, while on the same expedition Prof. 


C. G Seligman, to whom this volume of essays is 
presented by his friends and former pupils, was 
inspired with that enthusiasm for research in the 
field among primitive peoples, which has been the 
dominating influence in his hfe-work. How much 
of this was due to the leader of the expedition, 
who contributes the foreword to this volume, it is 
unnecessary to inquire , but the influence, what¬ 
ever its source, was decisive 

Prof Seligman, as the earlier entries in the 
bibhography published hero will show, clearly had 
before him a choice of distinction in more than 
one branch of scientific research , and his selection 
of anthropology as his mam interest and subject 
of study has never been aUowed to restrict un¬ 
duly the play of his versatility This has given his 
work a flexibility and freshness of outlook, which 
18 exemplified in his published work by his readi¬ 
ness to consider the bearing of advances m cognate 
subjects of inquiry on the methods of his own 
branch of investigation Thus in the wide range 
of topics covered by the thirty-nine contributors 
to this presentation volume, some perhaps almost 
on the fringe, rather than actually within the 
bounds of the science, there is none to which Prof 
Sehgman himself has not maile some more or 
less substantial contribution 

In turn he has inspired or interested others It 
18 m no sense invidious to suggest that much is 
due to his mfluence in, let us say, selecting almost 
at random, the essays by Prof. E E Evans- 
Pritchard on “Zando Therapeutics”, the Prmcess 
Mane Bonaparte on “Psycho-Analysis and Ethno- 
graphy”, with its stress on the importance of the 
investigation of primitive peoples before it is too 
late, Dr Raymond Firth on “The Meaning of 
Dreams in dhkopia”, or the “Anthropological 
Approach to Ethnogenics” by Capt Pitt-Rivers 
emphasising the practical aspects of anthropology, 
of which Prof Sehgman has always been an ardent 
champion To his example too, no doubt, must be 
attributed Prof Malinowski’s divagation to an 
antiquarian topic, upon which he forbears to 
enlarge, in a descnption of stone implements from 
eastern Now Guinea 

Where so muoh is of mterest, it is difficult to 
select any special papers for mention. The reader’s 
preference, whether for matenal culture, psycho¬ 
logy, magic, law or religion, will scarcely fail to 
flhid satisfaction somewhere in this long list of 
oontributions. Mr. J. Layard, for example, studies 
beliefe relating to the journey of the dead in the 
New Hebrides , Dr. G. Rdheim, psyoho-analjrtio 
methods in the study of character development 
and the ontogenetic theory of culture; Mr Henry 
Balfour describes the peculiar Tandu-industry of 
Northern Nigeria, by which an animal membrane 
is made into boxes and flasks; and Prof. J. L. Myres 
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puts forward a theory of the creation of the 
Tribunes of the Roman Plebs, while Dr R R 
Marett re-examines the old problem of food rites 
and their relation to totemism, sacrament and 
sacnfioe 

Even where so much is excellent or attractive, 
one paper stands out, not only on its intrinsic 
merits, but also for its cntioal attitude towards 
traditional anthropological method. This is by 
Dr A Hrdlicka on “Tho Anthropological Value 
of the Skull” Ho traces the history of this 
character as an element in the study of man and 
in racial classification, and shows how it came by 
degrees to overshadow all other characters in the 
methods of physical anthropology While he does 
not deny that it has a real value in anthropological 
research, ho maintains that it must be put in proper 
perspective and its study carried on critically 
Dr Hrdli6ka considers that the human body, 
including the skull, is still plastic and that groat 
changes are going on now, for example, in tho 
Eskimo and the American Indian The latter, 
indeed, has often so changed under altered con¬ 
ditions 08 to bo almost worthless for type study 
Coming from so groat, and on the whole con¬ 
servative, an authority, this opinion should give 
pause to the too ready formulation and aooeptanco 
of racial theories 

Of this volume as a whole it remains to be said 
that in form and contents it is worthy of its 
recipient, and than this there could perhaps be no 
higher praise The editors have earned thanks and 
congratulations 

A Modern Naturalist 

Conjesstons of a Scientist By Dr Raymond L 

Ditmars Pp xiii + 241+23 plates (New 

York ; The Macmillan Co , 1034 ) 16« net 
R DITMARS has charge of the reptiles in 
the New York Zoo, but, os he tells us, he 
is a kind of chaperone for all its beasts, with a 
special likmg for the more primitive and delicate 
forms. We tend to think we can buy everything 
in the way of beasts, hving and dead, whereas 
New York seems to do much of its own collecting 
This means a personal knowledge on the part of 
its officers of tho beasts in Nature, and, practically 
m gardens and scientifically in laboratories and 
museums, this is invaluable. 

The assets of a keeper are observation, humour 
and pluck, and all these the author has to a 
marked degree His writings are charming and 
firesh, deservedly meritmg their wide ohenthle 
For pluck, read how he made a motion picture 
of a mamba, the quickest and most deadly of all 
snakes. The studio was decorated with a young 
htanbeam, on the spreading branches of which the 


mamba was induced to he under tho necessary 
vapour lights Hon' was the stimulating spnng 
sunshmc, nch in ultra-violet, that wakes the 
mamba—and it is surprisuig that the author hvetl 
to tell his talc, as tho readier may sec All this 
work and danger to secure a film ' What folly ? 
But a film may reveal movemi'iits and a play of 
features, unseen by the eye, and these tell ns of 
the psychology which is as much part of a beast 
as his anatomy Evidently, tho belief is that the 
film 18 to become part of the technique of tho 
lecturer in zoology and to this wo agree, expecting 
that in twenty years’ time lecture rooms without 
cinema will bo anomalies In Great Britain, tho 
films as yet do not exist, but we look to the 
Zoological Society of London to give us them It 
18 a society possessed of vision, and it has means 
It wiU soon want fresh fields to conquer, and here 
18 one well worthy of its enterprise 

To return to our text, the “Episode of the 
Twenty-Four Tarantulas” must be reoil The 
vampire next' She found her quarters in the 
Zoo, learning to feed on defibrinatod blood which 
was diluted somewhat for her babes It required 
time to break her m, but films finally were secured 
when she approached her dish and fed Her 
thumb served as a foot and “there was no semblance 
of a bat, but a weird stalking thing, ot the softest 
gait Bending over th(' dish, she darted her 
tongue into the sanguineous meal . . 4 darts a 

second Her wings spread like a flash 
and she hooked a hind claw overhead and was 
hanging, head down Gorged and inverted” 
More knowledge here than acquired in three 
hundred years of study Who would have guessed 
that tho vampire alone among bats has the double 
habits of running and flight i Is there not some¬ 
thing wrong with the scientifio worker * Indeed, 
how many know that tho range of temperature 
for snakes is only 32'’-ll5“F, and that the 
parental care of the marmoset father for his 
children is to secure food for them, despite an 
always greedy mother 

Of course, tho author cannot leave tho Looh 
Ness monster alone Who can ' It was one of tho 
biggest Items in the world’s news m 1933-34 and 
it lasted longest It is not a reptile, since them is 
not a reptile living that could exist in the chilly 
waters of tho Looh—and hence it must bo a 
warm-blooded boast, namely, a mammal lake 
the salmon we caught last month, it doubtk'ss has 
continued to grow, and henoe it might well have 
been a seal, which, swimming in tho surface waters, 
produces a long wake. 

Lastly, we may refer to the use of cobra venom, 
which has nerve toxins, for tho amelioration of 
malignant growths. It all started with the observa¬ 
tion that a marked improvement was shown by 



378 Supplement to "Nature, ’ March 9 , 1935 


a leper after being accidentally bitten by a 
tarantula Then Dr Ditmars cAmo in aa a pur¬ 
veyor of poison, and the results are to be seen in 
the published aoeounts of the work of Dr Monae- 
Losser showing that the use of cobra venom on 
cases of tumour, benign or malignant, always 
relieves pain, often stabilises the growth for a 
perioil and even in cases obtains regressions Most 
snake venom, however, is of a different type, 
attacking the blooil and destroying the red 
corpuscles and breaking dowoi the walls of the 
blood vessels Hero injections wen* also tried and 
were found to produce a surprising effect, they 
inhibited the bleeding and are thus potentially of 
considerable use in medicine We wonder what 
will come ni'vt ' The last discovery was made 
on injecting the venom into a rabbit to maki' its 
skin more sensitive to the bleeding reaction, while 
the effects proved exactly the reverse 


Cytology and Genetics 
Introdtiction to Cytology By Lester W Sharp 
(McGraw-Hill Publications in the Agricultural 
and Botanical Sciencos ) Third edition Pp 
XIV-1 567 (New York and London McGraw- 
Hill Book Co . Inc , 10.34 ) 30s net 
''HE development of cytology in its relation 
to genetics is a chapter of more than usual 
interest in the history of biology Cytology in tfie 
modem sense developi'd during the last quarter 
of the nineteenth century as a purely observational 
science The general nature and behaviour of (X'lls, 
nuclei and chromosomes wore workisl out during 
that period, although the cell theory, of course, 
originated much earlier The rediscovery of 
Mendehsm and the announcement of mutation at 
the turn of the present century marked a new 
epoch in biology, and soon gave abundant meaning 
to the observations regarding chromosomes which 
the cytologists had already aecumulated Hence¬ 
forth cytology and the young science of genetics 
mutually influenced each other, and each derived 
increasing strength from the observations of the 
other 

For a time, genetics or breeding experiments 
were naturally regarded as the dommant member 
in this remarkable partnership But the early 
discovery of mutations with different chromosome 
numbers, of the relation between genetic linkage 
and the chromosomes, and of polyploidy or 
chromosome multiples m many plant genera, not 
to mention the sex chromosome mechanism ui 
animals and its relation to sex-hnked inheritance, 
soon made it clear that cytology would play a 
fundamental rdle in the future development of 
genetic research. Nevertheless, many geneticists 


were slow to realise that the cytologists had pro¬ 
vided them with the only mechanism by which 
their results could be ailoquately explained The 
practical breeders, in particular, failed to sense 
the necessity of calling cytology to their aid in 
connexion with the improvement of such important 
world crops as wheat and cotton, until the essential 
results regarding the chromosomes in these plants 
had bw'n placed before them by the cytologists 
This was no doubt partly Is'cause cytology re- 
qiim*8 a special equipment and an exacting 
technique which some investigators never fully 
achieve 

That geneticists now universally recognise the 
fundamental importance of cytology for breeding 
work, even in its most practical aspects, is due to 
tfic striking mass of results rcganhng the chromo¬ 
somes and their Ix-havioiir which cytology has 
achieved. From being the handmaiden of genetics, 
cytology haa become an eijual partner , and to 
change the metaphor, it has become clear that 
cytology must continue to provide the foundations 
on which the superstructure of genetics can b<“ 
built To judge from the large proportion of 
geiietical papers in which cytological results an' 
reported, it might even lie contendisl that cytology 
has already reached the dominant position In a 
recent number of the Jourruil of Genetics, for 
example, six of the nine papers either reported 
new cytological results or were based upion cyto¬ 
logical facts already known, while in two of the 
remaining three papers special facts regarding the 
ohroniosomos were involved in the interpretation 
This situation is not surprismg, since cytology is 
recognised as an essential part of the training of 
the younger generation of geneticists Indeed, the 
term cytogenetics, now in frequent use, marks 
the fusion of these two sciences into one, and 
indicates that cytology will play an essential part 
m all future development of the subject Genetics 
without cytology would be like the play without 
Hamlet 

The book before us is a useful introduction to 
cytology, particularly as regards plants, and much 
of it IS devoted to the cytological foundations on 
which the structure of modem genetics is reared 
Its usefulness is attested by the fact that it is the 
third edition of a work first published in 1921 
Large alterations and additions have been made 
in the present edition, which is much improved 
thereby, and nearly all the relevant recent work 
has been included 

The work now consists of twenty-six chapters 
the first seven deal with such topics as the cell, 
protoplasm, nucleus, plastids, Golgi matenal, 
chondnosomes and ergastio substances. The next 
SIX chapters are concerned with mitosis, chromo¬ 
some structure and related subjects , the three 
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following, with eporogenoeiH, syngamy and moioais, 
the phenomena m all groups of plants being com¬ 
pared The remaining ten chapters, except the 
last which gives a historical sketch of cytology, are 
devoted to modem work on chromosomes and 
heredity, chromosome fragmentation, heteroploidy, 
cytogenetics of hybrids and related phenomena 
While there are points in which the reviewer 
would differ from the author in conclusions or 
treatment, yet it must be recognised that the work 
IB a carefully collated and dispassionately presented 
account of advanci's in this wiile field Didactic 
considerations have not Ikicii forgotten, and there 
18 sufficient explanation and comparison wnth con¬ 
ditions in animal cells to make the book servuicable 
also to zoologists Accounts of various phenomena 
of general interest, such as spermatogenesis and 
artificial parthenogenesis in animals and endomixis 
in Paramecium, find a place I’he extimsivc 
references to literature have been mostly relegati'd 
to footnotes The condensed bibliography at the 
end runs to more than eighty pages, a featun* 
which investigators will find of much value 

The recent developments in the cytogenetics of 
maize, (Enoihera, Datura and Crepis are considered 
at length, and the chromosome maps of Drosophila 
receive attention Evidence is presenteil for tlie 
new conception of the nucleolus as a laxly pio- 
duced by a particular region of one chromosome 
pair The phenomena of synapsis and crossing- 
over are discussed, tlio various views being pre¬ 
sented without dogmatic adherence to one—a very 
desirable feature in any work on so intricate a 
subject Finally, it may ht> mentioned that the 
results of microdissection work aiul similar studies 
of the living cell are incorjiorated. 

No doubt the author will be rewarded with the 
appreciation of cytologists and geneticists for the 
production of this new and up-to-date edition, 
which marks the merging of these two sciences in 
their cognate asjiects into one 

H Ruuolb's Hates 


Proper Motions of 25,000 Stars 

The, Radchffe Catalogue of Proper Motions in the 
Selected Areas 1 to 115 Compiled by Dr H 
Knox-Shav and H. G Scott Barrett. Pubhshed 
by Order of the Radchffe Trustees Pp xlviii + 
362 (London Oxford University Press, 1934 ) 
np 

N 1906 Kaptcyn pubhshed his “Plan of Selected 
Areas” to bring together the various observa¬ 
tional elements necessary for a more complete 
knowledge of the structure of the system of the 
stars To obtain data for the fainter stars (position, 
proper motion, magnitude, spectrum, radial 


velocity, and so on), he proposed that samples of 
206 areas uniformly ihstributed over the sky 
should be completely invc.8tigated, and work was 
apportioned to different observatories Rambaut 
umlertook the determination of the proper motions 
over fields of 40' ■ 40', 50' /bO', 60' -cOO', depend¬ 
ing on galactic latitude, for the. 11.5 areas from the 
equator to the north pole Kapteyn’s projxisal was 
that exposures should be made sufficient to obtain 
stars to a definite magnitude, the plates canTully 
stored, anti re-exposed ten years later with their 
tx^ntres displacctl slightly This mcthotl has the 
disadvantage that at the second exposure, if 
clouds came up, the neix'ssary limit of magnitude 
might not be reached Th<‘ plan was mtxlified by 
taking the second exjxisurc on a sejjarate plate, 
through the glass, anti measuring the displai cmeiits 
by placing the plates face to face. Ramliaut 
carried on the work from 1907 until 1923, and it 
has been compli'ted iintit'r his successor’s direction 
The difficulties attt'iitling long exposures in the 
climate of Great Britain are considerable, and 
although the aggn'gate exposure time on which 
the proper motions (lejx-nd has been only 450 
hours, “it lias taken 24 years of unremitting I'ffort 
to acliitsve this modest score” 

The hamlsome voUuno published by the Ratl- 
cliffe Trustees, i.omjulod by Dr Knox-Shaw and 
Mr Bam>tt, gives the proper motions for 25,000 
stars The average hmit of magnitude is 15 2 m., 
only m ten fields is it below 14 5 m In 
addition to the proper motions, magmtndes aro 
determineil with a probable error of LO lOH m 
Owing to an adjustment of the telescope in March 
1914 hv which the tilt of the crown and flint 
lense-s was altered by 1', the cniitro of dimsity of 
the images of the brighter stars was altered 
relatively to that of the fainter stars, thus intro- 
duemg a magnitude equation 'flio effect of this 
has been sueeessfiillv eliminated 

The proper motions as printed are relative, as 
then' an' insufficient stars of known projx)r 
motion to serve as a zero, and it has been con¬ 
sidered inadvi.sable to apply somewhat imciTtain 
corrections for parallactic motion and solar 
rotation to stars of these faint magnitudes The 
probable errors for diffen-nt areas range from 
±0 0026' to lO 0060' By applying the paral¬ 
lactic motion, the ajx-x of the solar motion, and 
the vortex an<l axes of the Schwarzschihl ellipsoid, 
have been found for stars 9 0-14 0 ra anti those 
fainter than 14 1 m It is pointed out that the 
vertex of Sohwarzschdd’s ellipsoid is the only one 
of those quantities which can be satisfactorily 
derived from the relative motions of these faint 
stars 

The average values of the proper motions for 
stars at different galactic latitudes are next given 
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and range from O’OlO' on the galactic equator to 
0 024' near the pole for stars of magnitude 
9-0 m -14-0 m , and from O-OIO' to 0 019' for 
magnitude 14-1 m -16-0 m 
The stars of proper motion less than O-l' are 
collected and their distribution per square degree 
given for different galactic latitudes The number 
of variable stars found is very small, being no 
more than one star m 2,900. 

The RadcUffe Observer and his staff are to be 
heartdy congratulated on the conclusion of this 
laborious and useful piece of work 

F W D 


Rapid Physics 

Ezpenmental Physics a Selection of Expenments 

By Dr. G F C Searle Pp xiv+36.1 (Gam- 

bndge • At the University Press, 1934 ) 16« net 
\JON cuivis homini coniingit adire Connihum, 
* ^ and those of us who have not boon for¬ 
tunate enough to have come directly under the 
influence of Searle’s inspiring personabty, owe him 
a heavy debt of gratitude for leaving us some 
record—^incomplete though it may be—of the 
methods which he has practised with such eminent 
success for nigh fifty years 

It is an impressive record , all the more so in 
that this, his latest, although we hope not his last, 
volume shows all the vigour and energy and 
enthusiasm^—and thank Heaven, the prejudices— 
that have ever characterised his work It has 
been called an "Odds and Ends Book”, and never 
has there been a volume to which the term could 
be applied with less justification—singleness of 
purpose and outlook inform and penetrate every 
page 

Skill m design , an uncanny aptitude for tutting 
on an experiment which will illustrate half a dozen 
physical principles , a remembrance of the saying 
that small corrections are the fun of physios , a 
consequent hunt for the fourth or fifth significant 
figure even when, Dulong-wise (or is it Petit-wise ?), 
the third may be now and then in doubt; the 
aptitude of an aocompbshed craftsman for making 
the utmost use of simple mathematics ; a violent 
dislike for tobacco—all the characteristics that we 
know and love are there. 

The topics handled—do they really matter ? 
BtiU, it 18 usually considered to be the reviewer’s 
first task to give his readers some inkling of the 
contents of tbe book, and wo have here a record 
of some thirty-four experiments, four or five being 
devoted to dynamics, six to elasticity, thirteen 
to surface tension and viscosity, five to heat, and 
five to sound. Each of the main sections is pre¬ 
faced by a chapter dealing with the mathematical 
{Minoiples involved. 


There is but one serious cntioism to put forward, 
and that is concerned with a section of the preface 
which states that the author has ‘‘abandoned a 
former project of wntmg a manual on Experimental 
KUxtncUy and Magnetism”. We trust that the 
author will, in the comparative leisure that will 
fall to him after September 30, 1936, reconsider 
this decision. We have heard old Tnton blow his 
wreathed horn, and, after revelling in the hearten- 
mg blasts which ho has sounded, we love not the 
descent to the electrioal-and-magnetic bleatings of 
more orthodox volumes May he be persuaded to 
wind another strain, this time to the theme of 
electricity and magnetism ' A. F 


Reaction Kinetics 

The Reaction between Hydrogen and Oxygen By 
0 N Hmsholwood and Dr A T Wilhamson. 
Pp v-)-l08 (Oxford Clarendon Press , Lon¬ 
don . Oxford University Press, 1934.) 8s fid 
not 

W ITH the rapid development of science, it 
IS very convenient to have in one’s hand 
from time to time a cntioal and authoritative 
up-to-date monograph on the present status of 
some important phases in scientific development 
Such an account is given by Mr Hinshelwood and 
Dr Williamson on the reaction between hydrogen 
and oxygen 

The more general imphoations of the cham 
mechanism advanced by Nemst to interpret the 
hydrogen chlorine reaction were pomted out and 
developed by Semenov, who, m his famous paper 
of 1927 on the phosphorus - oxygen reaction, not 
only referred to the hydrogen - oxygen reaction, 
but also mdicated and afterwards mvestigated 
with his collaborators the phenomena of homo¬ 
geneous slow combustion, rapid combustion, 
degenerate and true explosions, and interpreted 
the phenomena of upper and lower limits of ex¬ 
plosion. The view that such reactions are cham 
reactions entails an inquiry into the mechanism 
of the starting, propagation, reflection, branching 
and cessation of the chains as well as the factors 
operative in limiting the explosion both at the 
upper and lower limit These reactions form not 
only an important connecting link between surface 
or heterogeneous catalytic actions and true homo¬ 
geneous reactions, but also provide us with a means 
for obtaining, admittedly in small concentration, 
new and reactive chemical entities, the chain 
earners. 

It is generally admitted that the hypothesis of 
simple atonuo hnks such as obtam in the reactions 
investigated by Polanyi is not adequate to inter¬ 
pret the experimental data in chain reactions such 
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as that of hydrogen and oxygen, likewise the con¬ 
cept of the ‘hot molecule’ or energy noh molecular 

species such as H,0 is falling more and more into 
disfavour Interest is being centred more on 
unstable radicals which act as links and diffuse 
through the gas 

It may be observed as first suggested by Melville 
that an idea as to the nature of the carrier might 
be obtamed from its dififusion coefficient This is 
discussed on pp 60-dl of the present volume , 
in the equation given, the symbol D does not 
actually represent the reciprocal of the diffusion 
coefficient, but is only proportional to it for a 
given inert gas pressure Such explosive limits 
as are found are sometimes governed by an 
asymmetrical relationship between the products of 
the reacting gases, but this symmetry can be 
disturbed very considerably if the collision 
efficiencies for reaction of the two chain carriers 
are very different In this connexion it is interest¬ 
ing to note that there appear to be many points 
of similarity between the radicals of the typo XH , 
for example, O.H , CH.H„ CH, CH.H At the 
same tune, the old idea that radiation and lomsa- 
tion play an important part in the wave front 
of a propagated explosion appears to be entenng 
on a now lease of life. 

All those who are interested in the question of 
reaction kinetics must thank those authors for a 
well-documented monograph written with the 
clarity and m the style that we are accustomed 
to find in the communications from the Oxford 
laboratory E K. R 


Television Systems 

(1) Tdevunon: To-day and To-morrow By 
Sydney A. Moseley and H. J Barton Chappie 
Fourth edition Pp xxxi + 208+71 plates 
(London : Sir Isaac Pitman and Sons, Ltd , 
1934 ) 7a. 6d net 

(2) TdevtSMn : Theory and Practux By J. H 

Reyner Pp. xi f 196 + 12 plates (London . 
Chapman and Hall, Ltd , 1934 ) 12« Qd net. 

HERE 18 not yet a really good book in 
English on television. Sohrbter’s excellent 
“Handbuch” was an admirable German model to 
which to wefrk, although it is now happily out-of- 
date despite its completeness at the date of 
publication and its comparative youth. Neither 
of the present works reaches Schrbter's level, 
although Re3mer’B survey is the best that has yet 
appeared in Elnglish 

(1) Moseley and Chappie have been noticed in 
eariier editions; they might well have taken the 
opportunity offered by a fourth edition to lop off 
much dead wood. The main criticism even of this 


now edition is that it contains much more tele¬ 
vision of yesterday than of to-day or to-morrow 
Now that the Television Committee has adram- 
istered the coup de grdee to that low-dofinition 
television which was an expenmental triumph and 
an entertainment travesty, tlie authors would do 
well to condense into a bnef single chapter the 
story of television before 1930, and to expand their 
treatment of the newer high-defimtion sysb^ms 
They might at the same time judiciously excise 
from Mr. Moseley’s preface his curious reference to 
“the adoption of the cathode ray system after it 
had been practicJilly flung on the scrap heap’’ 
Whoever flung it on the scrap heap was a singularly 
wrong-headed individual sinning against the light, 
for there has always been a very strong body of 
expert opinion pressing towards that cathode 
ray system which has now, after an unnecessary 
delay and at a remarkable ultimate speed, been 
brought to a stage the merits of which are attested 
by the recommendations of the Television Com¬ 
mittee A decent veil might well bo drawn, m 
preface and book, over this major error of judg¬ 
ment 

The most mteresting chapters of the new edition 
are xui and xiv, which attempt to compress into 
some tliufty pages the basis of cathode ray systems, 
the utilisation of ultra-short waves, and the 
intermediato-film process If the fifth edition 
devotes 176 pages to these subjects, and relegates 
to 2.') pages the matter which now onoupios these 
175, the book will bo vastly improved 

(2) Mr Reyner can view the subject from a 
greater distance, and the improved perspective of 
this tole-vision results in a much bettor book At 
an epoch when oven weeks are of importance m 
the history of the subject, it is fair to record that 
the author’s preface is dated March, 1934 For 
that date the book is remarkably up-to-date, 
giving a whole chapter to velocity-modulation, 
and bnef but clear accounts of the Zworykin 
iconoscope and the Farnsworth imago dissector, 
important competitors in the field of true tele¬ 
vision as opposed to the more highly developed 
methods which may bo unambiguously if in¬ 
elegantly labelled ‘telefilm’. 

After good comprehensive surveys m the two 
opening chapters, the first in general terms, the 
second detailing the instrumental arrangomonts, 
the author passes to physiological optics in Chap, 
iii, to the optical elements of meohamoal television 
systems in Chap iv, and thenoe to a very useful 
chapter on the toohnioal charactenstios of photo¬ 
electric cells In satisfactory contrast to Moseley 
and Chappie, Reyner then devotes three chapters 
to the essentials of cathode ray television These 
chapters may be specially commended as very 
fairly representative of the material pubhshed up 
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to the uJKldle of 1934. Indeed this commendation 
may, as has already been suggested, fairly be 
extended to all the seventeen chapters of the book 
We may hope that the author and his publishers 
may be moved to produce, in the next few months, 
a new edition including the wealth of matenal 
which 18 now being released as a result of the 
Television Committee’s report Such a work would 
be assured of a wide circulation in the autumn , 
meanwhile, the present edition is a very well- 
balanced and accurati' introduction to a subject 
which has now definitely climbi'd from mere 
curiosity value to real entertainment value 


Progress and Economics 
The. Econcrmic Contieque7ices of Progrmn By Roy 
Glcnday Pp xv t-302 (Tjondon George 
Routledgi' and Sons, Ltd , 1934) 12<» fid net 
■^HERE must be progress—t'ven in the desert 
the camel is giving wav to the motor-car, 
it IS not an accident but a ncct'ssitv It has far- 
reaching economic conseiiuences which liave proveil 
to be unequal m their incidence on different jicoples 
and on difterent strata of society Applied science 
IS affecting the daily life of everyone to an ever- 
increasing degree Its supposed advantages appear 
sometimes to conflict with the existing state of 
affairs, but they art' none the less real, and nothing 
can stop the jirogress of science or di'pnve the 
people of the new lieneflts which they are to 
receive by science 

Nearly a hundred years ago, we m England were 
in the “hungry forties”—words then pregnant with 
real meaning of scarcity, even starvation It is 
stated that at the beginning of the eighteenth 
c«>ntury, approximately one third of the population 
of these isles was unable to live honestly, while 
another tliml was living close to the margin of 
subsistence To-day there is an over-production 
of the essential loodstuffs which is directly due to 
the application of science , thus the yield of grain 
per acre has lieen increased five-fold, the average 
yield of milk from dairy cows is more than doubled 
and could be doubled again, whils^ the egg yield 
from hens has been doubled during the last 
twenty-five years The worUl over, the price of 
food has fallen in consequence and the fanner 
18 hard put to it to make a living, particularly 
when he is burdened with a mortgage at a high 
rate of interest. It is clear, moreover, that the 
cost of production of many foodstuffs will continue 
to fall. Further, the invention of cold-storage and 
quick long-distance transport has made the 
smfplus food supplies of the world available m 
Great Bntain 

The standard of living, according to Sir Josiah 


Stamp, has increased by more than four times 
dunng the past century The economists tell us 
that it was not until man learned how to increase 
food supplies more rapidly than the rate of growth 
of the population that he was really able to make 
progress in wealth 

The economic consequences of progress as wo 
find them in 1935 are so diverse, and can lie viewed 
from so many angles, that the business man is 
inchiu-d to distrust economics as a science, and to 
Ix'lieve that hi.s practical experience is nearer the 
truth than the theories of the academic economist 
It may be that progress follows a serii's of cycles 
of growth ami decay or, as we term them, prosix-rity 
and depression , but it should not lie beyond the 
wit of man to flatten the curves Before this can 
Im' attempteil with any possibility of success, it is 
obviously necessary to have a full understanding 
of the problems such as the book before us seeks 
to provide 

Mr GIcnday’s close touch with the business 
community enables him to write from an angle 
which the business man understands In the first 
half of Ins book he traces the laws of growth and 
structure which have in fact controlled progress , 
in the second he deals with the future with a 
prophecy of what must be done to prevent tbsaster 
His final attitude is in effect that we should 
abandon the economic struggle for increasing 
wealth and seek happiness and cultural progress 
by other means, involving a largely planned 
civilisation and controlled population wo must 
learn to control our numbers and their output of 
goods 

The fundamental changes in this direction 
which the great combines and the men in charge 
of them are bringing about are stressed by Mr 
Glenday It is significant to find him recording 
that many of them “are tending leas and less to 
reganl their undertakings as mere profit-making 
machines for absentee shareholders and more and 
more to behave as the leaders of the armies of 
industrial advanci*” 

The new science of ‘scientific management’, on 
which there is to be an International Congress in 
London this year, deals essentially with the “art 
of generating, utilising and controlbng educational 
forces within industry and without, so that the 
human industrial team can continually be ('quip¬ 
ping itself for performing its task with a degree of 
efficiency ever on the upgrade”. We quote this 
definition of management from a letter in The 
Times of January 2, 1933, signed by thirty-one 
leaders of industry, commerce and finance 

The author has given us a readable book, 
erudite and enthusiastic ; we commend it warmly 
to all interested in these problems, which concern 
each one of us deeply. E. F. A. 
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Short Notices 


Archaeology and Ethnology 

The Annunl of th-e linOsh School at Athens No 32 
Session 19,31-1932 Pp viii-f31(1 + 42 platoon 
(Ivondon Macmillan and Co , l^tci . 1934 ) 63« 

net 

Thk “Annual of the Britiah Sc-hool of An hseologj' at 
Athena” liaa oatabhahtHl a reputation for a high 
standard of accuracy anil scholarship in the presenta¬ 
tion of the work of its members an<l students from 
year to year The present volume, which covers the 
session 1931-32, in this ri'spect m no way falls shoit 
of the lU'hieveinent of its predecessors These ((iialities 
indeed are the more notici'able from the liut that at 
jiresent no ojierations of the hrst magnitude hj the 
School fall to be chronicled ft must not, there¬ 
fore, be aasumisl that the lonhmts of the prt'sent 
volume show any fnilmg in interest This is far from 
being the tase Mr JiJ L« L Hammond, for examjilo, 
in hiM “Prehistoric Kpirus and the Invasion of the 
Dorians”, {ircsents tlx' archn'ologu al anil histone al 
argument in a manni'r as skilful as its subjeet is 
intriguing Miss Wmifii'd fstiiib’s account of her 
excavations at Antissa have lained on a piece ol 
work essimtial in duration to her jirevious I'xcava 
tions, and Mr S Benton’s rei>oit on a tour of the 
Ionian Islands, combining a certam amount of rajiid 
held-work with material fiom museum collet tions 
and other sources, would be found more than siig 
gestive, if only money and opportunity wi're aiailablc 
for further research Among the reinaming papers, 
Mr R P Austin reports on his excavations at 
Haliartos on the site of a sanctuary dating from 569 
B c , Mr J 1) Boiuley dest ribns giou]>s of mid-sixth 
(entury Black Figure ware and Mr H J N .lenkms 
some archaic Argive terra-cotta figurine-s The illus¬ 
trations, as usual, aro liberal and excellently repio 
diiced 

The Greatness atul Decline oj the Celts By tlie late 
Henri Hubert Edited and brought up to date by 
Prof Marcel Mauss, Kaymonil Lantior and Jean 
Marx Tninslated from the French by M K 
Dobie (The History of Civilization Senes ) Pp 
xvi + 314 (London Kegan Paul and Co, Ltd, 
1934 ) 168 net 

In this volume, which forms tho second instalment 
of tho late M Henri Hubert’s study of the Celts, tho 
author is no longer entirely deiiendent on tho indirect 
evidence of arthieology He has hail at his disposal 
the statements of classical historians and geographers, 
amd in the later periods a mass of materuil of a 
miscellaneous character and varying degree of 
authority drawn from traditions, annals and other 
forms of literary record. Taking the middle of the 
first millennium b o as his starting point, ho traces 
the expemsion of the Celts from their home in Central 
Europe mto Italy, Spam, Caul, the British Isles and 
eastward to their pomt of farthest penetration in tho 
sEgeon and Asia Mmor, M. Hubert then follows their 


decline in the stmggle with Rome and tho Cennanio 
peoples, until in tho modern world Ireland alone 
remains as their sole independout iiiiil national 
representative in a iiohtical sense 

M Hubert has rwonstnictixl a jiiiture of Celtic 
society and culture out of the reports of classical 
historians anil gcograplurs and the material afforded 
by tho heroic traditions and other literary remains of 
tho Celts thornselves It suffers from tho niH’Ossary 
limitation that it applies primarily to the Celts of 
Caul and Britain only, and is not chronologically 
homogoni'Oiis , but the author aiguos with some 
considerable offer t for its general iipplicabilitv 

Creation ami Evolution in Primitive Cosiiioi/onus, and 
other Puets By Sir James (livirge Frazer Pp 
XI + I,'ll (London Macmillan and Co, Ltil , 

1935 ) Hs Rd net 

Sir ,Jameb Frazkh has here repimteil a number of 
‘piixes’, of whuh tho title pus-e of tho veliime is tho 
moat substantial It appealed originally in the 
Darwin memorial volume, luibhsheil in 1909 It 
brings togedicr a number of instant es to show that 
both tlie I oncopt of a sjieciiil act of creation and 
something in the nature of tin* ev'oliitionary tlieory 
aro found in prunitive cosmogonies Among the 
suliKoqiient essays ate the Zaharoff Lei ture on 
Coiidorcet dehvi'red m Oxford in 1933, biographical 
sketches of Sir Baldwin Spencer and tlie Rev .John 
Rostoe, some remiiusconi es of the author's early life 
m Olasgow m a spi'oi h of thanks when the freedom 
of Ins native city was conferred upon him, and some 
memoriivs of his jiarcnts Kadi of these jiioccs, it is 
scarcely iiocossary to sa\, hears tlie hall mark of tho 
author’s rharm and funslii'd style 


Biology 

The Myioinycitcs a Discriplive List of the known 
Sptcies with speiKit rrferetue to those occurring in 
North America By Thomas H Machnde and 

C VV Miutiii Pp X+339 + 21 plates (New 

York The Macmillan Co , 1934 ) 25« net 
Thp shine moulds aro found in decaying organic 
mattei m e\ery cinnitiy of the world, and tliey are 
probably inhabitants of all soils So far as is known, 
they^ liav'o no economic iinpoitance and m conse¬ 
quence of this they are iieglectisl Their formation 
of hard fruttifieations, in whieh tlie spores lie, gives 
structure upon which a classitication may be biist-d, 
but their syatomaty is of pis'uliar difliculty im 
acemunt of an obvious responsivonoss to environment 
while their fructiheations an* forming How many 
thuusanda of species of these animals or plants, 
whichever they lie. exist m tho world we do not 
know, but the work before us represents six y'oars 
labour on the part of Dr Miu'bnde and his research 
euiaistantB. About 400 sjieeios are described m this 
monograph, but it occurs to us how much more 
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interesting and stimulating it would be, had it been 
preceded by a full well-illustrated account of the 
biology of these organisms The 573 figures, so 
careful for form but tiny and iinoolourod, cannot tell 
their exquisite story and are of little use to recruit 
future workers , they will bo the better understood 
if used in connexion with Arthur Taster’s coloured 
plates in his monograph of 1011 

Taxonomy is not an end in itself Indeed, it is 
merely a oonvenieiit method of catalogumg, and some¬ 
thing apart from modem conceptions of science To 
the reviewer it is by itself analogous to stomp collecting 
and cataloguing quite a good amusement but leail- 
ing nowhere It becomes interesting when the stamps 
are studied m relation to the histones of countiios, 
as those Myxomycctos might well be if described iii 
relation to their environment 

Insect Physiology ITv Dr V B W'lgglc'sw orth 
(Methuen’s Monogriqilis on Biological Subjects ) 
Pp X -i- 134 (London Methuen and <!o , Ltd , 
1934 ) as Od net 

KNTOMOLOOlSTy ha\o seldom concornod themselves 
with probli'ms of mstx't jihvsiology The study of 
structure, habits and taxonomy in so vast a i lass 
ha-s moiiojiolisod the field What is known of inse<-t 
physiology has, for the most part, resulted as a sido- 
Ime or by prwhict of other m\estigations, rather 
than as the outcome of the study of insects as such 
In the last ten years or so, entomologists havo come 
to realise the necessity for exact knowledge of the 
functions of insect organs and tissues, espei'ially m 
regard to the problems of insoct control It is in the 
latter connexion, perliaps more than any other, that 
our ignorance of physiology has revealed itself most 
In writmg this handbook. Dr Wigglesworth 
imparts to his subject a freshness of outlook which 
only comes to a writer who has acquired first-hand 
knowledge His own researches into the physiological 
moke-up of insects have broken now ground, and are 
always suggestive and productive of ideas Tho results 
of those studios find their place in tho book but, at 
the same time, the author has explored the literaturo 
on insect physiology with admirable thoroughness (as 
the bibliography will testify) and subjectenl it to 
critical selection In a sense, the book is quite unique 
since it has no competitors . the only previous survey 
of the subject at all comparable is that of Marclial, 
published in 1911 It needs no further roconimonda- 
tion, and every entomologist and ijoologist should 
possess it ADI. 

The Familiar Trees of Hopei. By Hang-Fan Chow 
(Fan Memorial Institute of Biology, Peipmg, 
Handbook No 4) Pp xiv-f370 (Peiping* The 
French Bookstore, 1934 ) Cloth, 3 dollars , paper, 
2 40 dollars 

Tub pubhcation of an English edition of this book 
simultaneously with tho Chinese text will be welcome 
tq, many foreign botanists and others interested m 
the trees of tho district around Peipmg. The author 
claims to molude only the more common species 
occurring in the Provmce of Hopei, and this object 


has been fully attained Tho Englerian system of 
olassification is adopted. Useful keys to the famdiea, 
genera and species respectively are supplied. From 
these, in conjunction with the descriptions, the student 
should m most oases havo little difficulty in naming 
tho trees met with in this part of China Taxonomic 
works published in China m recent years have been 
noted for the high standard of illustrations from line 
drawmgs, and in tlie present work Mr C R Feng 
has maintaineil this high standard m illustriitiiig 
practically all the species which Mr Chow describes 
hero The distribution of each species is given and 
under the heailuig “Usi*" are, m many cases, a 
number of interesting notes The book is clearly 
jirinted, but there is no index C V B M 


Chcnifstry 

Theoretische Onindlagen der organischen Chernie V’on 
Prof Wivlther Huckel Band 1 Zweite Aiiflagc 
Pj> XU (-476 (Leipzig Akodomisclie Verlags- 
gesellschaft m b H , 1934 ) 19 80 gold marks 

A LiTTLit more than three years ago the first edition 
of Prof W Huckel’s “Theoretical Outlines of Organic 
(’heiiHstry” was piiblushed (Nature, 129, 41 , 1932) 
and now we havo tho second edition of tho first 
volume of that work 

Tho present eilition keeps generally to tho origuial 
plan, but there have boon minor and justifiable 
rearrangements Prof Huckol’s critical survey of 
some modern work is Btimiilating, but staled so 
didivctically may, and does, moot with many 
criticisms The really disappomting feature of the 
present work is tho omission of roforonoes to advances 
in organic chemistry which have been made during 
tho lost three years j these advances have been 
described, if only—and necessarily—briefly m the 
excellent “Annual Reports of the Progress of 
rhomistry” published bj the Chemical Society, with 
a reasonably full bibliography Lioidontally, it is 
worth while recording that the cost of this new 
edition of Prof HuckeTs book is rather more than 
SIX tunes the cost of any one volume of the “Annual 
Reports” 

The appearance of finality which the written word 
IS apt to convoy is not m keepmg with the publication 
of now oflitions of such works at v ery short inttirvals. 
Provided that the first or original edition is well 
plaimed, and this is certauily true m the case of 
Prof HdokeTs book, it is suggested that such rapid 
republication is unnecessary and it is certainly to 
be deprecated C S O. 

tjonductometnc Analysis • Principles, Technique, 
Applications By Dr Hubert T. S. Bntton, 
(Monographs on Applied Chemistry, Vol 8 ) Pp. 
XI+178 (London. Chapman and Hall, Ltd., 
1934.) 12«. 6d. net. 

This book is a smaller and more specialised com- 
pamon to the author’s volume on “Hydrogen Ions”, 
published m the same senes. After two short mtro- 
duotory ohiqitel’s on the nature and sigmfioanoe of 
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electrical conductivity, apparatus and methods are 
deeoribed m chapters iii ami iv. The rest of the 
volume 18 devoted to various applications of oonduoto- 
metrio titration. 

Since the author maintains that “the conductivity 
of solutions can often supply useful information 
which cannot always bo easily obtamod by other 
moans”, it may bo anticipated that this clear and 
well-produced eicpositioii of the subject will liavo an 
extensive circulation If it bo maintained that the 
methods advocated are suitable only for “pure 
research”, it may bo recalled that exactly the same 
remarks were probably mode about p1I dotenniiia- 
tions some twenty years ago The determination of 
hydrogen ion concentration is, however, at least ns 
frorjuently carried out to-day in iniliistrial as in 
academic laboratories, and Dr Britton’s book should 
do much to brmg about a similar extension of use for 
conductometric luialysis ALB 

y 

(1) Inirodiictory Colloid Chemiatry Pp xiv-1-198 
15s 6d net fS) Laboratory Manual of CollouJ 
Chemutry Third edition, lowntten and reset 
Pp xvii 1-229 20s not By Prof. Harry N 

Holmes (Now Yoik John Wiley and Sons, 
Inc , London Chapman and Hall, Ltd , 1934 ) 
The author’s introductory text fulfils its claun to 
bp a “short, clear, yet moderately coinproheiisiv e 
statement of the fundamentals of colloid chemistry'” 
In fairly brief compass lie has discussed the prepara 
tion and fundamental properties of various colloul 
systems, coagulation, froths and films, emulsions, 
gels and jellies, soaps, proteins, soils and clays, 
adsorption and catalysis The value of the work is 
enhanced by a senes of well-selected references 
Tlio companion laboratory volume has now 
reached its third edition a fact which testihcs 
sufficiently well to its usefulness 

Laboratory manual and textbook are developed 
on closely jiarallel lines, and the manual is also 
enriohod by a large number of references to the 
ongmal literature 

The author has preserved his enthusiasms, and bis 
presentation of his subject shows an odnurable com¬ 
bination of freshness and conciseness. A F. 


Engineering 

Elements of Water Supply Engineering By Prof 
E L. Waterman. Pp. xv-h302 (New York • 
John Wiley and Sons, Ino. , London : Chapman 
and Hall, Ltd , 1934 ) 21s M net 
This work is stated by its author, who is professor 
of sanitary engmeermg in the State University of 
Iowa, to be a textbook for students beginnmg their 
study of water supply engmeermg , he disolauns 
that it 18 m any sense a treatise or a handbook. He 
has based it on lectures which ho himself delivers 
and it u designed to suit the particular need of his 
students. Viewed from this angle, the book fills a 
definite purpose m regard to which the author is 
naturally sole arbiter, and so, although the science 
of hydraulics is on essential elwnent of water supply 


engineerutg, the theoretical side of the subject, with 
its fundamental laws, is excludod from conaidoration, 
as being adequately treated elsewhere, and, in the 
case of the author's students, being taken in a con¬ 
current course 

Subject to these limitations, the volume forms a 
very useful intro<luctory survey of American practice 
m water supply In addition to tho jiiirely technical 
features (reservoirs, pipes, channels, intakes, jiuinps 
anil pumping plant), tho i ommuival, sanitary, 
chemical and financial aspects of the matter an- 
dealt with As the purview of the work is contineil 
to the North American continent, it contains certain 
things which present some degree of strangone.ss and 
novelty to Englisli engineisrs For oxairqjlo, the jn’i 
capiUi consumption of water in tho loailing cities of 
tho United States is startling when coinjiared with 
the standards of Great Britain One wonders wliut 
it can be used for and whether there is not cxi essiv o 
waste Whati'ver be tho cxjilanatioii, it is oortaiiily 
instructive to have the prnetice of other nationalities 
displayed for toinparison and study, and Englisli 
enguieoring students will find the book very heliifiil 
in this respect, os in others of a more geneial 
character. B C 

The Blue Book 1935 • the Directory atul Handbook of 
the Electrical and Allied Industries 53rd edition 
Pp xxviu-fl43(} (l.ondon Bonn Brothers, 
Ltd , 1935 ) 2bs not 

Thk fifty-third annual edition (1935) of the oli'ctrical 
trades directory and handbook will prove of value 
to everyone who wants to havo the latest information 
about the activities of the electrical engineering jiro- 
fos-sioii and industry In this edition more societies, 
associations and technical schools and colleges are 
included Many physical constants connooted with 
industry are given, and wo were interested in an 
mstructive page on telephone transmission units. 
The difference between tlie American standard line 
of cable and the English standard luio is dourly 
oxjilaineil and the decibel and neper are deflnixl 
Useful particulars are given about the Bureau of the 
International Communication Union The grid 
scheme of the Central Electricity Board was completed 
last your, and grid tariffs for the whole of fJreat 
Britain, excejit south Scotland and north-east 
England, are in operation In the manufacturing 
industry a fairly general and sustainevl improvement 
occurred during 1934 Tho output of electricity by 
supply undertakings increased 14 jier cent compared 
with the previous year The use of brotvdcastirig 
and telephony has also greatly increased 

Wireless for the Man-in Ihe-Moon Berhajts a Fairy 
Tale, Perhaps a Textbook, Perhaps Neither By 
Coiilombus and Decibel Pp 128 (London. 
George Nownes, Ltd . 1934 ) 2s M not. 

John Pbbey was wont to say that Euclid was fit 
reading only for tho very learned This work of 
‘Coulombus’ and ‘Decibel’ falls, not necessarily for 
the same reasons, into the same category If tho 
mon-in-the-moon is very learned he will take no 
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liftrm from tho reading, and may contrive a rare wan 
Bmilo, but he will learn little or nothing He will 
certainly wonder whether life is made notably easier 
by the simple device of calling an electron a duckling 
If, on the other hand, he is t)ie simple soul at or to 
whom the “wit and humour of the book” (guarantcwl 
by tho publishers) are diiis'ted, he mav be deluded 
into feeling that ho has “imoonsoiously acijiiirod a 
real insight into the basic princijiles ami practice of 
Wireless” 

Mathemaucs 

Differenhal und Inlf^ral Calrulua, Ity R f'ourant 

Translated bv K K Mi Shane Vol 1 Pp 

xiii + SOH (T^oiidon, Glasgow and Rombav 

Blaokie and Son, Ltd , 1934 ) 2(te net 

This volume is an Knglish edition of the aiithoi's 
origmal work in (Icrnian on the ealouluH which was 
briefly roviowisl in 1928 Although the title jiago 
announces it to be a translation, yet it m much more 
than this Dr M< Shane, in lo-operation with tin' 
author, has considcrahly modified the treivtiiient in 
order to ailajit the book to the needs of Knglish and 
American students Among the prim ipal diver¬ 
gencies from tho oiiginal text, this edition contains 
(i) a sketch of tho differentiation and integration of 
functions of si'veral variables, and (ii) a colhsdion 
of classifieil examples Although the profoi'c claims 
that a laige number of exercises has been added, 
jet, comparisl with English textbooks, this riuinbei 
IS somewhat small 

The < oursc' is intended foi those who wish to pursue 
the study of the calculus and its applications as 
beginners Afiich of the rigour di'mamhsl in establish¬ 
ing some of the more difficult fundamental theorems 
has therefore been taken out of the main disc ussion 
and giv’on later m ajijiendixes to the ihapteis In 
this w'ay, not only is the student enablcHl to pass 
rapidly to the jiractical ajiplications, but also the 
presentation of the subject has been greatly en¬ 
hanced, for too much rigour to a beginner is un 
doubtcsllj leiiellent 

The book IS thoroughly wc'll printed and the text 
IS of a claiitv which is not always jiossible in a purely 
literal translation K <i \V R 


Htyher Mathmuities Jot Kt^gimers and I’hysKiata 
By Prof Ivan S .Sokolnikoff and Dr Eli/jibcth S 
Sokohiikoff Pji xiii 1-482 (New York and 
Loudon McGraw-Hill Book Co , Inc , 1934 ) 
24* net 

The text of this volume is bascxl upon courses of 
lectures given annually to engmeering students m 
the University of Wisconsin The aim of tho authors 
18 to provide a textbcxik which may not only appeal 
to students of applicxl science, but may also servo as 
a stoppmg-stone to more advanced mathematical 
treatises A wholly rigorous and purely formal pre- 
s^tation has therefori' not been attempted, smee, 
as the authors wisely point out, such a course of 
detailed analysis would tend to bewilder many 


practical students and thus stifle their interest in 
mathematics 

The c»ilculus, beginning with elliptic mtegrals and 
leading on to those ordinary and partial differential 
ecpiations most frequently met with, is thoughtfully 
developed This is followcxl by some very practical 
chapters on vector analysis, probability and empirical 
formulae, whilst tho final chapter uicoqiorates an 
interesting hx-ture on confonnal representation by 
Dr Warren Weaver Examples are provided at the 
end of eai'h chapter, anti these are to be regarded as 
an integral jiart of tho text, since they cmbotly 
exttmsions and further tlovelopincnts of the subject 
niatbir, 

A Shorter Trigoiwirudry By W G Borchardt aiul 
the Rev A D Perrott Pp viii-|-238-(-xxxii f 
XXXI (London G Boll and Sons, Ltd , 1934 ) 
4s , without Tables. 3* 6</ 

As the title suggests, all the trigonometry foi the 
several school certifitiitc examinations is heie ton- 
taiiK'd in a single volume The authors have dividisl 
the text into two parts the first is introdiietorv 
and therefore mainly nuniHiiial, the second deals 
with the more formal tngonoini try The whole 
treatment is thoroughly sound, and every chapter 
lontaiiiri a large number of exercises which aie wr‘11 
designed to stimulate tho jiiipil’s interest and are 
not too difficult 

Objection might be taken to the statements on 
)> 86, where confusion is likely to arise' in identifying 
cosA and sinA, jirt'Viously defuuxl as ratios, with the 
lenythfi of OM and PM lespcctively In spite of this 
small dcfei't, however, tho book may be lonhflently 
recoinmendixl, for the authors have earned out their 
purjxise excellently F G W B 

Miscellany 

Three Phthsophera (Lavoiaier, PriestUy and Caven- 
diah) By W R. Aykroyd Pp, xi-1-227 f 8 plates 
(London William lleinomann (Medical Books), 
Lbl . 1935 ) 10* M net 

This is a rather charmingly written study not too 
deep, not heavy, not loldly ordereil, and humane 
With the central hguro Isivoisier are jiort.raj'ed (with 
sound art in passing Ui and fro between the char¬ 
acters) Priestley anil Cavendish, as complements and 
foils Cavendish, by birth noble, by inheritance 
wealthy, by genius a metrioal hermit , and Priestley, 
tho very opfsisite in each point, in whom an intoler¬ 
able fluency in doctrine was joined with tho happiest 
success in qualitative experimenting these two men 
are quite indispensable to science, yet both humanly 
and sciontifioally they stand at antipodes That 
third indispensable, Lavoisier, was of|iiipped with a 
supremely lucid and systematising brain, and ho 
ooramanileil much of Cavendish’s type of metrical 
skill, coupled (for scientific purjiosos) with Priestley’s 
missionary instinct minua its nafvoty Hence, though 
he lacked their peculiar gifts for discovery per «e, he 
was able with this triple oombmation of abilities to 
rise to a summit higher than either of theirs. 
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Mr Aykroyd does not hide Lavoisier’s “grabbiness” 
(as he calls it) m adiling to his considerable wealth, 
and in the famihar points of scientific priority But 
he shows well that T^voisier toiled greatly for the 
maU'rial civilising of a dirty and misgoverned 
nation , and that this public service came to take 
far more of his energy and time than did his scientific 
rosoarchos Noverthi'less in the end it failed, as thev 
did, to save him in '94 from the inevitable fate of the 
ci-dovarit tax-farmers The latter >ears of Lavoisier’s 
life are aspecially well told, and the mounting crises 
of the time , and the author’s pleasant humour 
enlivens his sketch of Arrtie Lavoisier’s essaj in 
second marriage with Count Ruinford 

It IS not to this work that chemists and physio 
legists would turn for authoritative history of then 
sciences, for (hat is scarcely the author’s intention j 
but it will appeal to them, and no less to lay renders, 
because it shows well the diversity of the human 
agents through whom scientilic discovery grows 
IttviNE Masson 

Hutchinson's Teihrucal and SetenitfK Enrtjtlojioedia 
Terms, Processes, Data, in Pure mid -ipplicd 
A'cience, Construction and Enyineertnf/, the Principal 
Manufacturing Industries, the Skilhd Trades with 
a Woriing Bibliography Kditisl bv (’ F 'I’vveiiev 
anil 1 P Shirshov In 3 vols \ ol I A to 
Direr hon-Finding Pp viii-ftl72 (Lonilon 
Hutchinson and Co (Publishers), Ltd , nd ) 2a> 
A DYSPKPTK’ rev lewer once grudgingly < oncliiilisl his 
notice of a book with the words, “Wo have not 
detectixl any errors, but no doubt there aio some’’ 
In a work of the coinjirehensiv e range of this “En- 
cyclopfeHia”, it is almost mevitahle that there shoulit 
Ijo sms of omission or of commission, but our altitude 
towards siu li an enterjinst' is one of admiration for 
what has been so well done lafher than of hiiding 
faults in it The work is, however, not so much an 
oncji lopiedia as an encyi lopa'die dietionaiy Though 
a fair number of the articles may rightly bo dosenbtsl 
as encyclopsBdif m character, most of the entries are 
of the nature of dehnitions or explanotory paragraphs 
relatmg to wonls and tenns which make up the 
vocabulary of science anil technology 

Tlie editors, with the aosistance of about eighty 
pruicqja! contributors, have been sucoesslul in their 
treatment of a ver> wide field, and fow points 
appropriate to the survey iiave escapoii noticv, even 
if they have only recently emerged Tims, we find 
definitions or explanations of such subjects as bcl 
and decibel, ascorbic acid and carotene as vitamins, 
Cepheid variables, and cosmic radiation We miss 
cytology , and though chromosphere is included we 
do not find chromosome, also deuterium and 
diplogen occur but not diploii, and dingo but not 
dmossur. These, however, are but minor points, and 
we have no hesitation in saying that the eilitors and 
the publishers deserve the thanks of all who are 
engaged m scientific or industrial occupations for 
this handy and helpful work of ready reference Wo 
trust the two further volumes will maintain the same 
high standard. 


Scrambles in Japan and Formosa By the Rev W H 
Murray Walton I’p .304-t-26 plates (London 
Edward Arnold and Co , 1934 ) ISs net 
Books on Formosa are relatively few, and this one 
treats of the little known mountainous part of that 
island, much of which is still only nomiimllv' under 
.Japanese control The hill tribes weie lelt iiloni by 
the Cliiiiosc, but are gradually being subihiod by tbe 
Japanese There is a brief sketch of (be habits of 
these ‘liearl liunteis’, and a great deal about the 
nigged fsiaks of the island, inehiilmg Niilaka, which 
rises to well oyer twelve Ihousaml feet After the 
a-sient of these and othei loftv jieaks, Mr Walton 
reliirnisl to Japan and ilimborl in the Japanese Alps 
There is an interesting ebapter alxait the island of 
Yakiishima anil its forests anil pisijile It is, however. 
Ill respect of the attention it gives to Formosa that 
this book has its ihiet value There are usi-fiil maps 
amt many photogiaphs 

Alpine Pilgritnage By' Dr Julius Kugy Tnuislated 
by H K (} Tynilale Pp xxii-h374 + 20 plates 
(London John Murray, 1934) 12ii net 
In tins volume a well known moiintameer siimmarisi'h 
(he woik of forty five y'ears, mainlv in the Carnic 
and Julian Alps It is a hook that should delight 
not only clirnhers hut also all who care for mountain 
seenery and alpine pastures, for Di Kugy wntiss with 
0 <iual eharin of the hills, the floweis and the animal 
life. The tislmuiue of (limbing interests him little 
and ho claims to have written neither a olimbei's 
guide nor a book of sjioit Achievements, though 
he could claim inanv, do not impress him To him 
the charm of mountaineering lies in the solitude and 
beauty, and he abhors tlio dedication of Alpine 
heights to riH'oid breakers, and tourists with jiro- 
V iHionod huts and inns and mountain lailways 
There aie many tine jihotographs and a useful ina]i 
The book should delight all mountaineers 


Philosophy and Psychology 

The Family its Sociology ami tmcial Psychialrg 
By Prof J K Folsom (Wiley Social Seieiicc 
Senes) Pp x 111 1 604 (Now York .lohn Wiley' 
luul Sous, Inc , I/indon t'hapinan and Hall, 
Lbl . 1934 ) 25» net 

The development of miHleni society m the poat-War 
jM-riod hoe Ish'Ii denouneixl as thoroughly immoral 
and degenerate , it has been justified as an e\ivansion 
of the opportunity for self expression Dr Folsom 
stvidies the function of the family as an integral jiart 
of society and, without expressing an ethical judg¬ 
ment, diagnoses the changes in the circumstances and 
conditions affectuig it as part of this development, 
aocoMing as they conduce to or hinder the proj-ier 
performance of its function m a healthy community' 
Conduct which in the ethical judgment would be 
regarded as immoral, that is, not in accordanco with 
the conventions of modem civilised society, is 
classified as a maladjustment 
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Dr. Folsom has hero mado a very thorough study 
of his subject The family is exammed first as a 
means of satisfaction for certain human needs , it is 
then surveyed as a workmg system, and the differences 
in the family of the savage and the civilised man are 
contrasted with the view of showing what the function 
of the family may be m differing circumstimces The 
changes which are taking place m romantic love, 
courtship, sexual relations, married life, divorce, 
irregular unions, the relations of parents and children 
and so forth, are then surveyed in the light of the 
data which have been collectod both m Europe and 
in the United States Much of this material is familiar 
in a general way, oven to those who have not mode a 
special study of the subject , but it is here sot forth 
m convenient form and discussud quite impartially 
by tho author A oonsidorablo part of the book is 
devoted to a practical application of the conclusions 
whidi the author has reached, with tho view of 
alleviating or remedymg certam of tho maladjust¬ 
ments which exponeiieo shows now enter into the 
social problem. 

ib’cieace and Mwitam J5> Ur W P D Wightman 
(History of Science Library ) Pp. 416 (Lon 
don Ooorge Allen and Unwin, Ltd., 1934 ) 15« 

net. 

Dr Wiohtman makes a rapid survey of philosopliical 
speculations concerning the character of tho universe 
as a whole from Thales to Whitehead and of their 
interaction with physical theory Biological tliwry 
too he takes m his stndo It is a little breathless and 
too much of it merely summarising other jieople’s 
summaries , but he is always clear anil obviously 
has the capacity to seize on the essentials. His 
comments, where ha allows hunsolf any, are pertinent 
and pointedly expressed Where he is dealing with 
thinkers he understands thorouglily, as 8pmoza, he 
18 an excellent exponent and critic. 

At the end, however, it is difficult to suppress 
certam doubts We may take monism m a loose 
sense as meanmg no more than that there is a 
wholeness of thmgs withm which events happen 
with some recognisable order, or m other words that 
though we may expect some surprises wo are not 
always bemg surprised. In this sense, monism has 
always been the pnnciple inspinng scientific investi¬ 
gation and speculation But if this were all, there 
would be no need to write a book about it Monism 
evidently moans more than this for Dr. Wightman, 
as it has for everybody, and it is doubtful whether 
any strict kmd of monism is compatible with em¬ 
pirical science If the universe is really in any way 
compact and homogeneous, then we cannot know 
anything truly about any part until we know about 
the whole, eind if we know anythmg at edl, m prmciple 
at least, we know everything. Consequently scientific 
procedure, which consists m findmg out about tho 
parts without troubling about the whole, is fallacious 
and unnecessary, as Hegel and some of his followers 
appear to have thought Perhaps Dr. Wightman will 
next consider whether some kind of dualism or 
pluralism is not an essential postulate of science. 


Phtlosophioal Studies. By the late Dr. J MoT. Ellis 
MoTaggart Edited, with an Introduction, by Dr 
S. V. Keeling. Pp 292. (London: Edwanl 
Arnold and Co , 1934 ) 12«. 6d. net. 

Thk day has gone when a book of philosophical 
studies, even though its author was distinguished 
only us a metaphysician, is to bo regarded as 
necessarily outside the provmco of a scientiho 
journal Tho frontiers between science and meta¬ 
physics arc no longer so rigidly drawn as they 
wore a generation ago Science may shade off into 
metaphysics, and metaphysics may bo informed 
with the scientific spirit McTaggart, for example, 
insisted tliat there is only one way of gottmg at the 
truth, and that is by proving it Ho would have 
nothing to say to tho doctrine that a thmg must be 
true because we want it to bo, except that such 
doctrme is “false and rather cowardly”. There 
spoke the man of soionoe, though not of physical or 
biological science Again, he was lucid and definite 
m his broad demarcation between the aims of meta- 
physic and of science The former is concemod with 
the ultimate nature of reality , tho latter is also 
concerned with reality, but not with its ultunato 
nature—a definition which is somethmg to go on 
with, but ]>erhajiB not to bo mamtainod to tho 
end 

Tile papers collocttxl m this volume, under the 
extremely able editorship of Dr Keeling, give an 
interestmg summary of MoTaggart’s philosophical 
method and conclusions, and would serve as a 
good mtroduotion to the study of his chief published 
works. We quite agree with the editor tliat the 
paper entitle<l “An Introduction to the Study of 
Philosophy” 18 an outstanding example of philoso¬ 
phical summarising It is well worth the careful 
attention of all who are mtorestod m the borderland 
between science and philosophy, as well as of those 
whoso mam interest is m philosophy 

Miist Philoaophert Disagree ? and other Essays in 
Papular Philosophy. By Prof F. C. S Schiller 
Pp XI-f-.359 (London Macmillan and Co , LUl , 
1934 ) 12« 6d net 

Thk essays m this collection, like all Dr. Schiller’s 
work, are amusing and provocative, and sometimes 
more than this. The three essays on William James 
and his work, oonung from a fervent admirer, are 
interesting and valuable Many who do not agree 
with James's philosophy would yet agree with Dr. 
Sohiller that he is one of the creative thinkers of 
modern tunes. Perhaps the most mterestmg part of 
the book are the four connected essays called “A 
Philosophical Survey” ; the last of which is on 
“Man’s Future on the Earth”. The author makes 
tho useful pomt that at any moment there are some 
factors makmg for improvement and others for 
deterioration ; so that a survey of present conditions, 
with the future unknown, provides equally good 
arguments for optimists and pessimists. There has 
been progress, but not always, or m straight Imes, 
and it IS always precarious. 
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Your Mind and Mine an Account of Psychology for 
the Inquiring Layman and the Prospective Student 
By Dr. Raymond B Cattoll Pp 314 (London, 
Bombay and Sydney Qoorgo G Harrap and Co , 
Ltd , 1934 ) 7s. M net 

Db. Raymond Cattell, who la psychologiat to the 
Leicester City Kducation Committee, provides us in 
“Your Muid and Mme” with a very Bonaihle account 
of psychological problems of to day. The book is 
charmingly written, easy to road, and will appeal to 
those who have to read without being in possession 
of t6ohnio.al knowledge Tlie epoch making work of 
Spearman and Burt receives full consideration 
We doubt the wisdom of illustrating stigmata of 
degeneration, having stated m the text that they are 
practiceilly as common in the general population as 
among criminals A little knowledge is indeed a 
dangerous thing, and the public are very quick to 
air their little knowledge on so many occasions 

Physics 

Newton and the Origin of Colours a Study of one of 
the Earliest Examples of Scienlijio Method By 
Michael Roberts and E R I'homos (Classics of 
Sciantifio Method ) Pp via +133 + 8 plates (Dm- 
don • G Bell and Sons, Ltd , 1934 ) 34 6d. net 
It is something of a reproach to physical science 
that very little has heretofore boon accomplished in 
the matter of historical teaching Chemistry, to its 
groat benefit, has adopted another oourso, and 
systematic lectures on the history of the science have 
been a oommonploce for generations More than 
ever to-day, when the foundations of physics ore 
being laid anew, is it necessary to approach our 
Science historically, and thus to realise somotlimg of 
what the builders of the older structure thought of 
Its permanence and its value To attempt a valuation 
of some one portion of the whole fascinating story in 
anythmg like a compact volume is perhaps even 
more dilfioult than to tell the full tale. A full and 
accurate survey of the documents involved may 
leave one without a picture, and it is above all 
essential that the chapters should bo set ogamst 
the background of their tunes, and that those little 
details—ce superflu, si nA^rssatre—should be sketched 
m, which make all the difference between the vivid 
and the dull outlook 

The authors of “Newton and theOngm of Colours” 
must be held to have succeeded in this by no means 
easy task. They liave told us somethmg of Newton, 
of hiB predecessors and contemporaries—of Robert 
Hooke “of middling stature something crooked, pale 
faced, and his face but little below, but hts hecul is 
iardge , his eie full and popping, but not quick , a 
grey eie”. They have given us an outlme of the 
itate of optios in 1660, of Nowton's contributions to 
optical science, of the oOntroversies with Hooke and 
with Linus, and of the developments of optios since 
Newton. They have accomplished this feat in a 
well-written octavo of some one hundred and thirty 
pages. The volume is a notable contribution to an 
excellent aeries. A. F 


Ions, Electrons and Ionizing Radiations By Prof 
J, A Crowther Sixth edition Pp xi + 340 + 4 
plates (London Edward Arnold and Co , 1034 ) 
12« 6d. net 

This is a sixth edition of the well know n textbook 
so familiar to imivorsity students of physics, and m 
tho preface the author oxiilams the reasons for the 
new edition and the manner in wbicli if differs from 
its predecessor 

Tho limitations set on tho subject innttoi aio 
generally iiidioated m tho title, but as Prof Crow tber 
pomts out, tho very rapid advances witbui tho last 
few years have nocessitated much rowmtiiig and also 
considerable change in the balance between the older 
and the newer knowledge Tlie roiwler familiar with 
an older edition will at once recogmso such mam 
sections as those on tho charge on an ion, jihoto- 
eloctncity, X rays, anil so on He will also be jiloaseil 
to note now sections on neutrons, positrons, cosmic 
radiation, artificial disintegration and structure of 
the nucleus 

Those sections are of course written in the autlior's 
usual lucid stylo, and the selection of subject motter 
18 admirably suited to his chosen scope and objwt, 
namely, tho introduction of students grounded m 
physics to tlie more recent developments 

III consonance with this aun, there has been no 
attempt to give more than guiicrul references at the 
end of each chapter —a wise provision which makes 
It easier for tho student to follow up solectod topics. 
The book cannot be said to be overloaded with 
theory—the subjects lieing treated, on the whole, m 
that broad manner likely to bo acceptable to science 
students generally 

Certainly the student who works throiigli Prof 
Crowthor’s excellent book will attain to a sound 
general knowledge of the experimental bases of 
modern physics 

The Phystcul Basis of Things By Prof John A 
Eldrulge (International Series in Physics ) Pp 
XIV 4-407 (New York and London McGraw 
Hill Book Co , Ino , 1934 ) 22« M not 
Thb author has given, m an interesting style, a vivid 
account of tho physics of to day As he says, tho 
book 18 not primarily intendeii for the specialist m 
physics but rather to give tho studoiit an appreciation 
of modern physics Tho atom takes, of course, the 
mam position, and relativity a subsidiary one After 
opeiung with relativity, a large section on the 
kinetic theory of matter follows This is particularly 
good in showmg how tho statistical method runs 
through the whole subjoet. The quantum theory 
and its pro-spectrum applications follow The 
spuutrum IS described in more detail than any other 
phenomenon This is perhaps justified, but the reader 
will find that the style of mterestmg narrative has at 
this stage beoome lost m a catalogue of spectrum 
senes, energy levels and electron spin, to be regained, 
however, when nuclear physios is reached Hero the 
transformation of atoms is described, along with the 
discoveries of the deutron, neutron and positron In 
view of the importance of these discoveries, they' 
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might have been deacriVied at greater length The 
now mechanics is not treated with the game wealth 
of detail aa the earlier subjects Thig is reasonable, 
as the book is m no sense a inathomatieal treatise 
The table of relationships between the atomic and 
the cos units is useful, and the student can exercise 
himself and at the same time revise his knowhslge 
by working through the set of some ITiO questions 
at the end of the hook 

Eleinentiiry Dywimxrj) for Sttulenis of .S'l iciice and 
Engineering Hy Dr R V dray Pp xi + 2ll 
(London Macmillan and t’o , Ltd , 1934 ) 5s 
This little volume has been siss-ially writton foi 
stuileiits beginning a university course in engineering 
or appliisl science It amis, therefore, at giving a 
useful introductien to the pnncqiles of npplitsl 
djmimics The subject muttei is divided into two 
mam sections oni' dealing with the particle, and 
the other with rigid IkkIios The latter ends with a 
v’ery valuable chapter on gyroscojies The whole 
course is not oiil> well arranged, but also abounds 
in practical ap|)lications, which aro clearlj explameil 
and quite inti*resting 

The mathematical side has only been dealt with 
so fur as is ncccssarj in the discussion of the jirmciples 
underlying applied science The author points out 
that no call ulus has been used as few students have 
jireviously studied it The book is well supplied with 
suitable cxeri isi>s of a prattii ul nature', and these are 
chiefly arithmetical Although the matheiiiutii al 
treatment is slender -and not without some very 
faulty statements —the toiirso is quite a good one 
and admimhly suited to the needs of the students foi 
whom it was written 

TAc Kinetii The-on/ of Oasis being a Te^l aiul 
Reference Rook whose Purpose w to Coinbine the 
Classical Deductions with Recent ErpernnenUil 
Advances in a Convenient Form for Student and 
Investigator By Prof I^imard B Locb Second 
ishtiori Pp XX+ 687 (New York John Wdey 
and Sons, Iiie , I^ondon Chapman and Hall, 
Ltd , 1934 ) 36« ni't 

Students of tho generation winch fareil dryly on 
such treatisi's as Watson’s would scarcolv' recognise 
their subjeet m the new edition of Prof Loob’s 
treatise The classical dev elojimonts aro all there for 
the nourishment of tlie student of the elements, but 
duo regard has biien taken of the astonishing changes 
wliioli we assoeiato with tho name of quantum 
mechanies At least a third of the original text has 
been rewritten, and the sections which deal with 
spocific heats, with equations of state, with dieleotnc 
constants and with magnetism, have suffered radical 
changes 

The book needs no desi nption or recommendation 
to students of kuietio theory, and it is siifflcient to 
say that, m its revised fonn, it amply fulfils its claim 
to bo a “Text and Reference Book whose Purpose 
is'to Combme the Classical Deductions with Recent 
Expenmontal Advances m a Conveijiept Form for 
Student and Investigator” A. F 


Lumineszenz-Analyse tmJiUrierten UUravioletten Ltchf 
ein Htlfsbuch beim Arbeiten mil den Analysen- 
Dampen Von Prof Dr P W Danckwortt Dritte, 
crwoiterte Auflage, rriit ouvem Beitrag von Dr J 
Eisenbiaiiil uber “Quantitative Messungen” Pp 
viu+190fl6 plates (Leijizig Akademisohe 
Verlagsgesellseliiift m b H , 1934 ) 8 50 gold 

marks 

The first iwlition of Prof Danckwortt’s book appoartnl 
in 1928, and tho third is mainly distinguisheil from 
its predecessor by the addition of an entirely now 
section on tho quantitative measurement of fluorescent 
radiation emittcxl by bodies when exposed to ultra¬ 
violet light, contributed by Dr J Eisenbraml, and 
a further list of references to original work The 
apparatus and technique for ipialitativo observations, 
pliotograiihy, microscopy and [ihotomicrographv arc 
fully descrihixl The excellent set of plates mcludisl 
in the hook boars witness to the wide range of useful¬ 
ness of ultra-v'iolet light examinations, and the 
thousand or so references to original papers eniphasiso 
the iieixi of a guide such as this book provides 


Technology 

Photo Engraving Bv A J Bull Pp mu + !(»()+15 
plates ([.ondon F.dward Atuold and Co , 1934 ) 
9v net 

This is an excellent little book It has been written 
with the object of providing a concise but accurate 
account of tho various metliods of photo-engraving 
It IS intended for stuilents , for those who are in 
the printing traile and may be familiar with one 
branch it will seive to provide a general survey of 
their craft, and for a wider class of students it will 
teach tho outlines of the various methods so that 
their own work may be more fruitful The latter 
group Will incluile advertisers, eoinmereial artists 
and others who must use photo-engraving as a means 
to their paitieular ends The authoi’s experience, 
both as a ti'aeher and a research worker, has enablixl 
him to make the hook a moilel of clarity To the 
general reader, not tho least intorestmg part is the 
historical outline of the ajiplication of photograjihv 
to printing 

The Kingdom of the Camera By T Thorne Baker. 

Pp xvii + 209 + 64 plates (London G Boll and 

Sons, Ltd., 1934 ) 7s. 6,1 net 
The applications of photography to general science 
and mdustry have now become so numorous that 
few people, oven among those who use photography 
in their daily work, have any idea of the vast variety 
of its possibilities For many years Mr. Thorne 
Baker has been associated with photographic m 
ventors and their work , moreover, he can write a 
good story about things he has met with m his wide 
experience. In this exuberauit book he gives a short 
survey of most of the outstanding applications of 
photography. Profusely dliistrated with good half¬ 
tone plates, it provides a very mterestmg, though 
neoeesarily very brief, acooimt of the subject. 
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Forthcoming Books of Science 


Agnculture, Forestry and HorUculture 
DoubUday, Doran and (Jo, /nc.—Herbs and the Earth, 
H. Boston , Color and Succession of Bloom in the Flower 
Border, H. S Ortloff and H B llaymore 
Englwh Untversttieg Preat —Tho New Garden, B Slidell 
aeorge O. Harrap and Co, Lid —EnirUah Earth, 
ilarjone H. Tdtman 

MaemtUan and Co , Lid —Tropical Plantmg and 
Gardening, H K Macmillan , Garden Flowers m Color, 
O. A. Stevens 

Putnam and Co , Ltd —Hardy Bulbs, I.ieut.-Col C 11 
Grey , The Cool Greenhouse, Noel Sutton. 

Anthropology and Archeology 
A and O. Black, Ltd—The Progress of Early Man, 
Stuart Pio^tt 

Lovai l^kaon and Thompson, —Tell-el-Atnama, 

J Pendlebury j The Indus Civilmation, Dr E Maekay . 
Annont Rome, Prof Guido Calza 

Faber and Faber, Ltd —African Dances, G Qorer. 
The Development of Sumerian Art, Dr C L Woolley . 
Healmg Ritual, PhyUis Kemp , The Cassubian Civiliia 
tion. Dr F Lorontz, Dr A Fischer and Dr T Lohr 
Splawinski 

Hodder and Stoughton, Ltd - -The Conquest of Cannibal 
Tamia, A K Langridge 

John Lane, The DodUy Head, Ltd —The Blatk Races, 
J H Dnberg. 

Macmdlan and Co , Ltd —The Palace of Mmos, vol 4. 
Sir Arthur Evans , Tho Idea of Salvation ui the World’s 
Religions, Dr J W Parker 

Methuen and Go , Ltd —The Primordial Ocean, W J 
Perry, Ancient Ireland, Prof R. A 8 Mawdister, 
Stonehenge and its Date, R H Cunnmgton 
Oxford Unxoernly Presa —Roman Mines m Europe, 
Oliver Davies; Komanoeque Architecture m Weedem 
Europe, A W CUphom , Byzantme Art, D Talbot Rice , 
The Tressd Iron-Age Megalithic Monument, Miss V C C 
CoUum , Tomb Development, G. A Reisner, Tibetan 
r<va and Secret Doctrmos, W. Y Evans-Went* , Applied 
^t^pology# G Gordon Brown and A McD Bruoe 

Kegan Paul and Co , Lid.—Early Buddhist Scriptures, 
Dr. E. J. Thomas, Yogio and Vedio Culture, Dr R. 
Mulba^a ; Men and Go^ in Mongolia, H. Haslund 
StarUey Paul and Co , Ltd —In Quest of Sheba’s Muios, 
F E Haytor, Cannibal Cousins, Capt. J H. Craige 

Biology 

aeorge AUen and Unwin, Lid—The Principles of 
GoMtics, C. H. Waddington; How Animals Develop, 
C H Waddmgton 

D. Appleion-CerUury Co , Inc —Wild Birds at Homo. 
F. H. Hemok; A Guide to Bird Songs, A. A Saunders 
Edward Arnold and Go.—The Hake, C F. Hickling, 
The Araohmda, T. H Savoiy. 

Cambridge Dniveraity Prett .—Heredity and the Ascent 
M Man, C C. Hunt, Brituh Stem* and Leaf*Funffi 
[Coelomyoetes), W. B. Grove. 

J arid A. Churchill .—An Introduction to Zoology, 
F. G. Sorel Whitfield and A H Wood , A Textbook of 
mant Physiology, Meirion Thomas : Human Physiology, 
x)r. F. R WintoB and Dr L E. Bayliss 

Victor OoUanex, Ltd —The World of Nature, H C 
Knapp-Fishor. 

d^oAn Lone, The BodUy Head, Z4d—Half Milo Down, 
Dr William Beebe. 

R. K. Lewie and Co , Lid .—Unfit Houses, H. G. Clinch 
and R, G. Bonnington. 

Longmane, Green and Co, Ltd —Adventures with 
Anim als and Men, Cherry Kearton. 

T —^fany for Medical Students, 

TOiij 1 Inttoduotoiy Biology, E Stenhouso, 

WM Plowers of the Great Dondnlons of the British 
•fia^ms. Lady Rookley. 


Oxford Unwernty Free *—The Growth ot the Surface 
Area of the Human Body, Edith Boyd, Tho Algae and 
their Life Relations, Josephine E Tilden , Familiar Birds 
of tho Pacific South-west, Florence F. V. Dickey. 

.S'»r laaao Pitman and Sana, Lid —A Short Course m 
Biology, W B Little, Some Aspects of Child Hygiene, 
Dr Mary G Cardwell 

Beltgtoua Tract Society —Our Heritage of Wild Flowers, 
Hilda M Coley , Birds of the Homestead, R. Hallett 
Ocorge RouUedgc and Sons, Ltd —Fishes and their Ways 
of Life, Prof. Louis Roule , The School of Biology, Curt 
Thesing, A Really Healthy Nation, Dr Drummond Shiels 
Univeraity of Ijondon Preaa, Ltd -Biological Drawmgs 
(2) Plant Studies, C von Wyss 

Univaraitv Tutorial Preaa, Ltd —^Textbook of Biology, 
Dr F R Spratt and A V Sprat t 
Frederick Wame and Co , Ltd —^The Spiders and Allied 
Orders of the British Isles, X. H Savory 

WiUtoms an/i Norgate, Ltd —Succulent Plants, H 
■Inuobseii, translated by Vera Higgins , Epidemics and 
Crowd Diseases, Prof Major Greenwood , Nature’s Way 
of Birth C-ontroI, Dr V C Pederson 

Chemistry 

Edivard Arnold and Co .—^The Chemistry of Cement and 
Concrete, F M Lsvi and C H Dosch 

Eyre arul Spotttewoode, Ltd —The New Modem Gas¬ 
works Practice, vol. 2, Alwyne Meade , Dictionary of 
Urgamu Compounds, vol 2, edited by Prof I M Heilbron 
Charlea Qnffin and Co,, Ltd —A Text-Book of Physical 
Chemistry, vol 2, Dr J Newton Fnend 

Jyongmana, Green and Co , Ltd —Ongin and Develop¬ 
ment of Applied Chemistry, Prof J. R Partington, 
Thorpe’s Dictionary of Appbed Chemistry Supplement. 
vol 2. N-Z, Prof J F Thorpe and Prof M A Whitcley . 
A Comprehensive Treatise on Inorgamo and Theoretical 
Chemutry, vol 14, Prof J W Mellor , Optical Rotatory 
Power, Prof, T M Lowry 

MaemMan aid Co, Ltd —Physical Principles and 
Applications of Magnetochenustry, P^f H S Bhatnagar 
and Dr K N Mathur 

Oxford UnivereUy Preaa —Organic Solvents, A Weiss 
berger and Eno Proskauor, Tho Chemistry of tho Ali¬ 
phatic Free Radicals, F O Rko 
N ir laaac Pitman and Sons, Ltd —Shellac, E J Parry 

Engmeering 

Chapman and Hail, Ltd —Elootncal Water Heating, 
D J. Bolton, P. C Honey and N 8 Richardson , Photo- 
Eleotno and Selenium Cells, T. J Fielding, The Low 
Voltage Cathode Ray Tube and its Application, G Parr , 
Modem Surveying for Civil Engineers, H, F Birchsl , 
-A Symposium on lUuimnation, C J Webber Orieveson 
DoubUday, Doran and Co, Inc —Our Wmgs Grow 
Foster, Grover Loening 

Kngliah Univcraitiea Preaa —Aorodynamics, Dr. N 
A V. Pieroy, Tho TrausmiBsion and Distribution of 
Eleotnoal Energy, Prof. H Cotton ; The Eleotrifioation 
of Agriculture and Rural Industries, K W Gelding, 
Tho Rortification of Alternating Current, H Rissik , The 
Utilisation of Eleotncal Energy, E Opensliaw Taylor 
Charlea Oriffln aid Co , Ltd —^The Operation of Motor- 
ship Auxiliary Moohmery, vol 2, J Lamb , Concrete 
Kngmeering, vol 2, J Singleton-Green 

Sir Isaac Pitman and Sana, Ltd —Aviation Enoyolo- 
psMlia: Problems of Radio Engineering, ETA Rap- 
son , Modem Radio Commu^oation, vol 2, J. H 
Reyner , Definitions and FormuUe for Students—Radio, 
Dr A. T. Starr, Telephotography, C F Lars-Davies, 
fourth edition by H A Carter. 

George Routledge and Sana, Ltd .—The Power Behind 
tho Microphone, P P. Eokersiey. 

Teohnied Preaa, Ltd .—Ehigmeermg Geology, Dr. C S. 
Fox J Electnool Horology, H R Longman , Elemonto 
of Practical Flying, P W F. Mills 
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Geography and Geology 

D AppUUm-Century Co , Inc —The Geographic Pattern 
of Mankind, J E Pomfret 

Edward Arnold and Co —Round Mystery Mountain a 
Ski Adventure, Sir Norman Wateon 

Ernest Bonn, Ltd —^New Zealand, Dr W. P Morell 
Cambridge Univernty Preee —The World in Outline. 
Jonathan Cape, Ltd —North-West by North, Dora 
Birtlos , Afghan Journey, Ben Jamea 

Faber and Faber, Lul —Young Mon in the Arctic, A R. 
Olen 

Hodder and Etoughton, Ltd —Libyan Sands, R A 
Bagnold , Such is the Antarctu, Lars Christensen 

Jarrolde, Ltd —The Two Roads of Papua, Evelyn 
Oheesman j The Pageant of Cuba, Hudson Strode. 

Macmillan and Co , Ltd —Highway's and Byways of 
the West Highlands, Seton Gordon 

Methuen and Co , Ltd —Speak to the Earth, Vivienne 
de Wattevillo , The Magic Gate of the Sahara, Angelo 
Piccioli, The Glories of Hindustan, Dr A Nawrsth, 
A Historical Geography of Europe, Gordon East 

Thomae Murby and Co , LUi —The Dorset Coast a 
tinological Guido, Q M Davies , Tertiary Faunas, vol 1, 
Prof A Morley Davit« 

John Murray Forest Life in India. Hon Janies 
Best, Canoe Errant, Major R Raven Hart 

Stanley Paul and Co , Ltd —Canada To-day and To¬ 
morrow, B Fuller, Far East, Madoleino C Munday 
George Philip and Sana, Ltd —Philip’s fkmlenary 
Mercantile Marino Atlas of the World , The Changing 
Sea Level, Prof Henri Haulig, Europe—A Pictorial 
Geography, Dr E M Saunders. Human Geography of 
the Pooiflo Lands, J Fairgrieve and E Young, Life 
Overseas, “Newfoundland", E Young and S C uilmour. 

Putnam and Co , Ltd —^Tlie Traveller’s Russia, 15 
Holmes, 

Seeley, Service and Co , Ltd —Recollections of a Geo¬ 
grapher, E A Reeves 

University of London Preei, Ltd ,—Senior Practical 
Geography, E J Orford. R^ons of the World in 
Pictures (1) Northern Africa, G J Cons, A Systematic 
Regional Geography (1) The British Isles, Prof. J. F 
Unstead 


Mathematics and Physical Saences 
Edward Arnold and Co —The Discovery'of Spociflo and 
Latent Heats, D McKio and N H de V Heathcote 
O Bell and Sons, Ltd —Hydromechames, A. 8 Ramsey 
Blackte and Son, Ltd —Atomic Physics, Dr. Max Bom , 
Differential and Integral Calculus, vol 2, R Courant 
Cambridge Univernty Press —The Theory of Atomic 
Spectra, E U. Condon and G. H. Shortley, CambndTO 
School Certificate Mathematics Algebra, port 2, H J. 
Lorcombe and J K Fletcher 

Chapman and Hall, Ltd—Electrical Measurements, M 
Cobdon Tumor and E H W. Banner 

English Universities Press —Worlds without End, 
Dr H Spencer Jones ; Experimental Electricity, M. M 
Das 

Charles Gnjffln and Co , Ltd —A Manual of the Frmoiples 
of Meteorology, R M. Dooley 

Macmillan and Co., Ltd —Intrinsic poometry of Ideed 
Space, Prof A. R Forsyth , The Measurement of In- 
^otanm, ^^^itonoe and Frequency, A Campbell and 

Methuen and Co , Ltd —Fine Structure in Line Spectra 
and Nuclear Spm, Dr. 8 Tolonsky 

John Murray. —Through my Telesoope, Will Hay 
Oxford University Press —Relativity, Gravitation, and 
World Stmeture, Prof E A Milne, The Prmoiples of 
Quantum Mechames. Prof. P. A. M. Dirac , The Differ- 
sotial Calculus, T Chaundy 
Kegan Paul and Co., Ltd —This English, Sir Richard 
Paget. 

Sir Isaac Pitman and Sons, Ltd, —Everyday Life 
Anthmetio, W G Bate, Common Sense Fraotiool 
Mathematics, F. F. Potter, Elementary Practical k^the- 
matios, book 8, E W Golding and H O. Green. 


Technical Press, Ltd —A Treatise on Practical. 
Mechames, J M. Laoey 

University of London Press —Fundamental Geometry, 
Dr P B Ballard and E R Hamilton , Rational 
Mechanics, A H G. Palmer and K 8 Snell. 

University Tutorial Press, Ltd -Revision and Mental 
Tests in Arithmetic, Algebra and Trigonometry, R J 
Fulford , Mechanics (Elementary), U F Peaher, Light 
and Sound, H Q Lambert and P E Andrews 

Metallurgy 

D Appleton-Century Co , Inc —Romantic Copper, J B 
Joralemon 

Charles Ortjffln and Co , Ltd —Electric Melting Practice, 
A G Robiette 

Miscellany 

D Appleton-Century Go , Inc —Rosoarrh, T A. Boyd 

a Bell and Sons, Ltd —The Hood to Modem Science, 
H A Reason 

Cambrulge University Press —Gonoral Science for Senior 
Schools, H Wobb and M A Gngg 

Chatto and Windus —A Diary of Thomas Henry 
Huxley, edited by .hihan Huxley 

Lovat Dickson and Thompson, Ltd - Science in Wonder- 
lonil. Prof A M Low 

Thomas Nelson and Sons, Ltd —Science a New Out- 
Imo, .1 W N Sullivan, Speed, Space and Time, V 
Soimnerfield 

Ivor Nicholson and Watson, Ltd —Soientifio Progress m 
Recent Times, G P Bailoy 

George RouUedge and Sons, Ltd —British Scientists of 
the Nineteenth Century, J G Crowther, Man and the 
Machine, H Williams 

Philosophy and Psychology 

George Allen and Unwin, Ltd —Science and Religion 
N Bishop Harman , Science and tlio Human Tempera¬ 
ment, E Schrddinger, translated and edited by J Murphy. 

D Appleton-Century Co, Inc .—The New Field of 
Psychology, Dr M Bentley, Wish and Wisdom, 
J. Jiistrow, Early Philosophers of Greece, M T. 
MiClure 

Cambridge University Press —^The Visual Perception of 
Space, A H El Koiissy, "Intolligonce", Concrete tind 
Abstract, W. P Alexander 

Chapman and Hail, Ltd —The Challenge of Childhood, 
J Wickstead 

Ficfor GoUanct, Ltd —Piny m Childhood, Dr. Margaret 
Lowenfeld 

Hodder and Stoughton, Ltd —Psychology amd Life, L D 
Woathorlioad 

Hogarth Press —^Esthetics and Psychology, Charles 
Mauron, translated by Roger Fry and A. B. 

Macmillan and Co , Ltd —Ability and Knowledge, F C 
Thomas 

Methuen and Co, Ltd —On Dreams, edited by T. 
Bceterman , An Anthology of Mysticism and MystunJ 
Philosophy, W Kingslond, Psychology, Prof R S 
Woodworth 

Oxford University Press .—The Mon m the Street and 
the New Psychology, R. A Howden , Psychology, Prof. 
Cyril Burt, Neo-Realism, B N Roy. 

Kegan Paul and Co , Ltd —The World of Colour, Prof. 
David Kata; Imagination m Children, Ruth Griffitha) 
Frmoiples of Gestalt Psychology, K Koffka. 

Technology 

Chapman and Halt, Ltd —Hydrogenation of Coal emd 
Oil. Dr D A. Howes. 

Charles Griffin and Co, Ltd .—Controlled Humidity m 
Practice, Dr. M. C Marsh. 

Sir Isaac Pitman and Sons, Ltd .—Science for Craftsmen 
and Technical Students' (1) Meohanios, Physics and 
Chemistry, A. F. CoUma and H. H. Wynn,, (2) Heat, Ll^t 
and Sound, H. H Wynn, (3) Electricity, A. Green, (4) 
Chemistry, W. V^Waddoup. 

Technical Pr^, Ltd —Liquid Fuels, H Moore. 
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Experimental Evidence regarding the Field of 
the Deuteron 

A METHOD for determining the field surrounding 
nuclei IS to scatter charged particles by the nuclei 
in question. If the held were of the Coulomb type, 
the yield of nuclei projected in a given direction 
under the bombardment of ot particles would be 
proportional to 1/V*, where V is the velocity of the 
incident a-partiolos Any deviation from the Coulomb 
field will manifest itself m a deviation from this 
relation The expenments of Chadwick and Bieler* 
have shown that such anomalous scattering is vorv 
clearly evident in collisions between a-particles and 
protons for a-particle voloiMtiea corresponding to 
ranges greater than about 2 cm 

We have made similar experiments to determine 
the range at which anomalous scattering begins for 
a-partiole impaicts (1) with protons, (2) with deu- 
torons Our results for protons confirm the work 
of Chadwick and Bioler and show detei-tablo 
anuinaloiis scattering at I 7 cm a-particle range for 
head-on collisions ; exponinents at a greaU-r angle 
showed that the anomaly occurs at a larger range 
but for the same distance of closest approach The 
yield curves for doutorons arc of the same form as for 
protons, as suggested by Rutherford and Kempton*, 
but the anomaly begins at a lower a-particle range, 
namely, 1 '46 cm for head-on oollisions 

If one calculates the distance of closest approach 
for the two coses, taking account of the different 
masses of the projected particles, one finds that the 
deviation from the Coulomb field occurs at 4 6 x Id-** 
cm for protons and 3'1 x 1(C“ cm for deuterons 
It IB of interest that the attractive nuclear field 
extends farther m the case of the proton than it does 
in the case of the deuteron If known corrosjionding 
radii for higher elements ore plotted against Z, then 
It IS the proton which lies off the extraiiolatod curve, 
the deuteron being more nearly regular 

E Pollard. 

Yale University H Maroenatt 

Fob 1 

■ J Cliwlwick and H Blelcr, PhU Man , 48, S2.'). 1921 
* Rutherfoi^ and Kotnpton, Froe Roy Soe , A, 148, 724 , 19H4 


P-Spectra of Some Radioactive Elements 
We have investigated the p spectra of radioactive 
elements that are obtained by bombardmg chlorine, 
bromine and lodme with neutrons As E. Fermi, 
E. Amaldi, -O D’Agostino, E Rasetti and E Segr6* 
have shown, m all those oases radioactive isotopes 
of the bombardeil elements are formed 

A glass tube contaming beryllium and 200 miUi- 
curies of radon was used as the source of neutrons. 
Surrounding the source with substances rich m 
hydrogen* highly mcroases in the case of bromine 
and lodme the probability of formation of the radio¬ 
active nuclei, and in the cose of chlorine gives a 
marked effect* Therefore wo iminersod the source, 
together with the sample to be imuliatecl, in a 
oontamer filled with water 

Radioactive chlonne was observed by using carbon 
tetraohlonde, and radioactive bromme and iodine 
were obtamed from ethyl bromide and methyl iodide, 
the active atoms being separated from the irradiated 
substance, as suggested by Sxilard and Chalmers*, 
m the form of a thm layer of the corresponding silver 
oompoimd. 


The energy distribution of the electrons emitted 
was measured by the magnetic analysis method with 
two Geigor-Mullor counters already dostnbod* The 
results obtamed are shown in the last two columns 
of the followmg table 



So far as the accuracy of our ineasiiromi-nts goes, 
all tho elements investigated hiirve the same sjiectral 
limits. Furthermore, Br'* and I'** have not only 
tho same periods and spectral lunits, but also 
the samo shapo of the sjiectral curve, analogous to 
that of radium E By comparing tho sjvci tral limits 
obtamed h(*re with the masses of the nuclei invoh ihI 
in the nuclear reactions, omission of hard y-niys is 
to be oxfiectod A I Alichanow 

A I Alichanian 
B S D?elepo\v 

Physical Tethmcal Institute, 

Ijcningnul 
Jan 22 


’ K t'crml. E AinAldl, O D’AstwtIno. B ItAsettl siiii K Scgri^. 
Pror Hoy Sof ,A. X4S, 483 , 19)4 

* K FennI, B Amaldi. B Pontecorvo, B Raw tU and E Sciirt, 
La ntteria Sruntt/lea. V. 8 , 19')4 
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Ionosphere Measurements during the Partial Eclipse 
of the Sun of February 3, 1935 
Pulse measurements wore mode at Deal, N J , 
durmg the solar othjiso of Fehniaiv 3, IDSfl This 
eclipse began at 10 2S a in and ended at 12 32 p m 
With a maximum effect at the ground at Deal of 
approximately 40 per cent niagintiidc at 11 30 11 ni. 
(EST) 

Tho critical lunisivtion freijucncies for the E, Af* 
and E, regions were ineasuriHl on the day of the 
eclipse from S 30 a in to 2 00 p m as well as on tho 
two following days 

Our results show that the is hpsc was accoinjianiod 
by a decrooso in tho maximum ionic density of 20 25 
jior cent in all three regions, anil that the mmimum 
ionisation occurred at or very shortly after the 
eclipse maximum The jjoreentago decrease was 
progrosBivolv greater from the lowest to the highest 
region, being approximately 20 per cent for the E 
region, 22 per cent for tho M region and 25 jicr cent 
for the E, region. A progressive mcrcoso of this 
order is to be exjiectod from the fact that the eclipse 
had a magnitude of 40 per cent at the ground and 
approximately 43 per cent m the F, region (260 km 
over Deal) Tlieee magnitudes aro iii terms of the 
sun’s diameter, which for this eclipse means an 
eclipsed area of 20 and 31 per cent, respectively 
TTiis decrease m ionic density may be cornparctl 
to a 60-60 per cent decrease in tho E region ionisation 
during the eclipse of August 31, 1932, when the 
eclipse magnitude was 95-100 per cent 

A number of observers* who maile measurements 
durmg the 1932 eclipse agreed that while there may 
have been an eclipse effect in tho F, region, it could 
not be definitely attributed to the eclijise m v lew of 
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the v’urmblo nature of thin layer on days before and 
after the ecLpse and because the effect which wm 
found was not coincident witli the solar effect but 
was considerably later 

The present measurements seem to fpv'o a more 
definite correlation between the eclipse occurronco 
and the tune of decrease ui ionic density of the 
F, region, in tliat the decrease began within a few 
minutes after the first contact, with a minimum 
sliortly after the maximum of the eclipse and a 
recovery to a more or less constant higher value a 
few minutes after the last contact At no time during 
these measurements on the eclipse day or the days 
after was there any other variation of a comparable 
magmtudo 

It must be romombored, however, that the F, 
region is of a very variable natiiie and it will take 
many eclipses before wo are absolutely sure of the 
effect piodiiced upon it 

These results, together with the results of the 
August 31, 1032, eclipse, inchoate that ultra-violet 
light IS an important ionising agency in the R, M, 
Fi and F, regions 

J P SCHAFEK 
W M GooDAi.r. 

riell n’olophone Lahoratonos, 

Deal. N J 
Fob 6 


Ooodsll, S'eune$, Nov 1 


IwfiT and OiKMiall, NaTDRE, 

n I-roe I HE, Feb , 1934 
nary, IDi.l Biharor and 


Occurrence of Zoosporangia in Spongospora subterranea, 
(Walltoth) Lagerheim 

Ai.TiiouaH powdery scab disease of potatoes has 
been known and studied for nearly one hundred 
years, zoosporangia have never been described in the 
life-history of the causal organism, Rpongospora 



mtbUrranea, Zoosporangia have, however, been 
observed m other genera of the Plasmodiophoralea 
by Cook' and by me* It therefore seemed probable 


that they might be found in Spongospora, especially 
if microBcoinc examinations of the roots of the host 
were made early m the course of the disease. 

Tomato and potato seedlmgs were planted in soil 
which, after steam sterilisation, had been inoculated 
with spore balls from diseastxl tubers. At fiS" F 
heavy infection was obtivincxl in two weeks in the 
root hairs of both hosts All stages of development 
from animbse which had just jieiietrated the host to 
mature zoosporangia were observed Sometimes 
single zoosporangia wore present in root hairs or 
epidermal root cells (Fig I) More often they lay in 
rows or cliisticrH (Figs 2 and 3), sometimes of a dozen 
or more, nearly (tiling the host cell Development of 
a single zoosporangtiim to form a cluster appears to 
take place by a process of budding 

Zoospore discharge is not accomplished through 
exit tubus but through a rupture m the host cell-wall 
resulting from pressure from a swi'llmg whieli develops 
at one pomt in the zoosporangiurn (Fig 2) 

Zoospores from zoosporangia are similar to swarm- 
spores trom germinating sjiore balls m size, shape, 
ciliatioii and mannei of swimming It is of interest 
to note that the occurronco of two cilia of unoi|iial 
length oonlirms former observ'ations on eiliation of 
zoospores in the Plasmodioiihorales’ The presence 
of occasional binucleato spores with four cilia (Fig 4c) 
suggests a possible fusion of gametes Further 
studies are being made on the ongm and subsequent 
development of these 

C A Ledinoham 
National Research Laboratories, 

Ottawa, Canada 


Mjw U, , lBti9 , 

8 (Abatrset) 


doe, B, M8. £83-814 , 193(5 
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• NiTdlta, U3, 634 , 1 


An Abnormality in the Boyau Calicial (Female 
Accessory Glands) of the Desert Locust, 
Schistocerca gregaria, Forsk. 

WuiuE dissecting out tho ovaries of the desert 
locust, Schutocerai gregana, some time ago, I came 
across an abnormality m tho accessory glands which 
18 worth recording 

Normally, the boyau. cahctal in Schxatocerca gregana, 
as in all other Acridudas (vide Fedorov', Fenard'and 
Uvarov*), consist of a pair of unbranohod forward 
prolongations of tho two egg-calyces anterior to tho 
base of tho first ovanole. Each boyau is a muoh-ooiled 
structure and usually bonds Inwards to touch its 
fellow of the other side As Fenard’ had observed 
long ago, these glands acquire their maximum de¬ 
velopment shortly before oviposition and “secrete a 
substance which is destined to bo extruded at the 
same time as the eggs’’ This substance is the material 
which forms tho basis of tho egg-pod, and also 
forms a protective ‘froth’ over the eggs In the 
uncoiled condition the glands are about 3 mm long 
m a freshly emerged female and 8-12 mm long m 
a female about to lay eggs. 

The abnormality of the gkmds in the present cose 
consists m the fact tliat the right gland allows an 
extra diverticulum arising from its outer side at a 
pomt about one third the length of the gland from 
its anterior tip It reaches forward beyond tho latter. 
The length of the mam gland is about 4-8 mm. and 
that of the diverticulum 3 mm The latter has 
exactly the same appearmioe as the mam gland and 
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shows similar fohls The left gland of this fuinalo la 
normal. The female m winch this abnormality has 
been found is a young one, as is evident from the 
small size of the ovariolos and of the accessory glands 



I had previously dissected more than a hundred 
females of this species but never encountered any 
abnormality in the acoossury glands , nor, so far as 
ray knowMge goes, has such an abnormality been 
recorded m any other Acndiid. 

M. L Roonwal 

Zoological Laboratory, 

Cambridge 

‘ Traiu Ent Soe /xmrf , 76 , 1927 

• C H. Aead SH, 28 , 1898 

' "Looiuta uid Oruslioppcra" London, 1928 


Crown Rot of Sugar Beet a Boron Deficiency 

Crown rot of sugar beet and mangel is an un¬ 
satisfactory disease to account for, and some doubt 
has always attended the attribution of it to the fungus 
Phoma betcE, Frank It was not entirely surprising, 
therefore, that Brandenburg* has recently shown m 
Holland that the disease is caused by boron deficiency, 
and can bo cured by the addition of this element, m 
the entire absence of the fung^is This has now been 
confirmed in Ireland 

In the first of the present experiments, ten sugar 
beet seedlings were grown m Crone’s solution (pH 
6'2-6‘6) without boron, and 20 with the addition of 
1 mgm, of bone acid pier litre. The former developied 
crown rot rapidly and to such an extent that, after 
30 days, three of them wore dead and seven seriously 
diseae^, while the latter grew normally and much 
more vigorously. At this stage the expionment was 
reversed, bone acid being suppLed to the seven 


seriously diseased plants and withheld flora ton of 
the twenty healthy ones The effect was umnodiate, 
for the former began to grow and produced secondary 
crowns, as m held attacks of tho disease, while the 
latter developied crown rot The ton pilants rocoiv irig 
boron throughout continued to grow well to the end 
Similar results wore obtained using Tollons’ aiul 
Knop'a solutions There was no panisitie fungus 
ussociatod with tho disotise 

Confirmatory rosiilts wero secured in two hold 
expierimoiits in Carlow where tho iliseaso is very 
severe locally Tho yield and value of tho crop were 
about doubled in one tsise (whore tlie attai’k was 
oxceptional) and increosod by one half m tho other, 
the sugar content being raised hy L3 pier cent, h\ 
uppilications of 12-20 lb of borax per aero Heavier 
applications dui not ajijioar to give piroportionate 
mcreoaus, but the disease is v'ery unevenly distributed 
and the optimum rate of appliiJitioii has not yet been 
<lotermme<l Brandonburg used about IK Ih jh'P acre 
Tho discovery has much economic importance 
Thirty pier cent of tho beet aioa of Leiiistor is said to 
bo subject to < rown rot, and as a result of tins work 
tho incorporation of borax with the fertilisers is 
being considered The addition of borax where the 
disease was absent showed no apparont effect, 
beiioticial or othi'rwiso W' Huohes 

Paul A Murphy 
Department of Plant Pat.hologi. 

Albert Agiicultural College, 

(ilasnevin, 

Dublin 

■ Drandrnhiirii, E , Phytopalh Z , 8, 499 1931 


Nomenclature of Viumm B, 

Perhaps it is useful to direct attention to tho above 
subject before confusion gets worse confounded It 
was pointed out m 1031 that the use of the terms 
vitamui B,andanti-derraatitm (anti-picllagra f) factor 
interchangeably was already causing riifficultios* 
Tho discovery by Kuhn and his co-workers that 
lactoflavino m able to supplement a vitamm B|- 
doficient diet for the growth of rats conatitutos a great 
advance, but the anti dermatitis factor (the so-called 
Haut-faktor of tho Heidelberg workers) does not 
apipiear to be identical with it Again, wo have 
observed* that concentrates of renoflavine (obtamed 
from ox-kidiiey extracts) hav e thoir growth-promotmg 
effect considerably enhanced by tho addition of a 
relatively heat- and alkali-stable siiliHtance pireaont 
in ox-kidney extra«-ta, which is not so well adsorbtxl 
by fuller’s earth in acid solution as tho llavmo Tho 
tests wore carniMl out with ‘vitamin B’ deficient rats 
receiving vitamins B, and B, 

The siune heat stable factor m ox kidney extracts, 
which IS obviously different from vitamins B,. B, 
and the flavmo, has been found also to supplement 
tho growth-promoting power of a pure jireparation of 
lactoflavine, very kmdly supplied by Prof R Kuhn 
Apparently similar results obtained in biological 
oxfiorimonts with lactoflavine have already been 
ropiorted by Cluck and Copping’, and Boohor, 
Blogett and Page* Elvehjoin and Koehn* now report 
that flavmes cminot prevent ‘pellograio’ symptoms 
in chicks, maintamed on a ration low in vitamin B,- 
content That there is some factor missing in tho 
usual vitamm B,-deficiont diet, that causes cataract 
m rats, is indicat-etl by the work of I.angston and 
Day*. We have ourselves met with cases of cataract 
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among vitamm B,-defioient rata, but not on an 
extensive scale 

The above would mdioato in outline the com¬ 
plexity of what 18 called ‘vitamin B,’ At least four 
factors appear to be involved—the flavme, the heat- 
stable factor, the anti-dermatitis factor and the anti- 
catanict factor, though it is not improbable that two 
or more of them may bo identical Wo would suggest 
that provisionally the term ‘vitamin B,’ be reserved 
for the entire complex, which supplements the usual 
vitamm B,-doficiont diot for the promotion of good 
growth in rats The other factors may bo indicated 
by their special oharacteriatios or methods of assay— 
for example, flavine, anti dermatitis factor, anti- 
cataract factor, etc 

We shall, perhaps, know then where wo are 

B C Guha 


Biochemical Laboratory, 

Bengal Chemical and Pharmaceutical Works Ltd , 
Calcutta 
Feb 4 

1 Qulia, HrU Med J , 2 5S 1931 

' Oulia and Dlswaa, Currant Sevnre, S, 30(1, 1936 Ber deutteh 
e/iem Cletell, In iirran 

• Chicle and Copnlna, Chrmutry and InduUry, 52, H74 , 1934 

• Huolwr. Blodgett and Page, J Bud Chem , 107, 590 , 1034 

• Klvehjem and Koelm, Natu**, 124 , Dee !», 1934 

• langalon and Day, Southern Med J M, I'is, 1933 


Reproduction and Cancer 
Prof, E. C Dodds and Dr J W Cook* have 
published much information regardmg the chemical 
and pharmacological relationship between the sex 
hormones such as cestrm and certain carcinogenic 
hydrocarbons They have established ui those 
respects an uiteresting connexion between the 
growth changes of the uterus and those observed m 
eortam types of cancer 

Tliere are other interesting facts concerning the 
two processes Thus carbon monoxide gas renders 
mice sterile*, when breathed in concentrations 
(0’26 per cent) which do not mterfero with the 
general growth of the body of mice acclimatised 
gradually ; m the same concentration the gas retards 
both rate of growth of mouse carcinoma No 63 
(Bashford’s tumour) and development of tar cancer* 
Again, embryonic skin of mouse is—equally with 
placental tissue—the most potent agent in rendering 
mice immune to transplantable and spontaneous 
tumours*, it is possible that this epithelium 
manufactures ‘immune bodies’ as the result of 
oestrogenic and uterine activity The mterestmg 
question is why these ‘immune bodies’ should bo 
most concentrated in the embryonic skin as com¬ 
pared with other embryonic tissues , it may bo duo 
to the ongm of the skin from ectoderm which m 
the early stages lies nearest to the uterme decidua, 
a tissue influenced by oestrin 

If (ostrm IS responsible, directly or indirectly, for 
production of natural immunity, then we should 
expect cancer to be most prevalent when the pro¬ 
duction of ceatrin ceases. This is the cose, at any rate 
in the female, since cancer is most prevalent after the 
menopause 

J. Aroyli, Cakfbkdi, 
National Institute for Medical Research, 

N.W3 
Feb 12 
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Raman Spectrum of Gaseous Carbon Disulphide 

The Av=666 cm.-* Raman band of carbon disul¬ 
phide was photographed, the substance bemg in the 
state of vapour Fig 1 shows a spectrogram 
taken with a glass F/6 two-prism thermostated 
siiectrograph, using a 60 cm vapour column 
at about 4 6 atm. pressure, irradiated by a 
mercury are, the radiation from which was filtered 
through a dilute solution of potassium chromate to 
cut off the ultra-violet, avoidmg photochemical de¬ 
composition and visible fluorescence of the vapour. 

The exposure of the spectrogram reproduced was 
100 hours on Agfa Isochroin plate, durmg which the 
‘Telex’ glass Raman tube, air-freod and containing 
some piinfled curbon disulphide liquid m its tail 
annex, wtis maintained thermostatically at 100“ C , 
the irradiated portion and the sealod-in plane-i>arallel 
window at slightly higher temperatures 


I i 



Fio 1 lUmsn spectrum of carbon disulphide vapour Copper arc 
above and below 

The satellites found in the spectnim of the liquid* 
and interpreted as due to tninsitions from excited 
vibrational states are not resolved, even if present, 
on our plates, with a liniuir dispersion 20 A per mm 
at X4368 and a largo slit width, 0 1 inra Aocordmg 
to the most recent and accurate data fur the liquid* 
the centre of gravity of the two stronger component 
bands is shifted by 666 0 cm -* from the exciting 
frequency 

The shift of the intensity maximum m the gaseous 
spectrum was observed as two Stokes lines of mercury 
XX4047 and 4368, and an anti-Stokes Ime of the 
latter as marked by an arrow in Fig 1. The 
ineasiirod value from the two Stokes Imes on the 
best plate (reproduced) is 656±1 cm-*, and is the 
somo as the liquid shift. The neglimble influence of 
the change of state upon the molecular vibration 
frequency of carbon disulphide may be expected 
from the sniallnoss of dipole moment of the substance 

The mtensity ratio of the Av=-796 cm-* band to 
that of Au=a 665 cm-* appears to lie much lower m 
the spectrum of the gas than m that of the liquid. 
Excepting a very faint and doubtful blackening, no 
measurable trace of the former band has been re¬ 
corded above background level up to 126 hours 
exposure (dotted parts in Fig 1) , whereas witli the 
liquid, as high as 1 ■ 3 is reported for the above 
intensity ratio under ordinary conditions of observa¬ 
tion*. It 18 mtonded to measure photometrioally 
the value of it on a denser and sharper plate m the 
near future 

SuNAO Imanishi. 

Institute of Physical and 
Chemical Research, 

Komogome, Kongo, Tokyo. 

Nov 30 

' P Krtibnaiouitl and oth«ni See Utentore In (2) 

^ ^ SoTOiuen and J B Mlelaen, J Chen Phyt , 
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Ring Method for Measuring Surface Tension 

A OHKAT deal has been written about the ring 
method since it was rescued from oblivion in 1919 
It 18 to-day more widely used than any other 
throughout the world T^et us try and analyse the 
reasons for its success 

The first two reasons are its rapidity and facihty 
Whoever has laboured over any of the other methods 
must admit this much The third reason was the 
ruggedness of the instrument—a groat asset in 
students’ laboratories and lecture rooms The fourth 
reason is the reliability of the method It was 
primarily intended for biological fluitls, and for the 
first time physiologists and biological chemists could 
check their measurements without trouble, rapidly 
It was its remarkable reliability which induced such 
workers as Prof. Harkins to devote much of their 
valuable time to establish the correction formulie. 
in collaboration with Dr Jordan, and to compute 
the values of the factor F for different dunensions 
of the rmg, so as to make its readmgs more rigorous 
A Ferguson stated that of twenty odd methods only 
tlireo were reliable the nng method was one 

Its accuracy and reliability being established, its 
rapidity and ease of handling being well known, I 
stui believe that the greatest reason for the success 
of the ring methoil was the fact that it proved to 
be constructive, inasmuch as it disclosed a certain 
number of new phenomena which were not altogether 
devoid of interest I refer to the discovery that, in 
a solution, the establislunent of equilibrium—tlio 
only conditions in which the Gibbs-Thomson thermo¬ 
dynamic equation is valid—is a slow process capable 
of bemg followed stop by step ; to the iliscovory of 
the factors governing the surface tension of protem 
and other solutions , of the recovery after lowering 
of the surface tension of such solutions by surface 
active substances, duo to a mutual adsorption; of 
the existence of absolute minima, of a method for 
determining the surface of adsorption of materials 
such as charcoal, graphite, platinum black, etc , 
of a method for following the process of immunity , 
of a photo-capillary effect in plant sap , of a method 
for doteotmg structural changes in serum proteins 
foUowmg inactivation ; of a method for detecting 
alterations in transformer oil after use . of a method 
for ascertamiiig the lubricating value of oils, and so on. 

Now all these phenomena do not ilepend on absolute 
but on relative values They were found because the 
method was very rapid, simple, reliable, and because 
it was possible to take into account the tune factor 
Relative methods are often more fruitful than 
absolute ones, as absolute Values are of no particular 
mterest except when dealing with pure substances 
Biit I think everybody will agree, particularly the 
biologists, that solutions offer a broader field of 
mveatigation than pure liquids. As a matter of fact, 
the physical chemist and the physicist use compara¬ 
tively few absollite methods 

Freud and Freud, however, succeeded in develop- 
mg a brilliant new theory which led them to accept 
the ring method as absolute, and this, in addition to 
the collection of now facts overlooked so far, and diffi¬ 
cult, if not impossible, to study with another method, 
is anothw important reason why the nng method, 
m its modem form, has been so widely adojited in 
researoh as well as m mdustrial laboratories 

L^oomte DU NoDy, 


Oxidation of Silane 

In view of a reference by Somenoff* to some results 
recently obtained by Schantarowitsch on the ujiper 
and lower critical explosion limits m the oxidation 
of sdano, it is of interest to reconl similar observations 
which we have made during the last six mouths 
We have found that pure silane when mixtsl with 
oxygen is not explosive at atmospheric pressure, 
but that when the pressure of the mixture is reduced, 
Ignition occura at a well-defined limit, which is 
higher the lughcr the temperature Tlio efTi>ct of 
two typical oxidation inhibitors (chlorofonn and 
ethyl iodide) has been examined In small concentra¬ 
tions they lower the upper limit and m larger amounts 
prevent ignition altogether This inhibiting action 
may lie counteracted by increasing the teiniieraturo 
Even a mixture containing the spontaneously 
inflammable higher hydrides of silicon may bo 
rendered non iiifiammablo by small amounts of 
either of these inhibitors, and doubtless other sub¬ 
stances will ho found to have a similar action 
The lower oxidation limit of silane ~ oxygon mix¬ 
tures has boon examined in tubes of varying diameter, 
the walls of which were coated with a film of con¬ 
centrated sulphuric acid The following ty|iioal 
results 111 a cylindrical tube of 1 25 cm diameter 
show the ortier of magnitude of this lower pressure 
and the relation bi'tween the pressure of the sepnrato 
gases at the limit . 

P81H. (mm ) 0 837 0 606 0-368 0 272 0 241 0 198 
po, (mm ) 0 040 0 040 0 067 0'093 0 106 0-169 

Under the conditions so far studied, the lower 
critical oxidation pressure shows a direct proportion¬ 
ality to a power of the vessel diameter slightly greater 
than unity, an<l not to the square of the diameter, 
08 in the case worked out theoretically by Semenofl 
for deactivation on the vessel walls On dry glass 
surfaces the lower limit is higher, but consistent 
results have not yet been obtained 

These results, which will be published iii greater 
di'tail later, are in general accord with those of 
Schantaroaitsch, as described by Semonoff, and show 
that the oxidation of silane resembles very closely 
that of phosphine lather than that of methane 
H J Emei,4us 
K Stewart 

Imperial College of .Seicnee, 

London, S W 7 
Fob 6 

■ "Chrmloal Klnetka and Chain Keartlona", 1S35, p 376 


Reactivity of Carbon 

X-Ray examination* indicates the presence of 
graphite in Bjiecimens of ‘omorjihous’ ervrbon Y. 
Oshima and Y Fukuda* conclude that coke and 
charcoal consist of minute particles of graphite con¬ 
taminated by and cement.^ together with hydro 
carbon complexes The so-called ‘amorphous’ fonns 
of carbon generally show a chemical activity much 
greater than that displayed by graphite It is, 
therefore, of interest to report a reaction in which 
the reverse is the case Dunng some systematic 
investigations of the reactivity of \ariotis types of 
cokes it was discovered that graded (60-100 I M M 
moah sicvcb), hard, metallurgical coke is oxidised 
ad 100° by excess of a mixture of chromic and 


Institut Pasteur, Paris. 
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phosphono ooids, much more rapidly than goa and low- 
temperature cokes Further investigation showed 
that graphite and highly graphitisod forms of carbon 
are oxidised by this mixture approximately 20-26 
tunes more rapidly than sugar charcoal. 

Tho following figures give the weights of carbon 
dioxide (tho amount of carbon monoxide was 
negligibly small) evolved from 1 -0 gm of graded 
samples in hours at KM)" 


Electrode carbon 
Graphite (natural) 
Wood chaicoal 
Metallurgical cokes 
Gas cokus 

Sugar charcoal 


1,043 mgm 
823 „ 
328 „ 
KK)~200 „ 
87-135 „ 
76-100 „ 

42 


Tho anomalous jiosition of wood charcoal m tho 
above senes is readily accounted for by its porous 


nature Tho eifeot of this can be reduced by fine 
gnndmg, and it was found that when more finely 
powdered specimens were employed the order of the 
above senes remained the same, except in the case 
of wood charcoal, which fell to tho position of sugar 
charcoal 

These results indicate that, when it is possible to 
olimmato tho effect of pore structure by omploymg 
a finely graded sample, the above reaction offers a 
simple method of estimating tho amount of graphitised 
carbon in the various forms of ‘amorphous’ carbon 
H L Riley 
H E Blayden 

The r>»boratory of the Northern 
Goke Research Committee, 

Armstrong College, 

Newcastlo-ujjon-Tyne 

■ Dtbye and Sclinner, PhyM Z , 18, 291 , 1917 

•J hoc Eae Tokyo Imp (/nir , IS, 126 , 1929 


Points from Foregoing Letters 


In 1932, Dr Leakey claimed that ho had duwovered 
remains of Homo mpietis type tn sttu m ancient 
geological deposits in Kenya The deposits were 
older than those contamuig tho more primitive types 
of man elsewhere in the woild After a recent visit 
to the area where tho remains were found. Prof 
P G H Boswell reoonis that the exact sites could not 
bo f^uund, that erroin had arisen in connexion with the 
photographs of the beds and that tho deposits in 
the area hail freipiently been disturbed by shppmg 
Consequently Prof Boswell regards tho geological age 
of tho remains as non-proven. 

Prof Kolhorstor observed an increase of 1 -2 per 
cent m cosmic ray activity during lost December, 
and ho has suggestixl that it may be oonneoted with 
the appearance of Novo Herculis Prof W.H.McCrea 
calculates the energy available when a novo is 
formed, that is, when (according to Prof Milne) 
a star collapses from a state of largo volume 
and low temperature to one of small volume and 
liigh temperature He concludes that this energy 
might be sufficient to account for the cosmic rays 
detected, if the star is entirely gaseous previous to 
the collapse, as assumed by Eildington’s theory, but 
not if the mass of tho star is already concentrated 
towards the centre 

The nuclei of ordmary and heavy hydrogen differ 
in several physical and chemical properties Drs 
L and A Furkas calculate the magnetic moment 
of the proton and deuteron from the rate of chemical 
reaction of their para and ortho varieties Tho value 
oalculated agrees with that obtame^l by means of tho 
more direct but less accurate method of magnetic 
deflection 

The nuclear field of attraction of the proton extends 
farther than that of the deuteron, according to Mr. 
E Pollard and Prof H. Margonau They arrive at 
this conclusion from tho scattering effect produced 
by the two nuclei upon the a-particles of radium, 
from which the distance of closest approach may be 
calculated. 

The range of velocity in the electrons O-rays) 
emitted by chlonne, bromine and iodine, after neutron 
bombardment, has been determined by Messrs. A I. 
Alichanow, A. I Alichanian and B S. D£elepow 
From mass-energy considerations, the authors are led 


to expect that hard y-rays are also omitted during 
tho nuclear reactions involved 

Experiments on tho reflection of radio ‘pulses’, 
made by Messrs J F Schafer and W. M, Goodall 
during the solar eclipse of February 3, showed a 
decrease in the electrical conductivity of various 
layers or regions of the upper atmosphere The 
results, though not conclusive, support tho view that 
ultra-v lolet light is an important factor in produomg 
ionisation in those legions. 

E Brandenberg, in Holland, has found that the 
crown rot of sugar beet is duo to boron deficiency, 
and not to a fungus disease Mr W Hughos and 
Prof P. A Murphy submit further experunental 
proof and state that the addition of 12-20 lb of 
borax piop acre improves considerably the yield of 
beet in areas affected by crown rot 

Dr B C Guha suggests that the term vitamin B, 
bo used for the whole complex found by biological 
assay to be necessary to promote good growth in 
rats grown upon a special diet He advocates 
that tho specific terms, onti-derniatitis factor, anti- 
cataract factor, etc., be used when special tests are 
applied mvolvmg tho appearance of those diseases. 

Experiments with the sex hormone (cestrin) have 
led to the opinion that its presence in certain circum¬ 
stances may produce cancerous tissue Mr J Argyll 
Campbell brmgs forward observations suggestmg that 
under normal conditions cestrin may be responsible 
for providing immunity from cancer 

Dr. H J Emel6u8 and Mr K Stewart find that 
chloroform and ethyl iodide inhibit the ignition of 
a mixture of silane (8iH«) and oxygen. The authors 
have determmed the pressure at which silane becomes 
oxidised and find it approximately directly propor¬ 
tional to the diameter of the vessel used ; they state 
that in general the oxidisation of silane resembles 
that of phosphme rather than that of metliane. 

Many instances are known in which charcoal 
appears to be chemically more reactive than graphite, 
especially when absorption is mvolved. Prof H L 
Riley and Mr. H E Blayden now find that graphite 
oxidises 20-28 tunes more rapidly with a ohromic- 
phosphonc acid mixture, at 100°, than'sugar charcoal. 
Tlie reaction offers a fiieans of estimating the amount 
of graphite in ‘amorphous’ carbon. 
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Serbian Gypsies. In tho ctnirse of studying the life 
of Serbian peasants, Mr. Alexander Petrovid has 
oolleoted data relating to tho Serbian gypsies, and 
has published tho lirst of n senes of observations 
(J Qypsylore Soc , 3, 14, pt I), in which ho deals 
with practices relating to theft. The gypsies recognise 
two fonna of stealing, of which tlie brat is from a 
Serb, wheri all keep silence, and the second from 
another gypsy, which is considereil most disgraceful, 
and is followed by a voi iferous lainontation on the 
part of the injured party, similar to the lamentation 
over tho dead It is only considered a sin to steal 
when what is taken is already in tho house and is 
not needed The gypsies perform spoils for siiccoasful 
theft. On Christmas Eve, straw is obtained from tho 
peasants and three twigs —of oak, boooh and ash - 
are placed under the eaves of the house At ilusk, 
straw IS scattered on the floor of the house and tood, 
nuts, etc —ovorythmg there is in the house excejit 
fooil oontaimng animal fat—is placed on the table 
Before supper, nuts are thrown m tho four corners 
of tho room After the supper the housewife jM<r- 
ambulatos the house thrice, followed by the children, 
imitating tho cries of hen and chickens At dark 
all disperse to steal something ui tho neighbourhood, 
usually of no value, such as twigs or branches 
Whatever is stolen is brought back and thrown ui 
the hro, with the saymg, “May it never be known 
what I have been stealing to night”, and then os 
it bums, “As this fire burns brightly, so may I steal 
quickly and cleverly” If a gypsy is caught in his 
theft, he is made fun of and not allowed to steal 
in the coming year 

Aruficul Incubanon of Pheasant Eggs. Heat and 
moisture are important factors in the development of 
birds’ eggs, and the development of artificial incubation 
of game birds’ eggs, especially in the United States, 
has suggested that an analysis of these factors may 
be of great service in retlucing uncertainty m hatching 
and inferior quality of stock due to improper handling 
during incubation The most efficient tempomture 
for the incubation of jihoasant eggs, when other 
physical conditions were kept constant, was 102“ F 
for the first period (to the end of the seventh day), 
101“ F for tho second period (days, 8-16), and 
100“ F for the third period (up to hatr-hmg on 24th 
day) Durmg tho third period the incubation tem¬ 
perature may be considerably lowered with beneht 
to tho embryo. As regards humidity, pheasant eggs 
require higher at the limning and lower at tho cm! 
of incubation, a gradient from about 76 per cent 
relative humidity down to nljout 66 jier cent (Alexis L 
Romanoff, Bull 616, Cornell Univ. Agr Exp Stn . 
Ithaca, Nov 1934) It is to be noted that tomporatiirc 
and moisture demands are specific, so that the needs 
of the quail {Cohn^s virgtntanus) fluctuate withm a 
much closer range of temperature (101° F through¬ 
out), and reipiire a somewhat lower humiihty at the 
beginnmg and higher at tho end of incubation (nsmg 
from about 66-75 per cent relative humidity) The 
treatment of eggs of various game-birds in the same 
incubator is likely therefore to lead to poor results 

Australian Acarina or Mites. Mr H Womersley has 
twsently published a revision of the mites belongmg 
to the families Erythr«idae and Trombidiidas in 
Australia {Rec. South Augtraltan Mug., 5, No. 2) 


ijpecios of tho hrst-montioiicil family aie jiarasitcs 
of tho early stages of insects, while tho Tromhidndu' 
are well known to he of economic important c since 
their larvae are irritating pests of man Apart from 
larval forms, 32 species and 2 varieties of 'IVoin- 
Indiidie were previously known from Austiaha, and 
9 species of Erythr.eidie Comparatively little work 
has been done oti tins section of tlie fauna, only 
four workers having written on the subject prev loiisly 
In tho present pajror, 46 sjiecies and 4 vaiiutios of 
Tioinhidiidaj are listed, of which 2 genera, 14 species 
and one variety are new, together with two new 
species only known as larvic Of the Erythi.viii.r, 24 
spiMMos of adults are listed, of which one genera and 
14 species are new Nine new species of larval forms 
of tlua family are described and, it may lie added, 
no larvu' have been previously recorded from 
Australia Tho paper is aceompaniod by numerous 
illustrations of a diagnostic character, together with 
a bibliography 

Ganghon Celb in the Hearts of Invertebrates Three 
papers have been published by ISenji Suzuki on this 
subject “On the Ganglion Cells of tho Heart of the 
i’oarl Oystei PtncUida imirtetigi Duiiker”, “On the 
Innervation of the Heart of Lunpets” and “Ganghon 
Cells in the Heart of Li^gia erotica (Roux)” (»SVt 
Rep Tdhoku Imp Umv , Fourth Senes (Biology) 
Seiulai, 4, Nos 2 and 3 , 1934) Ganglion cells were 
found in the heart of all these animals In tho pearl 
oyster the heart is not traversed by tho rectum, tho 
muscles being bettor developed m the ventricle than 
m the auiicle It was found that ganghon cells 
were more numerous m the auricle, especially just 
before its junction with tho ventricle The lLm|X<ts 
Cellena nigrohneata and V eucoamia wore alike 
in having tho heart supplied by a nerve from tho 
visceral ganghon and having several ganglion cells m 
tho heart of large size and easily stauiablo, there 
being more in the ventricle thon in the auricle In 
tho isopod Ligm ejoticu, there lu a nerve fibre bundle 
with BIX ganglion coHk along the dorso-rnwlian lino 
of the heart 

Moulung and Metamorphosis in Rhodmta. L)r V B 
Wigglosworth {Quart J Micro. Set , 77, Pt 2, Dec 
1934) shows that m tho blood sucking bug Rhodniun 
prolints tho number of moults is absolutely fixetl , 
no departure from tho normal five nymphal stages 
has been observed among hundreds of these insects 
roared in the laboratory Tho five nymphal stages 
are more or loss alike , tho adult differs markeilly 
from tho nymphs There are thus two phenomena to 
be considered—simple moulting and moulting coupled 
with metamorphosis Moulting occurs at a definite 
intorval after feeding, only one meal being necessary 
in each case There is a ‘critical period’ in the moult 
mg cycle, about 7 days after feeding in tho fifth 
nymph, about 4 days in the onrlior njunphs, and re¬ 
moval of tho head before this ponod prevents moult¬ 
ing Insects sharing tho same blood moult simul¬ 
taneously. hence tho process of growth must ho co- 
ordmated by chemical factors presumablj’’ produced 
by the growmg cells If fourth or ov en first nymphs 
of Rhodmug, decapitated soon after feeding, receive 
blood from moulting fifth nymphs they undergo a 
precocious metamorphosis and develop adult 
characters Metamorphosis is therefore brought 
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about by chemical di£foronco« in the blood If fifth 
nympha, decapitated aoon after feeding, receive 
bloixl from moulting fourth nympha, they alao moult, 
showmg that the moulting factor is the same at all 
stages The absence of metamorphosis in normal 
nympha before the hfth stage must therefore be duo 
to some inhibitory factor or hormone m the blooil 
The head is necessary for the secretion of this in¬ 
hibitory hormone 

Cytology of Vanauon in Apomicuc Genera. Various 
theories have boon put forward to explam the origin 
of polymorphic groups of spociea in genera with 
apomictic reproduction, such as Taraxacum, Hierac- 
turn and Antennana It has been supposed that they 
are partly sexual and have thus given rise to a 
swarm of forms through crossmg, and it has been 
assumed that, even with apomictio development, 
gene mutations mi^t occur which would give rise 
to new biotypes. In a cytologicjil study of these 
conditions in Taraxacum, Dr A Oustafsson 
(Hereditag, 19, 259) concludes that partial fertility 
does not occur m these dandelions and that new 
biotypes cannot be formed by the above methods 
Ho finds, however, m the megaspore mother coll, 
what IS described as a pseudohomotypic mitosis 
occasionally occurring, in which the chromosomes 
of the heterotypic motaphaso do not jiair but arrange 
themselves in a single plane and divide It may 
happen that both daughter halves of a particular 
chromosome pass to the same pole The normal 
pairmg of chromosomes may also load to crossmg- 
over. In both of those ways it is possible that new 
biotypos (‘pseudomutations’) may arise in forms 
which arc totally apomictic The fact that in 
AnUnnana alpina males arise from females although 
the latter are totally partheiiogenetic and show 
various grades of mtorsexuality, is exiilained by the 
hypothesis that the X and Y chromosomes undergo 
crossing-over iii prophosc and may also undergo 
irregular distributions in the pseudohomotypicdivision 

Fungi in the Air over Orchards When apples are 
gathertxl late in the season m several districts, they 
fall a prey to numerous fungi which cause unsightly 
‘spots’ to appear during storage Horne and Niti- 
margi have shown that the air above an orchard 
contains the spores of many fungi which produce 
such disfiguration, whilst Mr F M Carter, of the 
Imperial College of Science and Technology, has 
recently published the results of a continuation of 
this work (Trans Brit Mycol Soc , 19, No 2, 146- 
163, Jan 1936) Plates of nutrient mesha were ex¬ 
posed in orchords at East Mailing, Swanley and 
Belfast, and the fungi which appeared wore cultured 
and identihod An extensive lisl) of species is given, 
and it IS rather significant that most of them are 
known to occur in apple ‘spots'. The majority of 
organisms isolated from diseased apple tissue are also 
represented in the list Some species, such as Sporo- 
trichum roaeum and Verttcillium latentium, have not 
previously been obtained from diseased apples, but 
are shown by the present account to produce rotting 
when inoculated artificially Particular attention has 
been paid to PUospora herbarum, and several new 
forms of the genus Polyopeua have been noted 

A Pliocene Flora from Shansi Province. In the BulUiin 
of the Oeolofftcal Society of China (12, No. 2 ; 1933) 
R. W. Chaney describee a flora comprising eight 
species from lake deposits near Taiku, Shs^i 
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Provmco, which have been referred to the upper i 
Phocene on the basis of stratigraphical relations and 
faunal evidence. The modem eijuivalents of the 
Taiku flora are found for the most part m the cool, 
sSmi-arid provmces of northern China, and a climate 
of this type appears to have charaotorisod this part 
of Chuia durmg the late Pliocene All the fossil 
species are desonbeil as new, but they show a general 
reseiublanoe to the Pliocene flora of western North 
America The more humid and somewhat wanner 
type of climate indicated by the middle Tertiary 
floras of north-oastem Asia suggests that there has 
boon a progressive trend towards cooling and aridity 
in this region since the Ohgocene, which corresponds 
to similar climatic changes already noted in western 
North America during the Tertiary 

Nevada Earthquake of December 30, 1933. The Cedar 
Mountain (Nevada) earthquake, which ranks as one 
of the strongest of recent earthquakes in the United 
States, 18 described m a valuable paper by Messrs 
V P (iianolla and E Callaghan (Arner. Sets. Soc 
Bull , 24, 346-377 , 1934) Though it caused but 
little damage and no loss of life—the central area is 
thinly populated—the shock was dofanitoly felt over 
an area of 400,000 square miles The prmoipal shock 
occurred at 10 lOp m , Pac St Tune, and its epicentre 
lay m lat 38" 7' N , long 117" 8' W One fore-shock 
was felt at 9 32 [> m and thousands of after-shocks 
occurred withm the next year with their epicentres 
lying along a belt nearly 100 miles long from north < 
to south The most mtorostmg feature of the earth 
ipiake was the formation of about sixty nfts m the 
epicentra) area These nfts differ from the secondary 
Azures formed m alluvium with every great earth¬ 
quake, for they were caused by actual shifts of 
adjoining rock-mosses and can be traced across ridges 
of rock They vary in length from a few hundroil 
foot to about four miles, and in width from less than 
an inch to 400 feet They occupy a belt about 38 
miles long from north-west to south-east and 4 9 
miles wide, and occur 111 a general echelon pattern 
With one possible exception, all are essentially 
vortical, and noorly all the larger nfts show a vortical 
displacement, usually down the slope In a few nfts, 
positive evidence of horizontal movement was 
deteoteil, in one place ainountuig to 34 uiches. In 
all of them, the east side was shifted relatively to 
the south, and this is also indicated by the echelon 
pattern of the nfts The authors notice the agree*'’ 
meiit of this direction with that during the Owen’s 
Valley earthquake of 1872 and the Californian earth¬ 
quake of 1906 

Ultra-Violet Glasses. Tlie Dei ember 1934 issue of 
the Journal of Research of the National Bureau of 
Standards contains a research paper on ultra violet 
transmission changes in glass as a function of the 
wave-length of the transmission stunulus, by Drs 
W W Coblentz and R. Stau of the Bureau. It 
constitutes an important addition to the senes of 
papers which have issued from the Bureau dealing 
with the properties of these glasses. The object of 
these investigations is to determine what are the 
partioular wave-lengths in sunlight which cause 
deterioration of the transmission of such glasses, for ' 
what wave-lengths this dotenoration is most marked 
and what is the constituent of tbe glass whicli is 
accountable for the changes. So far, it seems the 
detenoration is due mainly to wave-lengths shorter 
than 3000 x lO^' cm and the greatest reduction in 
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<t.riinHparHiioy is for wnve-lungths of thi« typo For 
3060 tho rwlviotion is to ubout 40 por (ont of the 
initial transpurenoy after six weeks exposure to 
sunlight in May and June, and it romains near that 
figure for a eimsiderablo period Hy exposing the 
glass to light betwiH'ii X 3300 and X 4050, the trims 
paroncy for X 3000 light may be inoreased about 10 
per cent As this rejuvenating light is piesont in 
sunlight, both iletenoration and improvement oi 
transparency are going on during daily exposure 
The overall deterioration foi the whole of sunlight 
IS to about S0-H5 per cent of the transmission of 
freshly maile glaas In soda lime glasses the soda 
appears to be the sensitive constituent 

Surface and Interfacial Tension of Mercury Ri'cent 
values for the surfin e tension of men iiry range from 
400 to 50<( dyn(>a/em , and those for the interfacial 
tension between mercury and wah'i from 370 to 
427 dyues/cin , the greati-st dmagns'ini'iit existing in 
the values found by the sessile ilrop method H 
Rrown (J ^liacr Chrm Hoc , 56, 2504 , 1934) has 

modihtsl this method and finds that fhe lesults 
obtained with large fiat drops and with small ones 
agree with those obtamisl with tho dnip weight 
method Tho interfacial tension against water was 
found to he 374 3 djties/em at 25", and the surface 
tensions in dry air ami in a viuunim are the same to 
within 0 3 per cent, namely, 473 at 25" Thermo 
dynamic considerations show tliat the surface tension 
of mercury m a vacuum must be at least 447 at 26°, 
which exeliidea some previous values On the ussuinp 
tion that a mercury surfaco oxidises m air only m 
tho pri'si'nce of water vapour, some pu/zling results 
can he exjilaiiied, such as iireversiblo adsorjition 
effects and tho different results sometimes obtaimsl 
with a static and a dynamic method Tho fa<t, first 
oliaervixi by Quincke, tliat water spreatls on a fresh 
clean mercury surface, affords Tin excellent criterion 
of the clivanliiiess of a mercury surface 

Emission Spectra of Alkali Halides H Hamada has 
recently discusscil the emission spec tra of the vapours 
of the chlorides, bromides and iodides of sodium and 
potassium {Phtl Mag , Dec 1934) The spectra were 
obtamed hy heating the salts in tho hollow cathodo 
of a discharge tube With sodium salts, tho D lines 
are intensely excited and there is a nearly continuous 
spectrum extending to the long wave side of these 
luies Near the linos some band structure is observed 
There is a faint apparently continuous spectrum on 
the short wave side of tho D lines Similar results 
are obtained with tlie potassium salts The results 
are correlated with the Franck-Condon theory of 
molecular excitation Most of tho molecules excited 
by electron impact go into an unstable state which 
dissociates into a normal halogen atom and an 
excited sodium atom Tlie latter atoms emit the 
D lines. In an alternative jirocess, however, tho 
electronically oxcifexl molecule may be set in vibra¬ 
tion without dissociating, and it then gives rise to 
the band spectrum observed 

Down-coming Radio Waves. D. F Martyn and A L 
Oreen (Proc Hoy Soc , A, Jan ) have studied tho 
Wireless waves reflected from the upjier atmosphere, 
using a receiving system containing a vertical wire 
aenal and two vortical^ loops at right angles Each 
of these aerials was connected to a separate receiver 
and reeordmg galvanometer. The results obtained 
show that the down-coming, elhptioally polarised 


ray is often deviated laterally out of the plane nf 
propagation This phenomenon is probably resjiim 
Hible for tho inconsistent resiills obtainixl by other 
methods in measuring the angle of incidence ot 
clown-coming waves Tlie jirosont method enables 
the authors to calculate the position of the ionospheric 
reflecting centres responsible for tho down ooimiig 
ray these centres move about rather rapidly 'riic' 
angles of incidence observed corresjiinid ajiproxi- 
inatc'ly to symmc'trieal leflection in tho lonosplic're, 
and tho polarisation of tho down coming wave is 
normally, hut not alwavs, approximately eirciilar 

Pure Calcium Chromate When ealciiim chromate is 
jiieparcxl by mixing solutions of calcium chloride and 
(lotassiurn clironiate. the prei ipitatcxl calc mm eliroin- 
ate is always contaminated with adsorbed potassuini 
and chloride ions Prof J Milbaiier and Di J 
Dodkaf have now cliscovered a method which over 
comes this difficulty and have iiiiblishcxl their lesults 
in the Proceedings of the Mamrgi Academy of Work 
at Prague Thc'w authors have workcsl out the i‘xaLt 
conditions foi tho prixofutatien of call niin ( hromate 
by mixing solutions of caliiuin chloride and sodium 
chromate' The best results were obtamod by adding a 
solution containing 4(19-450 gm of calcium chloride 
per litre' to a saturated solution of sodium chroinat-o 
so that the former was iii excess, iiamoK', I 6 times 
the amount required according to the oiiuntion 
Na.CrO, h CaCl, - 2 NaCl -|- CaCrO, 

Tlie best lomjM'rature foi tho reaction was betwis'ii 
the limits IH ' and 27° O The precipitate of calcium 
chromate so obtained wits readily frt'ed from any 
adhering salt or excess of cJilciiun chloride, and is 
said to be particularly jiiiro 

Fatigue Research and Engine Design The' failure of 
revolving shafts in engines and machinery' has 
occurred so frequently that it has Icsl to much 
investigation Ships have been lost through the 
breakage of propeller shafts and many motorists 
have been dolayixl hy the fracture o( rear axles In 
a booklet published hy thi' Sofiety of Motor Manu 
focturers and Traders in 1932, it was stated that, of 
all the breakdowns in motor-vehicles, thi' breaking 
of rear-axle shafts accoiinti'd for 13 6 per cent In 
most cases such failures result in nothing but expcnsi' 
and ilelay, but when shafts in ships break, the 
consequences may be disastrous Ever sinie the 
screw propeller was adopted, shafts have broken, 
anything that eaii explaui the causes is of value to 
tho designer A geoil deal of light is thrown mioii 
the subjoot in a pajier read on January 26 to the 
North East (’oast Institution of Engineers and Ship- 
buililers entitled “The Relation of Fatigue to Mmlern 
Engine Design” In this papi'r, Mr R A Mai'gregor 
treated it from tho aspect of the manufacturer of 
steel forgings, Mr. W S Hum dealt with it os an 
engine designer while I^f F Bacon referred to some 
rosulto of researches in the laboratory. In Mr Bum’s 
view, researches on fatigue endurance by sciontita 
engineers were “sufRcient to prove that it can be 
rendered quite a harmless germ if the correct antidote 
18 administered Tho antiilote is simply the avoid¬ 
ance of stress concentration or notch effect” He 
gave some interestmg examiiles of the improvenn'iits 
effected in engine parts by the application of tins 
maxim. The paper contains a bibliography of more 
than two hundred books and papers piiblishcxl on 
the subjent of fatigue m this and other countries 
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Measurement of Geological Time* 


T HI'’ roport of Hio Coiniiuttoo on the Measiiu-ment 
of (kiolojfir Time for the year April 2S, 

1934, proparoj by the chnirmati, Prol A C Lane, 
contains an iinjiosmg record of tlie progress acliieveil 
and gives some oonount of the varied and far-roiwhing 
character of the researches now being carried out 
Prof Ijino contributes an aiticic dealing with the 
history of tho subject Ho also directs attention to 
his proposal that the isotopes of uranium from which 
the various senes originate should be distinguished 
as Ur-radium, Ur-actiniiim, IV thorium and (if 
nofnled) Ur-virginiiim 

Tho more impoitant of the new age detenninations 
are hstoil in the accompanying table All are cal 
ciliated from lead ratios except those for the Triassic 
and Keweenawan basalts, which are based on helium 


determmatioiis. As helium is liable to escape, tho 
highoat figure for the Kewootiawan is most likely to 
be correct. From the radium contents of the traver¬ 
tine deposits of the Mammoth Hot Sprmge, Yellow¬ 
stone Park, H ISchlundt iuids various ages up to 
14,000 years A purely geological method m appheil 
by F J Pack to the measurement of post-Miocene 
time. He has dotemunod the rate of roceesion of tho 
wall of Bryce Canyon at two feet jier century. The 
wall has receded a himdred miles since the Miocene, 

* National Kcwiarch Council Division of Geology and Oconrapliy 
Heport of the Coinmlttee on the Moasurement of a«oln(lc Time, 
presented at the Annual Meeting of the Division of Geology and 
Geography, NaUonal Besearoli Council, April 28, 1#34 Pii 11+86 
(WaslilngUin, DC National Besearch CouncU, 1934 ) 


correspondmg to a period of the order 26 million 
years This corresponds well witli tho age of 28 
million years found for the Cleveland Dyke in f'o 
Durham 

New methods for the dotcrTniiiiition of radium have 
been devised bj' R D Jilt ans and for thorium by 
W D Urry Work on tho actinium senes has been 
tameil out by A v'on (irossc and A K Ruiirk A F 
Kovarik has found that tho half-peruMl of thorium 
IS close to 1 3 10'* years, a result that agrees with 

u«le|Mindent ineusiircments by Heuimnii and bv 
Fesofoldt and confirms tho value odopteil by Ko\ arik 
and Holmes in tho “Age of the ]ilarth” (Bull 80, 
Nat Res Conn, 1931) Determinations of the atomic 
weight of lead from riyiioai tiv o minerals have been 
made by O Honigschmid. J P Marble, C M Alter 
and A D Bliss 

The extremely sensitive magneto 
optic methods of F Allison ha\e 
now hiien brought into use (' S 
Piggot, of tho Goophvsieal Labora¬ 
tory, has CO operated with Allison 
in detecting tho isotopes of lead in 
various mmorals, particularly those 
of tho (Jreat Bear Lake pitchblende 
deposits Sixteen isotopes of lead 
are now known and eight of urani- 
luii The programipe of research 
on the disintegration of potaasiiiin 
and tho acoiiinulation of t'a^' in rocks and mm<>rals 
during geological time, announced by Holmes at the 
York moetmg of tho British Association, is being 
carried out systeniatifolly in collaboration witli 
Alluion, who has so far dotormmod Ca** in about a 
hundred analysed materials The results, which it is 
hoped will soon be pubhslieil, not only throw inuch- 
noeiled light on the vexed question of tho origin of 
Igneous rocks, but also serve m the case of appro¬ 
priate rocks and minerals to detonmno tho period 
at which consolidation took place 

Prof I^ne and his Committee and tho active team 
of associated workers are to be congratulated on the 
spectacular acceleration of progress that the last few 
years have witnessed 
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J P Marble 

Edith Kroupa 
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«6 

444 

302 610 
626 
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The Pre-Crag People of Suffolk 


O N February 19, Mr Roid Moir spoke at the 
Royal Anthropological Institute on “The Age 
of the Sub Crag Flint Implements”. It is now 
twenty-five years since the first tr&oes of man were 
found m the SiiRolk Bone Bed beneath the Red Crag 
The Bone Bod is of very considerable geological 
antiquity, and predates those deposits contaming 
tho earliest pakeohthic implements. 

Mr. Reid Moir has earned out many excavations 
m tho Suffolk Bone Bed. and after a very searchuig 
exammation of a largo number of artefacts from this 
deposit, concludes that these can be divided into five 
groups which show marked differences from each 
other These differences make themselves manifest 
4n colour and condition, and in the types and fiakmg 
of the vanous specimens Tho charaotenstios men¬ 
tioned serve to differentiate the groups, which more¬ 
over contain artefacts which exliibit reflakmg. Such 


specimens, which are well known in later pre¬ 
historic cultures, represent those which were flaked 
by one man, Eind then patmated and stamed, to be 
found afterwards and reflaked by another and later 
man. Tho later flakuig shows usually a different 
colour from the earlier, and clearly cuts through 
the more ancient surface Further, the colour of 
the more recent fiakmg can be matched with that 
of another group, and so on, thus establishing the 
fact that below tho Red Crag there exist five periods 
of human flaking upon tho flmts there assembled. 
Mr Reid Moir lias earned out an exhaustive senes 
of measurements of the specimens in each group and 
this supports the conclusions based upon ooloiir and 
condition, as to the reahty of the presence of the 
five groups mentioned. 

The Suffolk Bone Bed is a typical residual deposit 
made up largely of the wreckage of strata at one 
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"tune existing in East Anglia, and broken in> by the 
irruption of the soa into the area in Crag tiinoH At 
Bawdsey, on the Suffolk coast, the sea is to day 
attacking a cliff ooniposed of London clay, Roil Crag, 
Glacial Gravel and surface material As those various 
beds are washed away, the heavier contents collect 
at low tide maik, and are forming a deposit similar 
in some respects to the .Suffolk Bono Bod It is mdeeil 
highly probable that this was accumulateil under 
analogous conditions, and it is jiossible that the 
mammalian remains of different ages in the Bono 
Bed, together with the (lint implements, at one time 
occupied their respective geological horizons in the 
now vanished land of Suffolk 

Tho inaiiiinahan bones and tooth m tlie Suffolk 
Bone Bed range from Upper Miocene to late Pliocene 
times, when this deposit was laid down It is possible 
that tho earliest gioup of tlio sub-crag flint imple¬ 
ments may date bat k to the tiarlier pait ol tho 


Pliocene, oi oven to more ancient times, but this is 
not yet ostablisheit The sjMicimcns of the earliest 
group, though exhibiting many aidiaic charactci istit s, 
cannot however be looked upon as tho tyjiii of arte 
fact likely to be inatlo by the earliest represontatives 
of the human lace , but this gronji is obvioiish of 
an oxtremo antnpiity, and its e\isteiue ])onits to a 
muoh gieatei age foi tho hiiman nice than has 
hitherto been supposcxl It has long bi en leiognised 
and accejjtod that man was present m East Anglia 
bofoie tho deposition of tho Red Crag some 500,000 
years ago, but it now apjioars that this peiiod of 
tune must bo greatly extondixl to mi hide the earliest 
group of tho pre-CTag nrtefarts 

Tho exiavations which over a iiuinbi r of \ears 
have boon coruhicted b> Mr Reid Moir in tho .Suffolk 
Bono Bed. have been miule jiossible by the invaluable 
hnaticial help of tho Royal Soiiety, the Perev .Sliwlen 
Meinoiial Eunil and Mr T R Paikmgton of Ipswich 


Artificial Production of the Hormone of the Corpus Luteum 


T he transformationB of cholesterol into the male 
sox hormone (androsterono) and of stigmiustend 
into a crude product having the biological activity 
of the ourpua lutourn hormone' have boon rapidlv 
followed by further important developments m this 
field of investigation of the sox hormones, and tho 
corpus lutourn hormone has now boon prepared in 
a chemically pure state from stiginastorol and also 
from pregnandiol 

Tho conversion of pregnandiol into the hormone 
was achieved by Butenandt and Schmidt* ui a 
strikingly simple manner Having first shown that 
by partial hydrolysis of pregnandiol diacetato the 
nuclear aoetoxy group was liydrolysed, they con¬ 
verted tho moiioacetato by a series of stages into the 
hormone, and showed thereby that tho hormone was 
tho A' * or A* ‘ unsaturatod diketono eorn'S|>ond- 
ing with pregnandiol These authors then found that 
pregnandiol could be transformed into the pure 
hormone by three simple stages, namely, oxidation to 
prognandione, monobromuiation, and subsequent 
elimination of hydrogen bromide by heatuig with 
pyridine. As pregnandiol may be isolated from 
the urmo of pregnancy without difficulty, there is 
no doubt that considerable supplies of the artificial 
hormone will be manufactured by this mothixl 
The isolation of the pure hormone from the degrada¬ 
tion products of stigmaatorol has been roconled bj 
Fernholz* and by Butenandt and We.stphal* As 
Femholz and Chakravorty* have also shown that 
both cholesterol and atigmastorol may be degraded 


to the same 3-hydroxy-aor-o(k^cholamc acid, this 
conversion of stigmaatorol into the corpus lutourn 
hormone establishes the positions 3 and 20 for tho 
two keto groups of tho hormone Tho A* * position 
of the double bond is also regarded by Butenandt and 
Wostphal as established by tho formation of the 
hormone from stigmasterol, but since tho jKisitioii 
of the double bond of stigmasterol is basod only on 
analogy with cholesterol* it is better to lulrmt that 
the A ‘ • position for the double bond of tho hormone 
has not boon rigorously excluded 

Butenandt and Mamoli’ have directed attention 
to the fact that pregnandiol is therefore a hydrogena¬ 
tion product of the hormone, and m the light of 
this conception it is easy to undi'rstand the iiresenco 
of large quantities of pregnandiol in tho urine during 
pregnancy, for tho diol is thus scon to bo tho form 
in which tho hormone is oxcioted, just iw cholesterol 
is oxcrotod in tho form of its hydrogenation product, 
ooprostorol. 

Tho artificial hormone, like tliat jirejiarod from 
corpus luteum oxtroi ts, exists in two jiolvniorphous 
forms, one of which is readily converted into the 
other* 
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Temperatures 

I N a lecture before the Newoostle-on-Tyne Astro¬ 
nomical Society on December 12, Mr, W. M H. 
Qreavee deeoribed the way m which stellar tempera¬ 
tures are derived from a study of the spectra of stars 
AH information regarding temperatures of the stars 
is derived from their light and its analysis. In heating 
a metal, while at first the radiation is almost entirely 
limited to the infra-red, with mcrease of temperature 
it includes wave-lengths m the visible part of the 
^>eotrum, and the proportion of blue to red light 
emitted increases as the temperature rises. But we 
cannot generally find temperature from colour, since 


of the Stars 

the omissivity of bodies vane-s Ncvoi theless, our 
knowledge of the temperature of store is derived 
from measures of the colour of star light, the source 
of which 18 tho outer layers of tho star 

The ‘black body’, which theoretically absorbs all 
radiation falling on it and which, when heated, emits 
radiation of all kinds, is taken as a standard of 
reference. For such a body tho proportions of omitted 
light at different wave-lengths are connected with 
temperature by Planck’s formul® Observation shows 
that, BO far as measurement mode between spectral 
Imee is concerned, stars are emitting radiation in a 
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similar manner to blac’k bcxlu's, although they are 
actually ‘grey botly’ radiators This being so, the 
contmiioiis gpt>otriitti of a star can be matchml m 
colour with black body radiation corrc'sjionding to 
some toinfioTature, and tins tcmjjonttiiro is callwl the 
‘colour temperature’ of the star 

The light from a star consists of radiation from its 
surface and, to some extent, radiation from its lower 
layers which has only been partly absorlied on its 
way to the surface Tlieoretical investigation shows 
that, subject to certain hypotheses, the colour 
temperature of a star is about twenty five per cent 
greater than tho actual temiMratuie ol the suifaie 
A comparison is made between the light eiiiittisl by 
the star and a laboratory soiiice tho colour ti'mpera- 
ture of which is known, anil it is nccessarj to measure 
the ratios of tin* radiations from the stai and tho 
laboratory sonreo at two separate wave longtlis 
Applying Planck’s foimiila for the ratio of the 
radiations from the latter at the two wave lengths, 
the measurisi ratios make it possible to ilerive the 
ratio of tho radiations from the star at thesis wave¬ 
lengths Wc then have the data ts> give the colour 
temix'mture 

for measuri'ment, the Rjicctra fiom the star and 
laboratory source are photographetl on the same 
plate and the photo ehemieal properties of the 
emulsion an- utilised, sint(> there is a relationship 
between the optical density or degree of blackening 
of the negative and the amount of light which eausoil 


it By an additional senes of exposures of the plate 
to sources of light tho relative mtensities of which are 
known, spectral images are formetl which enable a 
csdibration curve to bo made for any particular wave¬ 
length, and from this, diffcrtmces m optical density 
can be converted into ratios of light Tho data 
obtained yield a quantity known as the ‘colour 
function’, which is related to colour tompomturo by 
a formula derived from Planck’s formula, and thence 
tho colour temperature of the star is obtained 
Star light IS reddened m passing through the 
earth’s atmosphere and the observations have to he 
corrected for this j-ffei't Use is miulo of a system of 
stars the differences of colour function of which have 
been measuroil by a 8«>t of comjinnsons in pairs at 
iHjual altitudes above tho horizon Pairs of stais 
chosi'ii from this system are now photographeil at 
imisjiial altitudes, and eaeh such comparison yields a 
quantity, pait of which is duo to difference m colour 
function and part to the atmospheric effect As tin* 
difloronco of colour functions has bwn already 
obtained, atmospheric riHldening can be determined 
and applied to comparisons between stars and tin? 
laboratory source userl for comparison 

WoU-detormmed colour tempcriituros for a numbti 
of stars aie now av'uilablo ivs a result of the work at 
different observatories, and in the study of the rela¬ 
tionship between temjierature and other effects a 
striking correlation of temperature with spectral 
t\p<» has been found 


Reorganisation of the 

T he University of Durham entensl iqmn tho 
second cenl.ury of its existence three years ago 
with prospects somewhat clouded by contioversies 
relating to medical ediieation The Koval Commission 
appoint( hI m March 1934 to report on the University’s 
organisation and woik foiuid the constitution of the 
Uollego of Modicme, which, togethei with Armstrong 
College, forma the Newcastle Division of the Uni¬ 
versity, and also theUniv ersity statutes, to be nidically 
unsound in many resjiects and more particularly m 
their failure to confer on tho University any control 
over the fate of one of its own professors 

The recommendations of the Commission, embodied 
in the report just pubhslied (London HM Stationery 
Office, Umd 4815 Is fid net) provide for the recon¬ 
stitution of tho Newcastle Division as a single unit 
by tho amalgamation of its two colleges under a 
head, to be appointed, m the first instance, by tho 
Urowii For the guidance of the organisation and 
development cif mc'dical education and the main¬ 
tenance of close relations betwoeiv the rollego and 
the associated hospitals, responsibility would be 
vested in a dean of medicine, to be ex-offiew a member 
of the Court and Senate of tho University and of the 
Council and Academic Board of tho College and chair¬ 
man of the Hoard of the Faculty of Medicine and of the 
Medical Studies Committee of tlio Academic Board 
Of tho two schools of thought with regard to 
the place and treatment of chemistry and biology 
regained as part of the medical cumouluin proper, 
the Commission has ranged itself emphatically on tho 
side of tho champions of tho closest collaboration 
Ibetween the medical departments and the science 
departments in a university, the precise allocation of 
the teaching of the various frontier subjects being 
left to be determined in the light of the whole of the 


University of Durham 

teaching power which is available, rather than bv 
mere clepartmental considerations granted the 
desirability of relating tho toaidiirig of chemistry and 
biology' to human physiology' and anatomy and to 
medical problems goncnilly, tlie one thing to avoid, 
m the interests of the teachers themselves as well as 
of the students, is a divorce of this specialised teachmg 
from the university departments devoted to chemistry 
and biology 

Medical education in Newcastle has been somewhat 
hampered for many years by inadoi|uato promises 
T^iund for new buildings adjouiing Armstrong College 
and opposite tho Royal Victoria Infirmary has been 
accpiired, however, and an extensive scheme in- 
voJv'ing the sale of the present site of tho College of 
Medicine has for some time been under consideration 
Among the recommendations of tho Royal Com¬ 
mission on the affairs of tho University is one for 
the constitution of a temporary board of five persons, 
four appointed by the College of Medicme and one 
appointed by Armstrong College, to sell the existing 
promises and generally to arrange for tho finance of 
the new building, to control tho proceeds of sale and 
tho greater part of the capital funds at present 
vested m the College, to assume o-ontrol of the new 
site and supervise the erection of the now buildmgs 
and ultimately to transfer tho premises together with 
any fimds in its hands to the proposed now University 
College to be formed by amalgamation of Armstrong 
College with the College of Medicine A tune limit 
not exceeding seven years would be fixed within 
which the Boanl would have to complete its activities. 

The Durham Observatory, which was opened in 
1841, IB at present vested in the Council of the 
Durham Collies, and is managed by a large body 
of curators, ofwhom some are teachers in Newcastle. 
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111 tho gonoral dobaclo wliroh overtook the teai hing 
of science in the University of Durham in the eighteen- 
sixties, the study of astronomy siirvivetl and at 
times tho astronomical work luvs boon of considerable 
importance A seismogiaph was mstallrsl in 1929 
Among the Royal Commission’s recommendations 
for tho futim' government of the University is a 
jiroposal that the Obseivatory should bo transferred 
from the Coundl of tho Dm ham Colleges to the 
University It is pointed out that, there being s< lenco 
departments in Isith the Durham anti the New 
castle Divisions, the work of tho Obsorvatoi\ should 
be regarded as a central iiiiivei-sitj activity 


University and Educational Intelligence 

Camukidoe —The (ieneral Board has issued a 
report on the futiiie organisation of teaching and 
research in crystallograplij Tho following recom¬ 
mendations are made (1) The Crystallographic 
Laboratory shall be under the control of tho Cav cndish 
professor of expurunental physics (2) All teaching 
of crystallography for Part 1 ot the Natuial Scientes 
Tripos shall be giv eti m the Department of Mineralogy 
and Petrology All teaching of crystallographv for 
Part II of the Natural Sciences Tripos shall be given 
in tho Crystallographic Lalxiratorj (3) The leseareb 
facilities of the Crystallographic Jjaboratory shall be 
available for use by tlie start of the Department of 
Mineralogy and Petrologv anil the research facilities 
of the Dcjiartmenl of Mineralogy and Petrology shall 
be available in a similar manner for use by the staff 
of tho Crystallographic Laboratory (4) T’here shall 
be an assistant tlirwtor of research in crystallogiapliy 
who shall bti responsible to the Cavendish professor 
for advanced teaching and direction of lesearch m 
crystollography (5) 'There shall bo an assistant m 
experimental research m crystallography whose duty 
shall bo to fiolp tho assistant director of rost'arth 
Ho shall be appouited by the Cavendish professor, 
subject to confirmation by the Ueneial Board It 
IS recommended further that Mr J D Bernal, of 
Emmanuel College, bo appointed assistant director 
of research in crystallography from Octobtu 1, 1934, 
with a pensionable stipend of £500 a year 

Oxford —Tho contributions to science by the early 
.members of Wadham College formed tho subject of a 
public lecture in tho Hall ot the College on March 2 
The speaker, Dr R T Gunther, stated that but for a 
most lamentable accident the lecture would have 
been delivered by tho late Dr F. A Dixey, whose 
unrivalled knowledge of the connexion of tho early 
fellows of the College with tho foimdatiorf of the Royal 
iSooiety hail delighted many audiences in that hall 
Portraits of John Wilkins, Sprat, Seth Ward and 
Wren hang on its walls, Sydenham and Mayow 
were among its members Less well-known was tho 
botanioal work of Wdlter Stonehouso (1697-1656) and 
of Richard Warner (1713-76) 


Thb! Royal University of Pisa is offermg a research 
scholarship for the year 1930-36 under the Galileo 
"Galilei Foundation Tlio scholarship is open to all 
and, if a candidate is not Italian, he will be expected 
to carry out scientific research m an Italian institute 
during the tenure of the scholarship Further in¬ 
formation can be obtamed from the Rector of the 
University of Pisa. 


The first Regional British Isli-s CoiiteieiiLe of the 
Now Education Fellowship will he lield at tho 
University of St Aiulrows on August 13 22, iindci 
tho prosuloncy' of Dr A 1) Liiidsav, Master of 
Balliol College, Oxford 'l'h(> tliuiiie of tin Confeienec 
will bo “Education and Leisiiie How to Create a 
Democratic Culture” Two jiiohleins will be dis 
cussed, namelv, (sliniition loi leisure at schools and 
the provision of facilities and training foi adolesci nts 
and adults so that tbev' may- be abli- to make use 
of tlieir leisuro after school life is over The subject 
of Dr Lindsay’s address will ho “L neiniiloyinent and 
Education” Further infoiinatioii can bo obtaiiicxi 
from tho New Education Fellovvshii) 29 Tavistock 
Sijiian , London, W C I 


Science News a Century Ago 

A Description of Upper California 

At a miM'ting of tho Royal Geographical Soi lety ou 
March 9. 1836, a communication was rctnl Iroin Di 
Coulter describing Upper California, in which he 
had resided for two years The onlv' portion of the 
country whuh was settled was mainly' along th(> 
coast, the chief settlers Is'ing the Catholii mission 
artes, who sought to (olk>ct around thiur stations an 
Indian population, whom they taught, in a rude way, 
to till the grounil and lear domestii eattlc, while 
they compellixl them to conform to then religious 
observances The great article of produce was black 
tattle In 1827 the missions possessed 210,000 
branded cattle, and it was supposed not lass than 
300,000 unbranded The number ol wliit;C inhabitants 
in Uppei f’ahfornia was estimated by- Dr Coulter 
at 6,000, and they were rapidly mcreasing, while the 
Imlian population was decrt>using The jirosjietts 
for settlers m the noith were good, the district being 
highly fertile, well wooded and watered The Tuli 
Isikes, although shallow in the dry season, furnishtsl 
good facilities for the tmnsport of wood, liiiles, ett 
Gold hotl boon found m a sticam falling into the 
Southern Tub 

Colliery Explosion near Wigan 

According to the Annual Register for 1836, an 
explosion of firedamj) m a coal mine near Wigan 
on March 9, 1836, caused the death of three women 
working in the mine There were only six persons 
working m the pit, which was a small one, hut the 
pit was known always to contain a great quantity 
of inflammable gas Owing to this, a pits'e of cloth 
hatl been plactxl at tho bottom of tho pit to assist 
m ventilating it, hut ou tho day of the aci idcmt this 
was not in place On a workman, Peter Tabenuer, 
going into the colliery with a nakotl light, ho netictxl 
symptoms of an apprniu'hing explosion anti hastenixl 
to get out of the pit, calling the others also to do so 
Unfortunately, before they could get out, the explosion 
took place, bummg two men badly, and killing another 
man and three sisters aged respectively' nineteen, 
seventeen and fourteen years “Hatl 'Tahemiei,’ 
said the Annual Register, “taken the precaution of 
using Davy’s safety lamp, instead of approaching 
with an unguanled light, which ns sixm as if 
approached, set fire to tho explosive thud, this 
accident m all probability would not hav'o happened 
He had one of the lamps at home but out of repair, 
and through tho extreme poverty to which lie was 
reduced, he ooultl not afford to get it rejiaired ” 
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Egyptian Chronology 

On Miiroh 12, 1835, Honry Haltiim, tho hiHtoiian, 
wrote to Mrs Somerville directing her attention to 
an on or she had made in her “Connexion of the 
Physii'al Sciences’’ On p 104 o( this work Mrs 
Somerville had written “'J'lie Kgyjitians estimated 
tho year at 385 <1 8 h , hy whicli they lost 
one year in every' 14,001, their Sothiac peiioel 
They determined Iho h'ligth of their yeai by tho 
heliacal rising of Sirnis, 2,782 years hofor»» the 
Diristian era, winch is tlie earliest epoch of Kgyplian 
chronology ’’ After pointing out that the Hgyptiaii 
civil year was of 3(15 days only and tho Sothiac 
period was 1481 voais, not 14,601, Hallain said 
“I do not see how the heliacal rising of Sinus m any 
one year could help them to determine its length 
By comparing two siuiessive years they could of 
course hace got at a sidereal year , but this is what 
they did not do , hence tho irregularity which 
produced tho tamcular cycle The cominencomoiit 
of that cycle is jilacod by ancient chroiiologers m 
1322 AT It seems not correct to call 2782 a r ‘the 
earliest npocli of Kgyptian chronology’, for we have 
none of their chronology nearly so old, and m fact no 
clironology, properly so called, has yet been made 
out by our Egyjitian researches Ceitainly, 

2782 A c is a more remote ora than we are hitherto 
warrantcsl to assume for any iwtronomical observa¬ 
tion ’’ 

A History of British Fishes 

Among its shoit notices of nc'w books, the 
Athenneum for March 14, 1836, refeircxl to “A 
History of British Fishes” by William Yarrell ‘‘Here 
IS the first number,” it said, ‘‘of a beautiful work, 
to bo coinplotiKl in fourteen monthly parts, illustrated 
by woodcuts of all the species, and numerous 
vignettes The name of Mr Yarrell is siifliciont 
guaranty for the iwciiracy of tho work , and wo con 
assure our readers that the oxijiiisito beauty of the 
illustrations leaves nothing to be desired It promises, 
when comploto, to be o worthy companion to Bewick’s 
‘Birds’—and we know not that we could sivy more 
III Its praise ” Yarrell, who was born in 1784 and 
died in 1856, was a successful business man and head 
of a newspaper agency Devoted alike to sport and 
natural history, ho belonged to the Linncan, Zoo¬ 
logical and Kntomological Societies His collections 
of fishes and birds wore purchased for tho British 
Museum 

Chemistry at Oxford 

In the Lent Term, 1836, Dr .Daubeny began a 
course of chemical lectures in the basement of the 
Old Ashmoloan Building at Oxford to an aiuLence, 
some of whom rose to great distinction Among them 
were Archibald Campbell Tait, S' R S , then a newly 
elected fellow of Balhol, who afterwards became 
headmaster of Rugby, 1842-60, Bishop of London, 
1866-68 and Archbishop of Canterbury, 1868-82; 
William Dudley Ryder, afterwards arbitrator in tho 
Mixed Court of New York ; Regmald Windsor West, 
seventh Earl Delawarr; and John Bennett Lawee, 
who had matriculated at Brosenose College in 1833, 
and who founded the Rothamsted A^ioultural 
Experiment Station ton years later. In those days, 
it waa quite usual for persons intending to take holy 
orders to attend soientiflo leotures. 


Societies and Academies 

Londox 

Royal Society, February 28 .1 Mkci.anby Tlio 

8iippo»Hl coagulation of oxalate plasma by trypsin 
The action is due to the conv'ersion of prothrombase 
to thioinhaso hy tho ionised calcium containod in the 
trypsin solution The quantity of calcium nspiired 
to coagulate oxalate plasma is determined by the 
thromliokinaHe content of tho plasma Plasma con¬ 
taining N/80 potassium oxalate and an optjniRl 
quantity of kmaso may he coagulated by the addition 
of A’/8(M» calcium chloride This fact indicates tho 
avidity of kinase for securing tho calcium ions to 
the piothromhase kinase system Mammalian blood 
collected ducctly into a solution of jiotassium oxalate 
obtains kinivse relatively slowly from the colls of the 
blood The interval <if time after leaving the blood 
vessels is greater than that required foi tho precipita¬ 
tion of 76 per cent of the total c-alciuin of the blood 
by the potassium oxalate (1 Sact Experimental 
studios in insect parasitism (3) Host selection 
Parasites attiK-k onlv lertain hosts, but why they 
choose some piarticular sjsicies and reject others is 
unknown Two strains of the parasitoid Trtcho- 
grmmnu ecanejiceru, reared exdiisively on SU-otroga 
and Kphejitui rosiiectivoly for 63 and 43 generations, 
developed no dopondenco on, oi preference for, their 
respeidive hosts Both strauis jireferrcd Ephestia, 
but the pieferonce was not a specdio one for 
Ephestvx hut a preference for Ephestia as the 
larger host Ovipositing females of Tnrhogratnina 
attacked a number of true hosts from which their 
progeny successfully emerged, soveial unsuit¬ 
able hosts m whicli their progeny were unable 
to develop , and a variety of false hosts m which 
they were unable evon to lay t heir eggs The principol 
criterion used by ovipositing females of Tnehogramma 
m tho selection of their hosts is that of size G 
F'rabnkei, A hormone causing pupation m the 
blow-fly, Calliphom erythrocephala This secretion 
IS produced 16 hours liefore pupation (at 20" C ) 
Tho hormone producing organ is oithei tho ganglion 
or in Its immediate neighbourhood After tho hormone 
has been dischargeil, pupation can be successfully 
accomplished without the co-operation of the ganglion 
I'he atrnosphenc oxygon required for the darkening 
of the pupa IS brouglit to the skin through the ^ 
tracheal system. 

Pakis 

Academy of Sciences, January 21 {C R., 200, 269- 
356) The president announced the death of Emanuele 
Patemo di Sessa, foreign associate. Ettnx Picard 
F unctions of one variable possessing a theorem of 
addition L Lbcorntj , Tho retour itemel Ernest 
Esci^angon • A photograph with long exposure of 
Nova Herculis RomarlU on a peculiarity present in 
the photograph taken on January 11, and not appear¬ 
ing m photographs taken on January 7 and 12 
Marcri, Briddouin a heterogeneous electro¬ 
magnetic ether capable of producing a field of a 
quantic atomic force Hyacinthe Vincent and 
FRAN9018 Morbi, • The alexio deficit determined by 
experimental hyperthermy, Louis LtimjcRB : An.- 
optical mverter, A modification of the Wollaston 
pnsm. Charles Camiohel, LAopold Esoandk and 
PncRBE Dumn. Indeterminations m'the phenomenon 
of sudden enlargement (hydraulics): the influence 
of tho initial conditions Alexandre Guillierhond 
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was elected a member of the Section of Botany m 
succession to the late H. Locomte. Gerard Cor- 
DONNlKB . A new method of generation of right 
conoids Smvio Minktti . The search for the ex¬ 
ceptional values of a senes of analytical functions 
and a new criterion of normality of a family of such 
functions CllAllLics Sadiion The determination o 
priori of tho coelhcients of turbulent friction toi con¬ 
duits and rough plates PiKHUEV ernottk Tliodamp- 
mg of oscillations ol real materials Golustkin 
The determuiatiori of the potentials of iiitenu-tion of 
corpuscles Gaston Duvouy and Raymond Jouaust 
Tho absolute measurement of magnetic holds anil 
tho iloterrnination of tho ampere in absolute value 
Several authors who have made absolute moasiire- 
monts of magnetic fields by tho two usual methods, 
tho induction method and tho electromagnetic 
method, have obtaiueil results showing a systematic 
diftorenco and this has boon attributed to tho differ¬ 
ence between tho absolute ampere (deduced from its 
electromagnetic definition) and tho international 
amiiero Tho exporunonta deacribixl by tho author 
show no such differonce Tho ratio of tho intornationol 
ampere to tho absolute? ampere deducetl from tho 
exporimonts described agreiva within 1 m H»,(M>() with 
tho value of JT L Curtis and R W Curtis (U S 
Bureau of Standards) Albert Tubcain and 
Raymond de Bony de Lavbronk Observations 
on tho communication of M Jai(|ues Mctadior 
relating to the action of the magnetic field on the 
Brownian motion J Cav iieu A method permitting 
tho sojiarate study of the roctification of tho two 
contacts of a rectifier with rigorous clmiination of 
the rectification of one of them Application to tho 
localisation of the ^ rectification of coppior sulphide 
detectors Paul Gaubeivt The anisotropy ol 
liquids round gas bubbles Albert ABNimr The 
resolving power of visual optical instruments and its 
lelations with tho optical quality of tho instrument 
K SiTTE Remarks on tho theory of artificial nulio- 
aotivity WoLVOANO Centner . The disintegration 
of beryllium by the y rays Absorption of the omitti'il 
neutrons Effective section of the y-nvys Mokice 
Lktobt Tho kinetics of the thermal decoinjiosition 
of acetaldehyde vapour in the presence of traces of 
oxygen Pierre Vallet Tho theoretical stiuly of 
the decomposition of hodies with Imearly incrcusmg 
temjieratures Mme. Marik Elisa P Rumpf 
jPertitwiates and porvanadates Using tho method 
^of contmuous variations, it was found that the per- 
compound formeil corrosjxmds to tho action of one 
molecule of hydrogen peroxide on one molecule of 
titanium totl^hlonde or of sodiimi vanadate. The 
equilibrium constants of those reactions were deter¬ 
mined Albert Portevin and Pierre Ouevenard 
The microraoohanical study of wolds An application 
of the mioro-inachino recently doscnbeil by Cliove- 
nard Diagrams are given showmg the results 
obtamed with wolds of chrome molybdenum steels. 
G Lbjeune : Som^ tarbromangomo salts. .Tui,es 
Jabbousse • The hydrogenation of d^henylpynivie 
acid Jean Rudic : The quantity and tho nature 
of tho gases evolved imder the action of heat and a 
vacuum by some fossil Rumaniwi coals Contribution 
to the classification of these combustibles E. Aubbrt 
' DE La R#b • The geological constitution of Walks 
and Futuna Islands. Gilbert Mathieu : The geo¬ 
logical structure of the Vendesm Booage Edmond 
Satjrin : The presence of the Lias m tho province of 
Phu Yen (South Annam) and on the age of tho 
upper grits of south-east Indo-China. Albert F de 


Lapi’ABBNT The Tertiary basin of Eoulx, near 
Castellano (Haute-ProveiiLc) Adolphe liF.PAVK 
Tho origin of tho helium ot natural gasiw Helium 
and okaco-sium (element No 87) It is suggested 
tliat tho presence of lithium and ciPhiiim m springs 
oxceptionally rich in helium am indicators of the 
onguial prosonco of tho hypotlicticiil alkaline radio 
olomont No 87, or ekai icsiuin, m tho stiata supplying 
the mineral matter tor those springs Noubekt 
Castfukt Tho gulfs and caverns of the Ta/>i 
region (Moroi co) Robeu r iiK LiTARDiiBE Obsii va 
tioiis relating to tho cytlc of the nui lixiles in somatic 
mitosis Jean Chazk and Anurj?, Sarazin Con 
tribution to the study ol tho rnSlr, a disi'iisii of iiiiish- 
room beds The internal morpliology of sjiei ics of 
PaiiUioUt with parasites Pii Joyet Laveiiune 
Coiitrihution to tho search for vitiimm A m anunal 
and plant cells Mllk Germaine Cousin A case 
of gynarulromorphism in a hybrid grosshoppi'i, 
ArJtdcta biinacttlaUi uimpestns, A binutculutu Emile 
F 'J’krroine and Robert Razafimahery The 
distribution of tho excrement it lal forms of sulphur 
m tho various aspects of metabolism Mlle Paull 
Leh' , Tho metabolism of imidazol 


Amsterdam 

Royal Academy of Saences {Prot , 38, No 1, lOSS) 
W J i)K Haas and J M Casimir-Jonkek Pene- 
tmtion of a magnetic liold into siipra-conductiY e 
alloys Extends previous work on tin to BqTl, and 
a Pb-1'l alloy (64 8 i>er tent Tl) H ter Meui.fn 
and Miss H J Ravbnswaay Tho molybdenum 
content in loaves Tlio molybilonuin content of the 
leaves of all tho tnsvs investigates! exiept the horsc- 
chestmit remaineil constant or incroosoil betwei'n 
May and 0<-tobcr A van Ittf.rbfkk and W H 
Keesom Measurements on the viscosity of oxygen 
giLs at liquid oxygon temjierntiims Determinations 
between 00 2“ K and 70 4’ K hy tho oscillating 
disc method E S Ornstkin and J W Meyer The 
velocity of alcoholic fonneiitation A matliemivtioal 
theory of the larhori dioxide evolution and sugar 
consumption in alcoholic fennentat ion is developed and 
checked on tho authors’ and other observers’ experi¬ 
mental ilata R Weitzbnbock On restricted Bern I- 
mvaiiants of binary forms A A NiJi-.ANn Moan 
light curves of long period vanablos (2\) Z Cygm 
The period of this star is 262 days and the amplitude 
6-SO magnitudes P J Botjma Outlines of a general 
theory of the colour metric (1) Extends and com 
pletcH pri'viouR theories by Schrbdinger anil Thoden 
v Volzen tTutms Wolff Demonstration of a 
theorem on the conservation of tho angles m the 
tonformal representation of a domain in tho neigh 
bourhood of a frontier point Kurt Mahler An 
arithmetical property of tho 'faylor coefficients of 
rational functions It Bkknee and F Korte 
Theory of functions of several complex variables 
The boundary of the region of regularity P Koets 
Complex coacervation of amy lophosphoric rckI and 
proteins and its possible bcanng on tho problem of 
umylopectm Viscosity measurements of mixtures of 
amylophosphorie acid and various protemsandpossiblo 
interpretation N H van Doobninck Tho position 
of the Laki crevasse in Iceland N H van Doon- 
NiNCK The ongin of the shield volcanoes and tho 
volcanic table mountams of Iceland Gaston Asthk 
Pencatalan beils of Paeudoioucaaia Catalaunico, 
Gaston Astrb : A preradiohte from the island of 
Ibiza. G. V. Ubisch • Influenomg the signs of 
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hoteroMtyly in 0.ialia slrtcta by IJaHlago Oxaltdia 
F Kruek Contributions to the knowledge of 
oxygon respiration in ^acorw milla A. Biemond and 
Ph H Hartz Hypogenitalism in a case of dystopia 
of the neiirohypopliysis with special leferencc to the 
role of tho basophilic elements It is concluded that 
if the gonadotrojiit hormone is jiroduced by the 
basophilic elements, it must be transported by way 
of the pars posterior and hypophyseal stalk W 
Hukkwiez . Contributions to tho tojiology of de¬ 
formations (1) Higher dimensional homotopy' 
groups .T F Dreyeh A human skull from Flons- 
bad. Orange Free State, with a note on the endo- 
< ranial cast by C II Arifins Kajipors 


Forthcoming Events 

[Meetings markeil u'llh an asterisk are open to the public \ 
Monday, March 11 

British Miskum (Nati hal Histoui), at 1130 —Miss 
C K Longheld ‘ A Naturalist in Bra/il” • 

ViCToniA iNSTiTDTt,, at 4 JO —Dr W Hell Dawson 
"Solar and Lunar Cycles implied m the Prophetic 
Numbers of the Book of Daniel” 

Ro\At OEOORArHK AL SoiiKit, at - Dr Brysson 
Cunningham "An Inland Water Suriev for (treat 
Britain" 

Uncveiihity of Olasoow, at 8 30 —J Anderson * Pro 
gross in Shipbuilding” • 

Tuesday, March 12 

iLLUMtNATlNO KtfOlNFKlUNO SociFTv (Joint Meeting with 
the Royal Afrovautical Society), at 7 —H N 
Groon “Bocent Developments in the Lighting of Air¬ 
ways and Aerodromes" 

Wednesday, March 13 

Koyal Society or Arts, at 8 —S A Mam “Properties, 
Characteristics and Uses of Stainless Steel” 


Thursday, March 14 

Royal Society, at 4 30~H J Taylor “Th^ Tracks 
of a-Particles and Protons in Photographic Emulsions” 
M L E Ohphant, A E Kempton and Lord Ruther¬ 
ford “The Accurate Determination of the Energy 
Released in Certain Nuclear Transformations” 

London School of Hyoifnf and Tropical Mfdicine, 
at 6 — Dr V B Wigglosw-orth “Obsorvations on the 
Malaria Epidemic in Ceylon” • 

Bedford College fob Women, at 6 15—Prof C D 
Broad "Tune as a Metaphysical Problem” • 


Friday, March 15 

Physical Sooiety, at 4 46—(at the Imperial College of 
Science, South Kensington, S W.7) —Annual General 
Meeting 

Kino's Collbob, London, at 6 30 —Mai Gen. Rowan- 
Robinsoa “Iraq and her Neighbours" ♦ 


Saturday, March 16 

Micbochkmical Club, at 10 30—(at the London School 
of Hygiene and Tropical Medicme, Keppel Street, 
W C 1) —Annual General Meeting 


Official Publications Received 


tho Uomn omoe, 1934 Pp i( h 
) 2« net 

it for Medlral Research Repor 


CiTmiiilttm of the Rrlvj 

p 172 (I.<indon HM Stationers Otflee) St net 

torla and other Rentdeiitla. 

...._ ->f Health lor the Treatment o. _ 

ThImtcuIosIh and niddent In Kngland and Waler, «lth 
the Administrative Counties and Counts Borongha In 
SICII the instltutiona are Situate (I ht Kk’) Rp 26 (London 
U SutloiSTy Office ) ed net 

19 U February 




F. bniary 
Fiaiiela ) 

British Btandardk Institution Itandhoole 
Indexed Mat of British Standard Siiee lllealloni 
OMxxvl (laindon Brltlah SUndiirda Inatlliit 

Empire Fibn a fur Marini Cordage 11 ata of ' 
Cnrdsge made Iroiii East Afrlian Slaal Ri |kii 
carried out In the Admlralt}, 1933-U Fli II 

Bulletin of the International Tin Reaiarel 
touiKlI, Vo 1 Tinplate aud ('amiliig In Ore 
(London Inti nmtional Tin Reaearfh and Ui 
Free 

Till Juumal of the Royal Agrliiiltuml S< 
cxlvll (London John Murray) 


1 Inatitutioni 


Taylor and 


of Iiifomiation and 
1 (( D M’id) Tp 

Ion ) 1» 

Tarred and \intarn‘d 
■t of Expoaiire Tiata 
(London Impi rial 

It and Iloiclopment 


Ian 

Pp '24 (lainiioii Liihdim Hhollac Beaeari h Bureau ) 

Bromptoii Hospital Ri porta a I oUectlon of Paiieni n'eiiiHs 
piihllshed from Ihi Hosidtal \ol 8, 18J4 Pp Is (-171 (Mindiin 
llrompton Huapltal lor lonaiimptloii ) 2e M 
The Hclentifle Proceedings of the Royal Tliiblln Society \ii| 31 
Nos 10, 20 and 21 Pollliiatliiii In Stueandimi, by Joseph Doyle and 
Mars Oleary Pollination In I'lnut, by Jnaeph l>o>le and Mary 
O'Mars Pollliiatlon In Tiuen, Ceitnit, /’teiidottufit and /airtj-, h\ 
Joseph Hoyle and Mary O'la ary Pp 173-204 t plates 3-0 (l)iibllii 
Hodgea Flggla and to Loiulim Williams and Norgate, Ltd ) 4a 
Technical Udiicatlon Series Pamplilet No I Flour (luallty its 
Vaturo and Control By Ur K A rlslier Seennd (reviseil) iditloii 
Pp W (I,ondon National Joint InduatrUl (ounill for the Flour 
MlUlng Imiustrv ) 6d net 

Rejairt for 1»J4 (No 47) of the Marine Biological Station at Port 
’’ • )l Mail p_raw^up_by Ur R J llsiili I I’p Jb (Liverpool 


as of LIv 


a ad net 


Inatiliiti for Besearph In Agricultural Englnetring Vnivenit) of 
Oxford Farm Wiring By C A ('amtron Brown Pp 824 4 plates 
la Some Tn-iids in Meehanlsi'd Fanning, 2 Orasa By Dr H J 
Denham Pp S (Oxford Institute for Rest arch In Agricultural 
Engineering ) 

Uosal Conimiaalon on the Uiilvenlts of Durham Report (L'md 
4H15 > Fp 94 (London H M Stationers Office ) la net 

Othke Countries 

Report of file Arronautlral Research Institute, T6ks6 Impi'rla 
L'nlvenlty No 115 On a Motion of a t'ylludrlcal Bubble in t Tube 
and Its Application to the Measurement of the Rurface Tonaion of a 
Liquid Bv Sin Itt Hat tori Pp lAl-193 30 sen No 116 Inviiatl 
gallon of the Aeeldent to the Mvlng-hoat, J-BOUO, "Slrohato" 
(Beport of the Aeeldent inveatigatiun Onmraitt<« ) Pp 194-437 
1 90 yen (TAkvA Koaelkal Publlahlng Office ) 

The Mvaore Trihee and Caaloe Vul 1, f'hapter 1 Tho PotdUou ' 
of Mysore In liHlIa's Racial Hlatory By Dr Baron vun KRkalaalt 
Pp 80 4 21 platea (Bangalore (lovemment Press ) 

Memoirs of the Ouologloal Survey of India Vol 87, Part 1 The 
Bsinehlstan Kartliquakes of August 25th and 27th, 19^ By W l> 
West Pp V+82 4V11+8 plates (Caleutta Ueolugiral ,Sunej of 
India ) 3 rupees , 6t Sd 

Cnnaell Permanent International imur TExploratlon de la Her 
Rapports et procia-vi rbaux dea rbunlons, VoL 93 Rapport Allan 
“— ’“'iJ {'rravaux dii t'omlW du Plateau eontinental atlantiquc) 
ttee) PubU6 avec I'alde de Dr Kd 'Le IsaneU 
p 38 (Cuiumliague Andr Fred Host et tils ) 


.... —___ Engllah Vei 

plates (Oalro Government ITcss ) . 

Bergena Museum Aralieretning, 1033-1934 Pp 98 (Bergen A/S 
John Orlegs Boktrykkerl) 

I'amogle Institution of Waaliliigton Year Book No 33, July 1. 
lOSS-Jiioe SO, 1934 with Administrative Reports through December 
14, 1034 Fp 405 (Washington, O 0 Carnegie Instltutluu ) 


CaTAlasauBB 

Hlneials, Rocks, FouUs, Meteorites Fp 48 (London Gregors, 
BotUey and Co) 

Radiognphy In the Erect (PubUoatlan No 34/09 ) Pp 12 (London 
Newton and Wrtghl, Ltd ) 

BooU Special Medical Products Pii 32 (Nntttngliam Boots 
Pure Drug tVi., Ltd ) 
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Ihf Rttloul InfUtnt* of BoUaoM of Indio 
■mbijolocr-^Wocfawl. PhOonphloal nod TbMloclMa. By J I H. 

DoTolovaMot of Hlcb-gpoad Alnntt 
Aoct HotioM 

Th* Vm of RoblMr By 0 K. Ooomta 

- - - - piiaiphyAa. ByE.0 

la moUutima) By Stton OocdOB 

Prof.' 01 


Radiunltrogcn -VI, 0. D. BUi, PJt J, < 


Anomalous Scattering and St 
Book and L. H. Bonitr 
The Pbenoraenon of 'Wings’ and the Vihmtional Kaman E0ect 
in Benrene and Naphthalene CrysUli —Dr t Oroa and M. 
Tnki . t 

A High Pressure WUson Ooud Chamber - F Xl^ t 

Plea for the Preservation ol a Sclentlfio Library—Dr K. T 


The Concept oi Ttoc In Physics — 

SjSSuSSt'of 


aSS^Xo, 


-ae Flame In the System Nt0,/0, —PtoL T. K. LiNRT, OJLI.. 

and J. T. Lamoa i 

Isomeric Forms ol Complex Acetic Acid —Dr. R. D. OsMl and 

Prat B. r. Bantw < 

Bllects Produced on Rata by Synthetic Androsteron (Male Sex 
Hormone) —Dr. y. Xoranehraky 
A Uielul Indicator for the Patstue of Pood through the A 
/ mentary Tract ol Animalx—S. t, Taylor 
Oxygen Consumption of ■ ' ' 

log—9 L. Churn 

CoUlaltm FrequencyMolecular Density In 
jf Stmpensftc' 


lx—». i. Taylor 
the Cockroadi In Relation to Moult- 

, Layer of 


Ubid^SMatlonT^&HTBoana and a It 1 
Accuracy of the CiuleChhneveau Magnetic B 



Editorial and PtMishing Offleu : 
MACMILLAN & CO., LTD. 

ST. MARTIN’S STREET, LONDON, W.Ca 
Telephone Number t WHITEHALL 8831 
Telegraphic Addrees ; PHUSIS, LESQUARE, LONDON 


AdiMTtiMiiMnty thoaU bt addrtatd to 
r. G. Scott & Son, Ltd., 63 Ludgate Hill, London, B.Cuy 
Tetepdbone Number s City 4311 


Cinematograph Films and the Home 
Office 


R ecent corroapondenco in tho Manc/usler 
Ovardian has directed public attention to 
a grave nsk threatening that general use of 
oinoraatograph films in education and research, 
which has made such rapid and desirable progress 
m recent years For it la admitted that the Homo 
Office proposes to bring tho smaller sorts of 
cmematograph projectors, and the films on cellu¬ 
lose acetate base which are commonly supplieil 
for use with them, withm tho scope of now regula¬ 
tions purportmg to be made under authonty of 
the Cinematograph Act 1909 in the interest—so 
it IS alleged—of greater safety for the public 
Now the Cmematograph Act is eoncomed solely 
with the use of apparatus “for tho purposes of 
which inflammable films are used” it gives no 
authority whatever ‘‘for securing safety” in the 
use of any film which is not inflammable When tho 
Act was passed, in November 1909, scarcely any 
projectors were m use except those for films of 
‘standard’ 36 mm. width , and scarcely any films 
were published except on ‘cellulose nitrate’ base, 
which is highly inflammable, igmtmg at about 
230° C, and burning with almost explosive 
violence. It was clearly in the pubhc mterest that 
the use of such a substance in pubhc assemblies 
and in necessary proximity to an arc-lamp should 
be strictly regulated 

In 1909, however, this defect of tho earlier 
films was already leading to the provision of a 
substitute, the 'cellulose acetate’ liase, which does 
not inflame at all below a red heat, molts before 
it igiutes, smoulders rather than bums, and often 
extinguishes itself Tho Cinematograph Act 
accordmgly dealt only with projectors using 
‘inflammable’ films But the 'non-flam' base has 
oven now one serious disadvantage, that it is 
hable to warp in use, and consequently is not 
suitable for films so wide as the ‘standard’ 35 mm 
gauge 

For all ‘sub-standard’ -widths down to 9 mm , 
and consequently for cheap and portable pro¬ 
jectors, adequate for school classes and other 
small audiences, as well as for laboratory work 
and private entertamment, tho ‘non-flam’ film 
has revolutionised omematography, as the Kodak 
oamera with its roll-holder of film negatives 
revolutionised photography forty years ago 
Schools of all grades, laboratories and museums, 
olubs and ohurohes, have been equipped with 
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sub-standard projectors , thousands of film ex¬ 
hibitions are given annually with the same freedom 
as lantern lectures , and many lantern slides, too, 
are now made on ‘non-flam’ base, which is both 
hghter and less fragile than glass For Kodak 
negatives the ‘non-flam’ film has practically driven 
out the earher bases, some of which were danger¬ 
ously inflammable No accident from a public 
exhibition of ‘non-flam’ film has over been re¬ 
ported • a solitary mishap at Dulwich College was 
shown to have resulted from the inadvertent issue 
of an mflammable film from a Government depart¬ 
ment The Post Office has now its own film factory 
and issues ‘non-flam’ films for public use. The 
Board of Education allows largo sums to be spent 
to install ‘sub-standard’ projectors for open use 
m schools 

The Cinematograph Act, however, did not define 
an ‘inflammable’ film, and the Home Office, 
after leaving sub-standard projectors, with thoir 
‘acetate’-baso films, unmolested for nearly twenty- 
five years, has now admitted, under question, that 
it 18 intended to “eidapt the regulations to present 
conditions” and that “one of the points to bo 
dealt with is the relaxation, in favour of slow- 
burning films, of certain requirements necessary 
for fast-buming films”, The implication here is 
that all films are “inflammable” within the terms 
of the Cuieniatograph Act, and that unless and 
until the Home Office “relaxes” its regulations, 
any film exhibition is liable to be regarded as a 
breach of the Act, unless it takes place under the 
very stnngont regulations proper for ‘standard’ 
size films on ‘nitrate’ base 

It IS difficult at first sight to believe that there 
is anyone who wishes to restrict the free use of 
sub-standard projectors or the general employ¬ 
ment of films in private, in education and research, 
or in places of entertainment other than those 
lai^r halls where ‘standard’ projectors, and 
(consequently) inflammable films are still in¬ 
dispensable But the premjiture glee with 
which oertam newspapers have proclaimed 
the end of the ‘non-flam myth’ seems to 
betray such a desire ; and it is obvious that if 
people can see the kinds of films they desire, 
co-Qjperatively, safely and at small cost, without 
‘going to the pictures’, it is not very good for 
interests which at one time had almost a monopoly 
of the cmema, as professional photographers 
monopolised photographs and lantem-shdes before 
the days of the Kodak. 

It IS especially unfortunate, also, that this 


outcry about ‘non-flam’ films should have been, 
confused in some minds with the quite different 
question whether private, social and educational 
exhibitions should be ‘censored’ or otherwise 
controlled in the supposed interests of morahty, 
political orthodoxy, or what are popularly de¬ 
scribed as ‘box-offioc’ considerations. For, whereas 
‘non-flam’ films and sub-standard projectors have 
until now been free from official interference on 
the ground of public safety, most authorities 
responsible for licensing halls for the exhibition 
of ‘standard’ and therefore ‘inflammable’ films, 
though legally concerned only with the personal 
safety of audiences, have in fact agreed to permit 
in their areas only films ‘approved’ by the British 
Boarrl of Film Clensors, a body which was sot up 
by the film trade itself, shortly after the Cinemato¬ 
graph Act was passed 

This confusion of public safety with public 
morality has boon the weakest point m Bntish 
film administration throughout. If the public needs 
protection against improper or subversive films, it 
would seem reasonable that this should be assured 
under the laws regulating improper or subversive • 
behaviour in general If a censorship should be 
deemed unavoidable, let us have an official censor, 
responsible to one of the Secretaries of State, not 
to the ‘trade’, which has an interest in the matter, 
and not always a British interest. 

Further, if “for scouring safety” the Home Office 
wishes to “adapt the regulations to present 
conditions”, it can make sub-standard projectors 
as safe and foolproof as their recognised pubhc 
utihty demands, simply by makmg it an offence, 
under the Cmematograph Act or otherwise, to 
manufacture or offer for sale films on ‘nitrate’- 
base of any width less than the standard 36 mm 
size Any restriction or discouragement of th?^ 
present general use of the sub-standard projector 
would be a disaster in pubhc education, and also 
in the many branches of scientific research and 
teaching in which this valuable piece of apparatus 
IS employed 

The National Institute of Sciences of Indu 
URTHEB details of the Indian Institute of 
Sciences, to which brief reference was made 
in Natubs of January 12 (p. 69), are now avail¬ 
able. Elsewhere in this issue (p. 441) we print 
an article summarising the circumstances at' 
ita inception and recording the proceedings 
of the inaugural meeting. The desirability of 
having in, India a national academy has iong 



March 16, 1935 


NATURE 


411 


,been felt, and this found expression a year 
ago in the appointment by the Indian Science 
Congress of a strong committee to elaborate a 
soheme for the cstabhshment of an All-India 
Academy It was feared by many that the work 
of this committee might have been jeopardised by 
the registration last June of an ‘Indian Academy 
of Science’ by Sir C V Raman in Bangalore 
There were thus three bodies of ‘academy’ stand¬ 
ing in India, the premier society—the Asiatic 
Society of Bengal—the Umted Provinces Academy 
of Science, and the new Indian Academy of Science 
Fortunately, the common sense which has always 
been such a marked feature in the organisation 
of the Indian Science Congress, has enabled its 
committee to surmount all apparent difficulties 
and to secure the adherence of the officials of these 
three societies to the new Institute 

The Institute, with its headquarters in Calcutta, 
has received the support of all the most prominent 
men of science in India , it has started with one 
hundred foundation fellows, and in the future not 
more than ton will be elected annually. The 
fellowship will obviously, therefore, be a much 
prized distinction and since it is inttmdcd later to 
apply for a Royal Charter, the Institute will in 
effect become a Royal Society of India It is not 
proposed that the Institute should publish a 
journal, publication will remain as one of the 
functions of the co-operating academies, which it 
is anticipated will be increased by the formation 
of academies in Bombay and in the Punjab It 
will, however, issue a Proceedings summarising 
the papers read before these societies, and it will 
be prepared to assist them in the publication of 
expensive memoirs An annual report, reviewing 


the pri^press of science in India, will also be issued, 
thus reviving on a broader basis that prepared 
formerly by the now defunct Board of Scientific 
Advice The Institute proposes also to organise 
symposia on subjects of general and scientific 
interest A further activity, on which emphasis 
IS laid in the presidential address, will bo “to 
promote and maintain a liaison between men of 
science and men of letters” Whilst a National 
Institute of Arts and Letters has still to be 
formed, the desired liaison has been effected in 
an indirect manner by the fact that one of 
the co-operatmg academies, the Asiatic Society of 
Bengal, is both an academy of science and of 
letters 

Of far greater importance, however, in our 
opinion, are two other functions referred to by 
Dr Fermor (a) to appoint committees to which 
the Government and other bodies can apply for 
advice, and (6) to secure and manage funds and 
endowments for scientific research We advocated 
recently (Natube, 134, 789 , 1934) the formation 
in India of a National Research Council, and these 
two functions, if fully exploiteil, will in effect 
make the Institute such a (‘/Ouncil We under¬ 
stand that the Government of India has allocated 
a grant of 12,000 rupees (£900) per annum to 
the Institute, and wc do not doubt that further 
funds, from both public and private resources, 
will be placed at its disjxisal 

The formation of the National Institute is the 
most important development m the organisation 
of scientific activities in India which has occurred 
since the foundation in 1913 of the Indian Science 
Congress It is but fitting that the Instituto 
should owe its inception to this body 


Reviews 

Embryology—Biological, Philosophical and 
Theological 


A Uvalory of Embryology By Dr Joseph Need¬ 
ham. Pp xvui + 274 + 16 plates. (Cambridge 
At the University Press, 1934 ) 15« net 
OVERS of Tnstram Shandy will remember 
that passage in which Stomo gives a out 
of his ironic whip at the learned Cathoho doctors 
of the Sorbonne, who in their zeal to save souls 
had given a very precise account of the principles 
governing the baptism of unborn children, not 
forgetting detailed practical instructions for 
achieving it “aveo une petite oanule sans faire 
auoun tort k la mhre”. The Anglican divine 


suggested a more embracing method, “of baptizmg 
all the homuncvlt slap-dash” beforehand, which 
he assures his readers could be done “aveo une 
petite oanulo sans fairo auoun tort au p6re” 

We have here a very good example of the inter¬ 
weaving of theological and biological embryology. 
The homuncvl% are of course the spermatozoa, in 
the heail of which, certain early microsoojMsts had 
averred, mimaturo men had their habitation, 
ready to expand their preformed anatomy in the 
nutritive soil provided by the female Some had 
insisted that they had actually observed the 
manikins, others had achieved the almost greater 
feat of asserting their existence on grounds of 
logical necessity. (Was it not the great Bonnet, 
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writing on the allied subject of preformation, who 
claimed the fantastic doctrine of embdxlement, 
according to which our first parents contained all 
future generations, after the fashion of Chinese 
boxes m an infimte regress, as “one of the 
greatest tnumphs of rational over sensual con¬ 
viction”.) 

In any case, it was the biological dis¬ 
coveries of the seventeenth microscopists, quite 
apart from their motabiological speculations, 
which enabled the eighteenth century Sterne to 
reduce ad absurdum the arguments of the theo¬ 
logians, based as they were upon the facts and 
ideas of an earlier age 

Embryology is full of such interactions How 
could it be otherwise when the recurrent miracle of 
generation is concerned 1 Let us remember that 
it was not until the middle of the eighteenth 
century that the early stages of development, 
demandmg the microscope for their elucidation, 
were in any animal adequately described, and 
not until the middle of the nineteenth that 
fertilisation was observed, the concept of the 
oontinumg stream of life established, and proof 
given of the essentially equal oontnbutions made 
by father and mother to the offspnng. Yet off¬ 
spring were all the time being produced With 
their production, the gravest questions were bound 
up—scientific, philosophical and theological. It 
was imperative to give some answer to these 
questions, for not only will the speculative itch 
not be denied, but also far-reachmg theones of 
existence and practical problems of personal 
salvation hinged upon them. In the absence of 
any real basis of fact or any framework of estab- 
hshed scientific pnnciplo, speculation both could, 
and did, run not. 

Dr. Needham’s book, which covers the history 
of embryology up to the beginning of the nine¬ 
teenth century, is essentially a history of the 
mvasion of this speculative orgy by hard-won fact 
and dawnmg experiment The invasion has been 
slow, and now and again, as in the Dark Ages, 
was hurled far back. But on balance it progresses, 
until by the early eighteenth century it has 
established a permanent footing and prepared the 
way for the increased momentum of its subsequent 
advance. 

Embryological knowledge and speculation are 
conditioned by their environment. In certain cases, 
factual advance is shown to depend upon technical 
achievement. 'The most obvious example of this 
was, of course, the advance consequent upon the 
invention of the microscope. Dr. Needham points 
out, however, that it took longer than might have 
been expected for embryology to take advantage 
of the new tool ready to its hand. Harvey, for 
example, seems never to have utilised anything 


but hand lenses Or the temper of the time may 
prevent the speculative men of science from 
utilising the resources available to them. The 
general contempt in which manual labour and the 
mechanic arts were held in classical Greece diverted 
into mere speculation much energy that might 
have led to real advance In such periods as 
the Middle Ages, when the dominance of theo¬ 
logical prmciples prevents the appeal to fact 
and experiment, and those bke the eighteenth 
century when pure reason is enthroned above the 
pedestrian senses, men take to the wings of specula¬ 
tion, and distort their thmkmg with deduction 
from preconceived principle We have cited the 
example of Bonnet Another is the behef that the 
shape of the egg will enable one to prophesy the 
sex of the chick This is based on the two prin¬ 
ciples that the circle is the perfect form, and that 
the male sex is more perfect than the female 
from which it inescapably follows that cockerels 
will hatch from the leas pointed eggs 

This overflowmg of scientific speculation into 
abstract prmoiple may have important practical 
consequences. Aristotle, as is well known, advanced 
the theory that the mother merely provided the 
soil in which the seed of the male might grow 
and develop Dr Needham points out the bearmg 
of this view on the growth of the patriarchal 
system of social orgamsation, and on the wide¬ 
spread practice of kilhng captured males but 
keopmg the women as slaves and ooncubmes Or 
agam, we may refer to the speculations concermng 
the entry of the soul mto the embryo With the 
nse of Christianity, these became of practical 
importance Since according to canon law the 
embryo has a soul from the fortieth day onwards, 
the embryo that dies unborn is condemned to 
damnation if it be not baptised; and this led to 
occasional barbarities in oewes of obstruction of 
birth. More important, it led to the view that 
abortion was murder, a view duly reflected m a 
change in practice and m law. Both the Greeks 
and the Romans had taken a lenient view of 
abortion, or like Plato and Lysis had actually 
defended it; but from the fourth century a.d. 
onwards it became both a sm and a crime. It 
will be of great interest to see what effect modem 
diBoovenes oonceming the nature of fertilisation 
and the facts of early development will have on 
the theological and moral attitude to the problem. 
Already in the eighteenth century we saw Sterne 
pushing logic to its conclusion with his proposal 
for spermatozoan baptism; and now that, with 
the progress of endocrine research, we are likely 
to wake up any morning to the discovery of 
a physiological method of preventing implanta¬ 
tion, or of dislodging the early embryo from the 
uterine mucqsa before it has established its 
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vascular nutntivcs system, wo may spteoulate 
‘whether some subtle distmction may not be 
drawn between an embryo and a mere blastocyst, 
between criminal abortion and permissible denida- 
tion There is much virtue in terminology 

Dr Needham is fully alive to the implications 
of the Marxian view as to the conditiomng of 
scientific advance by economic conditions, and 
makes some valuable comments on the bearing 
of the social and economic status of the medical 
man and the midwife upon the advance of 
embryology One of his moat interesting sections 
18 devoted to a discussion of the various ‘limiting 
factors’ affecting steady scientific advance Among 
these he distinguishes the relation of the scientific 
worker to his environment, Ixith the economic 
environment and the environment of idea, the 
degree of co-operation among invastigators and 
scholars, including the provision of facilities for 
publication , material technique, such as fixing 
reagents, the microscope and the microtome, 
mental technique in the shape of convenient 
terminology, fruitful concepts and general attitude; 
and finally the proper balance between speculation, 
observation and experiment As he says, “We 
. may thus regard the progress of knowledge 
as governed by a reaction-chain, one link of 
which may at any given time bo slower than all 
the others, and hence may set the speed for the 
whole” 

Of course. Dr Needham’s book is not mainly 
concerned with such general ideas They emerge 
in relation to the histoncal facts These are set 
forth in detad, in many cases with a new emphasis, 
and often with the inclusion of new or httle-known 
material But, although they constitute the back¬ 
bone of the book, within the limits of a review 
we cannot touch on them 

To tell such a story adequately needs biological 
and historical knowledge, famiharity with the 
" basic problems confrontmg embryology to-day as 
well as a sympathetic insight into those that con¬ 
fronted it at different penods in the past, industry, 
miscellaneous loarmng, and a philosophic spirit 
Dr Needham is one of the few biologists to possess 
these vaned qualifications, and the result is a 
valuable contribution to the subject. 

Naturally, there are a few points for criticism. 
Many who are ipipressed by the plasticity of the 
regulatory phase of development and by the modi- 
fiabihty of the embryo through environment will 
quarrel with the description of modem embryology 
as ‘predetermined epigenesis’. To the author’s 
citations on p. 292 conoeming the dangers of too 
firmly-held speculation, he might have added the 
obetmate resistance of the phylogenetic embryo¬ 
logists in general and the full-blooded behevers in 
recapitulation theory in partionlar to the advance 


of EniwiclclungHmechanik Ho is scarcely fair 
(pp 40-41) to the very real and deep difference 
between the true teleology winch appeals to final 
causes and the pseudo-teleology which is tlie 
necessary outcome of accepting natural .selection 
as a vera causa in evolution 

At the close of his volume Dr Needham appears 
unduly gloomy “Experimental embryology,” he 
writes, “Morphological embryology. Physiological 
embryology, and Chemical (imbr>ology form to-day 
a vast range of factual knowledge, without one 
single unifying hypothesis . . ” Here we cannot 
follow him On the morphological side, the broad 
ideas of comparative phylogetiy still hold, the 
principle of recapitulation, however .shorn of its 
formal absolutism, stdl yields indispensable service 
On the chemical side. Dr Needham himself has 
demonstrated the adaptational and phylogenetic 
meaiimg of certain largo bodies of fact, for example 
the biological moaning of the numerous facts 
centring round the oleidoio <'gg Elaborate 
developmental processes like amphibian meta¬ 
morphosis are proving amenable to a physiological 
explanation It is being shown that mutation is 
affected by differentiation , the expression of 
genes, such as that of Himalayan coat colour m 
rabbits, has been explained in terms of position 
and physiology , and the concsopt of rate of action, 
both for tho effects of individual genes, for the 
co-ordination of complex processes of differeutia- 
tion and for growth, is proving exceedingly 
fruitful 111 tho hands of Goldschmidt, Ford, Witsohi 
and others In experimental embryology, tho 
ilistinction between the plastic and the determinate 
phase and the realisation that the time of onset of 
the latter can bo shifted, has broken down the old 
distinction between ‘regulation’ and ‘mosaic’ eggs, 
and estabhshed a comprehensive unity The 
mathematical formulation of growth, both absolute 
and relative, is becoming serviceable The earlier 
speculations of Child are being reshaped by Weiss 
and Waddington into a servicoablo field theory 
The work on orgamsers (to which again our author 
has made his distinctive contribution) is linking 
up certam important facts of embryology with the 
general theory of hormones 

Many of tho prmoiplos that are emerging are 
still themselves, it is true, somewhat embryonic 
but they exist, and will develop We cannot 
expect, in such a complex subject as embryology, 
to find a single all-oomprehensivo unifying prm- 
ciple, any more than we expect it m physiology 
or biochemistry Dr Needham has promised us a 
sequel to the present volume, to cover the miie- 
teenth oentury and modern penods of embryology. 
It will be eagerly awaited • but it is to be hop^ 
that bo will recover his theoretical optimism before 
undertaking it. J S. H 
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Saencc and Citizenship 
The Frustration of Science By Sir Daniel Hall, 
J G Crowther, J. D Bernal, Prof V. H 
Mottram, Dr. Enid Charles, Dr P A Gorer, 
Prof P M S Blackett Eoreword by Dr 
Frederick Soddy Pp 144 (London George 
Allen and Unwin, Ltd , 1935 ) 3s (id net 

A mong the more hopeful signs m the last 
‘ two years is the growing sense of social 
responsibihty among individual men of science, 
and the widespread impatience with sabotage of 
foodstuffs or other products in a world in which 
hundreds of thousands are still insufficiontly 
nourished or clothi'd Naturally enough, both 
scientific workers awakened to a sense of social 
responsibility, and the ordinary citizen indignant 
at so much poverty and distress in the face of the 
incredible abundance with which science has 
endowed mankind, have been more concerned to 
find ways and means of appropriate action than 
to pause to establish the fundamental causes of 
this startling but distressing paradox If, how¬ 
ever, wo are to make constructive suggestions and 
evolve a wise pohey rather than aiiopt temporary 
expedients or {lalliativos, it is essential that dihgent 
inquiry should be made mto the underlying causes 
of what has rightly been termed the frustration of 
science 

The bitter charge that science has enthronwl the 
wastrel holds too much painful truth to be ignored 
Common prudence warns us of the dangers of 
continuing to jilace more and more power in the 
hands of those mtellootually and morally incapable 
of using it wisely Even if men of science as a 
whole have boon much too prone to adopt an 
attitude of indifference to social questions or even 
to regard original thought on these matters as 
socially ilangerous and professionally reprehensible, 
not oven the most cynical could charge the 
scientific worker with the dchberate prostitution 
of his discoveries and inventions to the infliction 
of suffering, the multiphcation of unemployment, 
or of the risks and horrors of war. 

The essays which appear in this volume, follow¬ 
ing a foreword by Prof F Soddy, demonstrate 
most effectively how impossible it is for the 
scientific worker to remain mdifferent either to the 
social and economic consequences of his work, or 
to those forces which determme even the direction 
which his work shall take 


Inevitably some provocative matter is to be 
found in a book of this type, but its arguments 
Me the more impressive because no claim is 
advanced for exceptional powers for scientific 
Vorkers os a class, as oomparod, for example, with 
politicians. On the contrary, the tendency to 
plaoe all the blame on the politician is vigorously 


attacked The book pleads not so much for the 
participation of the scientific worker in the actual 
task of government on such lines as those outlined 
by Prof Milos Walker m a well-known ofldress, 
or even of the contribution of a detached, scien¬ 
tific attitude to political questions, as for the body 
of scientific workers to throw in their lot with one 
or other of the main contendmg forces 

This contention will no doubt disappoint many 
who beheve that the study of difficult political, 
social and economic questions by the scientific 
method is a most fruitful line of advance Such 
scientific workers wdl, however, find a gooil deal 
of footl for thought in the frank disclosure of forces 
which at present prevent any such attitude of 
mind or attack on these (questions The problem 
os visualised by this book is that of securing the 
conditions in which a scientific afiproach to these 
questions becomes possible 

The facts marshalled in support of this thesis 
sometimes make bitter roaiiing What a bank¬ 
ruptcy of mmd and leadership, for example, is 
betrayed m proposals to restnet output in face 
of over-production when more land, more labour, 
more skill are stiU required to supply the greater 
part of the population with the mixed dietary of 
a better-class family ui place of a diet almost 
exclusively existing of cereals. The application 
of science to the distribution of the productive 
capacity of the world and to the government of 
its peoples demands a wealth of directive skill and 
a technique of national organisation which necessi¬ 
tate m effect a social revolution os well os a com¬ 
plete change of outlook 

Aviation tells the same story. Contrary to 
popular behef, technical development in war-time 
18 slower than in peace-time, although the British ex¬ 
penditure was four times as great in 1914-18 Long¬ 
distance aviation has been scvoroly frustrated by 
the refusal of Governments to allow am routes to 
be operated in the most economical and effective 
manner over their temtones. “First over Everest” 
contains pamfiU evidence of the hindrances in the 
way of science placed by nationalistic Govern¬ 
ments and military needs, and J G Crowthcr 
asserts that aviation will remam frustrated as long 
as it is not conducted pnmanly to servo the 
creative classes 

Even the chapter on science and industry dis¬ 
courages any easy optimism that all is well hero 
also. The waste of expenditure on war research, 
the meffloienoy of scientific work m the umver- 
sities, the general lack of direction of research even 
in physical science, and the loss of freedom on 
the part of the scientific worker, are all matters 
on which Mr. J. D. Bernal causes us furiously to 
think. Again, there is the still considerable time- 
gap between theoretical disooveries and their 
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application, the immense amount of technical 
knowledge still unappropriated by society or 
industry even for the relief of suffering, the way 
in which the economic structure itself opposes 
technical change and the adoption of new methods 
or standards of living, limiting alike expenditure 
on research and utilisation of existing knowledge. 

This sombre piotun) of the way in which scientific 
development may bo held up by lack of support 
or turned to trivial or de^structivo uses cannot be 
Ignored by the man of science He at all events 
should see through the fallacy of a demand for 
loss science and a return to simpler times, when 
what 18 really needed is the application of seu'iico 
to the convenience of living instead of to profit¬ 
making Nor can he fail to be alive to the danger 
of the degeneration of science under what is called 
economic nationalism, and the narrowing of its 
functions, or the way in which professional 
etfioiency and a scientific outliKilc m the practitioner 
are threatened by the conditions under which ho 
is called upon to practice, as m the medical 
profession to-day 

The exact nilations betwecni scientific workers 
and pohtical organisations may be open to debate 
There can be no question, however, as to the need 
for much more opcn-mindodnoss on the part of 
all men of science towards the social and in¬ 
dustrial problems of their environment to-day 
Even from the point of view of the advance of 
science itself they must face those problems Much 
more must they accept the challenge, corporately 
and individually, if they care anything for the 
enrichment of mankind with the vast resources 
of material well-being and leisure which science 
has now put within our power That era of plenty 
can only be achieved as men of science face ftankly 
such problems as are presented in this book and, 
faithfully proclaimmg the truth, strive as earnestly 
and dismterestedly for their solution, for the 
distribution of wealth and the science and art of 
livmg as m the past they have striven for the 
acqmsition of the knowledge which places an age 
of plenty and of leisure within the roach of all 
R B 

Development of High-Speed Aircraft 
Air Ministry Aeronautical Research Committee 
Reports and Memoranda No 1676 Collected 
Reports on Brxtvsh High Speed Axrcrajt for the 
1931 Schneider Trophy Contest Pp 111 +100 f 60 
plates (London ; H M Stationery Office, 1934 ) 
10 «. net. 

I 'HIS monograph desenbes the development of 
the British aircraft for the Schneider Trophy 
contest of 1931, the preparations for and the actual 
contest, also the successful attempts on the speed 


record afterwanis It is mainly concerned with the 
technical aspects, although a tribute is paid to the 
groat skill of the pilots, without which the successes 
could not have boon achieved 

The book is divided into sections, each written 
by the persons mainly responsible for the work 
dcsenbed, and although it forms a connected 
whole, the individual reports are self-complete 

Section 1 IS an introduction by II M Garner, 
giving a brief description of the history of the 1931 
contest and a summary of the contents of the 
monograph In Section 2 the development of the 
design and construction of the S 6/1 and S 65 are 
described by R J Mitchell, the chic'f designer of 
Supermanno Aviation Co (Vickers), Lbl Although 
the design was based on the S 6, the Schneider 
Trophy winner of 1929, there were a number of 
problems which required further solution, and 
these were dealt with by Mr Mitchell in co¬ 
operation with the Air Ministry and National 
Physical Laboratory staffs Probably the- most 
difficult problem was the provision of ailequato 
water- and oil-coohng 

Section 3 describes the development of the 
ongino by Messrs Rolls-Royce, Ltd Although the 
external shape of the 1929 engine was scarcely 
altered, almost the whole of the working parts of 
the engine had to be re-designed The airscrews 
were all of the Faircy-Reed tyiie, and a description 
of the development of them is given in Section 4 

Section 6, describing the wind tunnel tests, is 
written by the National Physuial Laboratory staff 
The teats were made on as large models as possible 
in the Duplex wind tunnel at the National Physical 
I^aboratory m ortler to risiuee the scale effect 
For the first time in the history of these contests 
a largo amount of full-scale data was collected 
This IS descnlied in Sections 6 and 7 and also in a 
separate report (R and M 1472) 

The flying experiences of the high-speed flight 
are summanaed in Section 8, and the medical 
aspect of high-sjieetl flying is discussed in Section 9. 

The monograph concludes with Section 10, 
giving a short descriptive account of the Schneider 
Trophy contest and the two speed record flights 
It 18 evident that the speed in the contest could 
have been improved had not instructions been 
given to take no nsks on the turns and to keep the 
water temperature of the engine at a safe level by 
throttling A subsequent speed record flight of 
407f ra p h was made 

The monograph illustrates the many aspects of 
aeronautical research which have to be con¬ 
sidered m the development of racing aircraft. It 
should certainly be read by all aircraft designers, 
and in a broader sense it is an excellent example 
of how scientific and techmeal experimentation 
upon a specific question should be organised. 
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Short 

The Generic Names of the Holarctic Butterjhea By 
Francis Hemming Vol 1 1758-1863 Pp 

vm + 184 (London British Museum (Natural 
History), 1934 ) ii p 

This book aims at providing a list of gonoric names 
proposed for tho holan tie butterflies between the 
yeai-s 1758 and 1883, inclusno It also attempts to 
give tho correct fixation lu so far as typical speoios, 
or genotypes, are concernoil Mr Hommmg has 
baaed hia results and conclusions on an exliaiiativo 
first-hand examination of tho whole of tlie htorotiire 
concemod. Entomological workers liavo long been 
hampered by doubts obtaining relative to tho corroc t 
names of so many of the' insects they study Among 
these uncertomties, generic names are parivmount, 
while spci ific names are of lesser importance and 
would prove of little difficulty once umfomuty of 
gencnc nomenclature could bo attained 

With few exceptions, tlie strict application of tho 
present Inb'niatioriHl Code of Nomenclatuie has 
boon followed, in certain instances widely used 
names, espei lally those of insects of economic import¬ 
ance—tho strict application of such rul<-s would result 
m urmocoBsary confusion It is, therefore, suggested 
that with regard to seven well-known genera, tho 
application of the rules be suspended and that such 
names bo placed m tho list of nonnna conseruancUt. 
In tho appendix at tho end, tho relevant articles of 
the nomenclature codo that liavo been followed are 
given and are thus available for ready reference It 
IS to be hoped that tho International Ooinmiasion of 
Zoological Nomenclature will, as soon ns maj' he 
possible, exercise its plenary powers and docido in 
favour of the recommendations put forwanl Mr 
Hemming has evidently carried out liis task with 
great care, and tho result of his labours will bo 
welcomed by lepidopterists of both Euroiie and 
North America 

Ancient Egyptian Materials and Industries By A. 
Lucas Second oihtion, revised. Pp \ii + 447. 
(London • FMward Arnold and Co , 1934 ) I6i» net 
In this volume tlie author has pubhshed with a 
change of title a second edition of his "Ancient 
Egyptian Materials” (1926) Those who are ac¬ 
quainted with tho book in its earlier form will scarcely 
need assurance of the merits of the revised edition 
The author has inoorjiorated much fresh material, 
which has accrued from his further researches 
ITiree cliaptora have been added as the result of 
much expansion and rearrangement; and the ancient 
mdustrios, which received little more than mention, 
have now been treated m some detail. Among the in- 
duBtnes with which Mr Lucas deals are faience- and 
gloss-making, roetal-workmg, pottery-makmg and 
stone-worlung, while among the new materials added 
are coral, cosmetics, jicrfumes and mother-of-pearl. 
Many additions have been made to the references from 
the Greek and Latin writers, and the chemical analyses, 
now much expanded, again appear as an appendix. 


Pj'otices 

I Electrolytes By Prof Hans Folkenhageii 'IVanslated 
by' R. P Bell (International Series of Monographs 
onPhy8ics)Pp xvi-f348 (Oxford: Clarendon Press, 
London Oxford Univorsity Press, 1934 ) 25s net. 
Dkspite the existence of some excolloiit English 
works on the subject, this translation of I’rnf Falkori- 
hiigen’s treatise is a very ojiportune addition to 
physical literature Tho book is thoroughly physical 
m its outlook, and tho mathematics employ e<l serves 
to clarify and to emphasise the physical ooiicofits 
A notice of tho work would become a mere catalogue 
if it attempted to give tho reader an lulequate notion 
of the topics dealt with ; suffice it to say that tho 
book begins with Faraday, and, after discussing ideal 
dilute solutions and weak electrolytes, piocooils by 
way of Lewis’s theory of oi'tivitios to a study of 
those theories involving iiitorioiiic actions which 
have, during recent years, dominatisl the subject 
It IS siilTicient commentary on the rapidity with 
which the subject is developing to note that this 
volume—a translation of the German edition of 
1932- has boeii brought uji to date by the oildition 
of sections dealing with recent extensions of Bjerrum’s 
theory, with Onsagor’s treatment of tho dissociation 
field effect, and with applications of quantum 
mechanics to electrode jirocesses 

Scholarly and very fuJiy-dotiiinontisl, tho book is 
indispensable to any siirioiis student of electrolytic 
phenomena A F 

Palestine and Israel Historical Notes By Sir 
Flinders Petrie Pp 99-fl6 plates (London 
Society for Promoting Cliristiati Knowledge, 1934 ) 
3* M net 

Sib Flindbbs Pbtbie hero deseribos m popular form 
the contacts between archroology and scriptural 
narrative of early Israelitish history, mainly in tho 
results of the excavations of the British School of 
Archaeology m Egypt in Southeni Palestine Tlie 
cardinal pomt of his argument, however, is the con¬ 
sistent character of the patriarchal narrative, when 
the years of the Biblical account have Vjeen siibjeeteil 
to amendment on lines for which there is strong 
grounils of probability Tho later dating of tho 
Exodus 18 then shown to fall into place 

Tho treatment of tho Biblical text throughout is 
essentially conservative Tho author holds that tlie 
results of textual criticism are largely irrelevant. 
Iffio narrative is not a jumble of sources little better 
than fortuitous, but, ho maintains, can bo shown to 
be a carefully considered selection from a variety of 
sources in the construction of a comphoated, but 
oonsistont, story 

Wb regret that m refemng to “The Kinetic Theory 
of Gases”, by Prof Leonard B Loeb, m Natube of 
March 9 {p 390), the publisher’s name was moorreotly 
given as Messrs. Chapman and Hall, Xitd. The book 
IS published by The McGraw-Hill Publishing Co , 
Ltd , Aldwy9h House, Aldwyoh, London, W C.2. 
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The Uses of Rubber 
By G. E Coombs 


T he rubber industry of to-day is concerned 
almost exclusively with the exudation which 
results from wounding certain of the tissues of 
Hevea brasiliensis, a large tree 80-100 ft tall which 
is indigenous to the Amazon basin The tioo will 
grow almost anywhere m the bolt 10“ north and 
south of the equator, though it does not compete 
economically at elevations above 2,000 ft Its 
translation from the Amazonian forests to planta¬ 
tions m the tropical Middle East is a romantic 
story associated with the names of Markham and 
Wickham 

The development of these plantations has lioon 
very rapid, the area having increased by fifteen 
times in the past twenty years, until to-day the 
production side of the industry is concerned with 
7-8 million acres of plantations, chiefly in British 
Malaya, Netherlands Indies, Ceylon and French 
Indo-Chma, capable of producing more than a 
miUion tons of the product annually This enor¬ 
mous aggregate area camos the progemes of the 
seeds collected by Wickham (1876) from the 
Amazon basin 

The exudation referred to above is known as 
hevea-latex, since Hevea brasUienets is only one of 
some four hundred plant species which elaborate 
]uices containing rubber or rubber-hko substances 
It 18 generally ivory white m colour, and tends 
towards the consistency of cream It has practically 
the same density as water, and an average sample 
contains 36 per cent of rubber as a colloidal 
suspension of tiny globules which arc negatively 
charged. Rubber itself is an unsaturated hydro¬ 
carbon with an empincal formula (C,H,)„, where 
n possibly approximates to 1000 The suspension 
18 very unstable, and if loft to itself it develops 
acidity, when its globules coalesce to produce a 
coherent junket-hke coagulura Onoo the latex is 
coagulated it is not possible to reverse the process 
and recreate the suspension The coagulation can 
bo speeded up and be made complete by, for 
example, the addition of dilute acctio acid It can 
also be prevented by the addition of ammonia, 
whereby the latex is kept ‘sweet’ and stable. In 
such conditiop it can bo concentrated by creaming 
or oentnfugmg; further, with the addition of 
protective colloids, for example, soaps, glue, casein, 
etc., it can bo concentrated by evaporation 
Very little is known of the biochemical processes 
which lead to the formation of latex in the tree, 
or of the rdle it plays in its life-processes. It occurs, 
and is probably elaborated, in a definite system 
of branching tubes, associated with the vascular 
tissue of the tree, which finds its highest develop¬ 


ment and greatest density in the inner bark of the 
base of the trunk, whence it is procured by 
‘tapping’ Speaking generally, the raw rubber dI 
commerce is merely tbe dnod coagulum of hevea- 
latox, and except for the preparation of preserved 
latex, an operation confined as yet to a few estates, 
the producing side of the industry finishes with 
the shipment of the dried product This product 
IS of bniited utility Among other things it 
becomes tacky with heat, stiffens with cold, and 
perishes with age Early attempts to use it 
entailed its reconversion to lic|Uir] form by the use 
of solvents (Peal 1701 and Mackintosh 1810) 

The nibbcr manufacturing industry of to-da) 
WHS mado possible by two empirical discovenos 
Hancock (1820), seeking to shred the material on 
spiked rollers, discovered that the operation pro¬ 
duced a plastic mass which could be moulded to 
shajie This process of mastication remains to-day 
as the preliminary in practically all manufacturing 
ojK-rations Wo now know that oxidation and the 
generation of heat are the factors responsible 
When, however, GiKxlyear (1839) and Hancock 
(1842) discovered inilopendcntly that raw rubber 
subjected to heat in the presence of sulphur pro¬ 
duced a much toughened product, relatively 
insensitive to temperature changes, and possessing 
a large number of other desirable properties, the 
foundations of the industry were laid The re¬ 
action 18 known os vulcanisation The chemistry 
and physics involved m it are obscure These two 
discoveries maile possible the transformation of 
raw niblier into a plastic mass, the incorporation 
of softeners to cose manipulation, of reinforcing 
ingn'dients, of anti-oxirlants wluch preserve its 
properties, of inert materials which cheapen its 
products, and of accelerators which sfioed up the 
vulcanising process 

The science and art of the technologist enable 
us to-day to produce materials presenting wide 
ranges of colour, density, elasticity and resilience, 
specific electrical resistance and resistance to 
abrasion , products can be maile which aie 
impermeable to liquids and gases and resistant to 
corrosive chemicals There are endless combina- 
tions of desirable qualities which can be brought 
together to servo specific purposes In a survey 
of the latter, however, it is necessary to distinguish 
between the following latex, rubber solutions, 
soft vulcanised products and hard vulcanised 
products , all these represent different physico¬ 
chemical forms of rubber 

Latex 18 comparatively new in industrial appli¬ 
cations, and one of the most imjiortant discoveries 
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in connexion with it is that the rubber can be 
vulcanised in its natural ‘aqueous’ form It is 
rapidly replacing solutions of raw rubber in coal- 
tar naphthas, in the treatment of tyro fabnos, 
in spread- and dipped-goods It is of special value 
in the manufacture of sponge rubbers and oleo- 
tncally deposited rubbers, and—looking to the 
future—its use as a binder, either as a main or 
auxibary material, bids fair to penetrate far and 
wide m industry. 

The common solvent for raw rubber is coal-tar 
naphtha Solu bihty is mcroased by previous mastic¬ 
ation ol the rubber, though this treatment decreases 
subsequent adhesive properties Uses here he 
chiefly in the fii'ld of adhesives and fabric proofing 

If the process of vulcanisation is earned out in 
the presence of excess sulphur, vulcanite or 
ebonite (hard vulcanised rubber) is produced The 
two mam fields of application are electrical insula¬ 
tion and corrosive resistant goods, such as linings 
for conveyors, storage tanks and pipes 

There remain the soft-vulcamsed products, and 
it 18 in this category that rubber displays its 
amazing versatibty. Its applications are literally 
too numerous to mention 

A rough index of proportionate industrial 
absorption of rubber based on American data is 
approximately automobile mdustry 80 per cent, 
footwear industry 9 per cent, electrical industry 
1 per cent, fabrics 1 per cent, surgical goods 0 6 
per cent and the balance in toys and novelties, 
floorings, etc 

Of the fundamental problems concerned with 
the constitution of the rubber hydrocarbon mole¬ 
cule, the process of vulcanisation, now almost a 
century old, the action of accelerators and the 
colloidal system presented by rubber-latex, re¬ 
latively little 18 known, and it is surprising that 
the technologist has been able to advance so far 
without more aid from fundamental research. 
That his advance has been substantial is a matter 
of universal experience, but he who would make 
his experience more mtimate and widen his know¬ 
ledge of a young industry with great potentiahties, 
will find profit in a visit to the Rubber Exhibition 
at the Science Museum, South Kensington 

This exhibition is a very comprehensive one, 
and its sponsors have met with a full measure of 
success in their efforts to make it educative. A 
wide field is covered from the planting of the 
Hevea seed The exploitation of the bark, the 
processing of latex to produce plantation grades of 
raw rubber, the milling and oompounding of the 
latter to produce articles of everyday use, are 
shown It is not possible to deal more than briefly 
with the general sections of the exhibits 

The plantation section shows the lay-out of an 
estate and the work involved in good husbandry, 


the prevention of soil erosion, measures of pro¬ 
phylaxis agamst disease, the economic tappmg 
systems and the operations involved in re-stoolung, 
by the propagation of pedigree buddings An 
exhibit of particular interest to the layman is the 
display of latex, since, while it was recorded as 
long ago as 1781 that this material could be pre¬ 
served by the addition of certain alkalis, it was 
not until 1920, when bulk shipments were sent in 
the ballast tanks of steamers from Sumatra to 
Amonoa, that it became important mdustnally. 
How important it is now will be evident when the 
visitor sees rubber-thread, sponge rubber and 
dipped goods made from it 

Tlie manufacturing section, besides showing the 
latex applications, shows the machmory for milling, 
oompounding and vulcanising in actual operation. 

The scientific section is of special merit m demon¬ 
strating the varied contributions of science to the 
development of the industry Demonstrations are 
staged showmg the Brownian motion of the latex 
globule and its movements in an eloctnoal field, 
the technique involved m dissecting the rubber 
globule, operations of crtiaming, centrifuging, 
homogenising and coagulating The student 
technologist can revel in plastometers, viscometers, 
duromoters, etc Ho will be attracted by an 
ingemous device demonstrating the relative activity 
of various accelerators He will bo able to inspect 
a Wiegand’s pendulum and demonstrate to himself 
the Joule effect Ho should take this umquo 
opportunity to inspect a well-arranged, though con¬ 
gested, sot of valuable instruments and apparatus. 

The section deabng with appboations ranges 
from the service of the product in the automobile 
industry to almost the complete fitments of a 
surgical theatre 

The histoncal section contams the original 
plaster study of the bust of Sir Henry Wickham, 
seeds of the original collection made by him in the 
Amazon basin, and such interesting exhibits as 
Hancock’s experimental machinery. 

There is one inconspicuous exhibit of special 
interest to the research worker This contains 
expanded ohlormated rubbers, oxidation products 
of rubber, and a variety of new products which 
touch the fringe of what must be a field of groat 
possibihty, namely, the use of rubber as a raw 
commodity for the manufacture of other sub- 
stanoes. In this connexion, we have recently 
learned that rubber is amenable to hydrogenation. 

Exhibitions of this nature are very difficult to 
organise, and the best-organised of them can bo 
prodigal of a visitor’s time. To minimise this, the 
sponsors have made available a carefully indexed 
guide. This reaches a high sfrmdard and the 
visitor will find it very informative and almost 
indispensable 
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International Union of Pure and Applied Physics 
Rbpoet of the Commission of Symbols, Units and Nomknolatubh 


N 1931, tho International Union of Pure and 
Appbod Physios appointed a commission con¬ 
sisting of Profs Kocsom, Kennelly and Fabry 
under the chairmanship of Sir Richard Glazobrook, 
with Dr Ezor Griffiths as secretary, to deal with 
the general questions of symbols, units and 
nomenclature. This Commission submitted its 
report to the General Assembly of the Union at 
its meeting in London on October 6 last, and the 
following resolutions were authorised for pub¬ 
lication. 

The Standard Thermal Unit 

(1) The unit of heat when measured in units 
of energy shall be the Joule, defined as equivalent 
to 10' ergs 

(2) Tho gram-calone is the amount of heat 
required to raise tho temperature of one gram of 
water from 14 5° to 16 6“ of the International 
Scale of Temjioraturo under normal atmospheno 
pressure 

As a note on recommendation (2), it is stated 
that according to existmg measurements, tho 
gram-calone is equivalent to 4 18, Joules, and 
that pending a decision by tho International 
Convention of Weights and Measures as to the 
relation between tho International and the o o.s. 
electncal units, the value of the International 
Watt Second may be taken as 1 0003 Joules. 

Electrical and Magnetic Units 

The accompanying table was accepted as definmg 
tho units in terms of which the electromagnetic 
quantities required for practical purposes ure 
measured. 


In tho report mention is made of tho decisions 
of the International Electroteohnieal Commission 
at its meeting in Pans in 1933, one of which was 
tho statement that the formula represents 

tho modem concepts of the physical relations for 
magnetic conditions %n vacuo, it being understood 
that in this expression (i,, the permeabihty of free 
space, possesses physical dimensions 

In the case of magnetic substances, tho above 
formula becomes B = in which n, has the same 
dimensions as (i,. It follows that the specific or 
relative permeabihty of a magnetic substance is a 
number equal to 

As a consequence of this, the International 
Elootnoal Commission recommended that the 
symbol g, should be introduced mto certain 
formulse employing magnetic units 
The report also mcludes a number ot appendixes 
dealing with the basic defimtions of tho system of 
electrical umts , alternative methods of definition ; 
the resolutions adopted by the International 
Electrical Commission at Oslo in 1930, and the 
Giorgi system, in which tho metro and the 
kilogram replace the eentimctre and the gram 
m tho system of fundamental umts, whilst the 
ohm IS taken os tho fourth There is also a 
supplement by Prof Abraham entitled “Note 
sur ce quo poiirraient otre les definitions des 
grandeurs magn6tiques”, which has been pre¬ 
pared by him m response to a reiiuest made at 
a meeting m Paris m July 1932. 

Thermodynamic Symbols 
The Commission in its report pomts out the 
diversity of practice as 
regards thermodyna¬ 
mic symbols, and is of 
the opmion that it is 
desirable to make an 
effort to remedy the 
existing confusion 
The following resolu¬ 
tions were accepted by 
the General Assembly. 

(1) That Table II 
bo put forward for the 
National Committees 
as a satisfactory senes 
of symbols and nomen¬ 
clature for the thermo¬ 
dynamic quantities 
referred to, and 

(2) That E, 9 and 1 
lie accepted as altema- 


EiEOTSomoiriTio Units 


Quantity 

designated 

cog unlU 

Practical imlU In terms of 

Symbol 

Defining 

Name 

... ..,u 1 

Flint 

o 

dO „ 

dt 

Maxwell 

10* HaxwcUa 

Volt second 

Magnetic Induction or 
Klnx iHMudty 


/BdS-Of 

OauBS 

10* OauM 

\ olt Becond per om • 

Magnetomotive Force 
round a circuit 

F 

F = 47tN/ 

Gilbert - 
Oersted cm 

10-> GUbert 

l/«Tt ampere turn 

Intensity of Magnetis¬ 
ing Field 

S 


Oersted 

lo-' Oersted 

1/41C ampere turn pet 
cm of path of U 

PermeabUlti | 



Fermeabllity* j 

ill 

Volt aecond per cm • 
l/4?r ampere-turn per 
cm length of path or H 


•JThe l^^t of ■j^rmoAbUlty' oi 

the perniMbiiltT of IK. 

M to the deflnltfoni of B sc 


Id N bM not yet been reubrd For Uie deflnitton of B 
H,' T £■ ioinowhAt nnoerUIn U In the future, deBnltlona 

should be adopted whieh would Imply that B and B are qunttUee of the same Und, Table 1 would ttOl bold 
It w^ ^ be n^ratood ^t ^ na^ OanM and Oentod were two different nam« given to the tame 
quantity determined by expeitoent In theee oircnmrtanees either one or the other of the two eynonymom 
Fords might be employed as ibnnd more oonventent. 
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tive symbols for Internal Energy, Entropy and 
Heat Content respectively. 

(3) That thermodynamic quantities should 
always be expressed in the Centigrade scale of 
temperature. 


Futube Wokk of the Commission 
Consideration was given to the pohcy which 
should govern the future activities of the Com¬ 
mission and its relationship to those other inter¬ 
national bodies wbioh deal, among other matters, 
with the definitions and nomenclature of their 
subjects 
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The International Umon of Pure and Applied 
Physics decided that the SUN Commission might 
usefully continue to work • 

(1) By co-operatmg with existing international 
iHxhes in the preparation of glossaries or lists of 
definitions with the view of makmg 
them more useful to physicists in 
general 

(2) By preparing, for general adop¬ 
tion, bsts of terms oocurrmg in two or 
more branches of physics. 

(3) By assistmg those who, in any 
country, are engagwl in preparing such 
bsts, with the view of bringing workers 
in different countnes into contact 

and securing harmony in the results of their 
work 

Copies of the complete report of the Commission 
will bo obtainable from the Physical Society 
(1 Lowther Gardens, London, S W.7) at a pnoe of 
2a 9d in paper covers and 5a bound in cloth 
E G 
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Thcnnal Poton- Heat Cuti’ 
tlalorOlbbB* tent or 
Function Bntlialpy 
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The Elder Duck {Somateria mollissima mollissima) 

By Sbton Gordon 


T he eider duck, because of the handsome and 
striking plumage of the drake, is a familiar 
object off the coasts of Britain It is more 
numerous in Scottish than in English waters, but 
is plentiful throughout the year off the coast of 
Northumbria, where the cider is known as St. 
Cuthbert’s duck, because of the tradition in the 
district that St Cuthbert, who had his cell 
on one of the Fame Islands, tamed the eiders 
of old 

In Scotland the eider duck is found both east 
and west, and is particularly numerous during the 
winter months on the sheltered sea lochs on the 
east side of the Isle of Skye On the open waters 
of the Minch it is not really plentiful, nor is it 
often seen in winter on the open Atlantic west of 
the Hebndcs When the eider is seen at close 
quarters the striking beauty of both drake and 
duck 18 apparent The drake with,his blaok head, 
pale sea-green cheeks, and white breast with its 
farnt rosy flush, is a striking object as ho courts 
his more sober-coloured mate, but she, too, is 
beautiful, for a warm rosy flush is upon the rich 
brown feathers of her breast and back, and to 
relieve the monotony of her colouring there are 
two white bars on her wings. 

The late Viscount Grey of Faliodon had an 
eider drake in his bird sanctuary at Faliodon for 
twenty-one years, and up to the last the old eider, 
although he was bhnd in one eye, dehghted in 
courting the maUatd ducks on the pond, and their 


rightful mates, aware that the old fellow’s in¬ 
tentions wore harmless, watched him with amusotl 
tolerance 

In very early spring, sometimes even in winter, 
the eider drake can be seen courtmg the duck that 
has attracted his fancy Swimming round her, he 
raises himself on the water and utters soft cooing 
notes It 18 indeed possible that the cider remains 
paired throughout the year, and the late Viscount 
Grey told me that on seeing a large flock of eiders 
off the coast of Northumbi'rland one winter day 
he carefully counted the sexes in the flock, and 
found that ducks and drakes were present in 
exactly equal numbers 

It 18 a characteristio of drakes which have an 
‘eebpse’ plumage that they take no part in the 
reanng of the brood, and the British eider drake 
is never seen near the nest In this characteristic 
he 18 different from the eider of Spitsbergen, which 
nests in colonies I visited some of these Spits¬ 
bergen colonies in the summer of 1921, and found 
the drakes on the island with the ducks, and in 
some instances standing guard while the ducks 
brooded their eggs. The drakes may have kept 
off the Arctic skuas which were present at most 
of these colonies of eiders, ready to swoop down 
and suck the eggs of any unprotected nest Some¬ 
times when an eider duck left her nest, after having 
covered it carefully with the down which lined it, 
she apparently thought that her eggs would be 
safe from the. marauding skua gulls, but the skua 
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on flying up, with a few swift and deft movements 
of the bill, exposed the eggs and made a rapid 
meal of them 

Seahng sloops make the journey each summer 
from northern Norway to Spitsbergen to gather 
eggs and down of the eider duck The down is 
used for quilts, and the eggs are sold in the 
northern towns and villages of Norway, where the 
domestic hen (perhaps because of the difficulty of 
feeding it through the long Arctic winter) is rarely 
seen 

The eider duck is an assiduous diver, and most 
of its food IS taken from the floor of the ocean 
It 18 particularly fond of mussels, and the fisher¬ 
men of the north-east coast have tamed eider ducks 
in a remarkable manner by feedmg them on the 
mussel bait that is wasted when a sudden change of 
weather with rough seas, occurring after the mussels 
have been shelled, prevents the lines being baited 
with them The eider duck feeds also upon limpets, 
periwinkles and raror-shells, and has been known 
to swallow razor-shells up to ten inches long Small 
crabs, sea-urchins and star-fish are also eaten 
Elder ducks are expert divers, but they do not 
like a rough sea, and are not happy in turbulent 
breaking waves where scoter and scaup are oltcn 
seen swimming and diving Eiders, both ducks 
and drakes, often laud on some low skerry on a 
falling tide, and stand contentedly, dozing or 
preening their feathers, but the eider duck very 
rarely ventures above high tide-mark except 
during the nesting season 

I do not remember having seen an eider drake 
at any distance from the tide except on one 


occasion This was early on a May morning, in 
the Isle of Skye. I was motoring along the main 
road between Portree and Kyleakin, and where 
the road skirts Loch Amort and winds along the 
hill-face at a height of perhaps one hundred feet 
above the sea, I saw on the road what at a distance 
I thought was a seagull liut as I approached I 
saw that this was no gull, but an eider drake, 
and as the car neared him he flew out over the 
heathcr-covereti hillside and then out over the sea 
He may have been accompanying his duck in a 
search for a suitable nesting place, but if the duck 
was in the neighbourhoo<l she did not appear, nor 
did she fly away with the drake 

The eider lays four to six large unspotted eggs 
of a greenish colour, and when she is suddenly 
disturbed from them she fouls her nest os she flies 
off, presumably to render the eggs loss attractive 
for an animal which might otherwise make a meal 
off them The ducklings take to the sea on the 
day they are hatched, and are able to swim and 
dive actively They are excellent divers even from 
their earliest jouth, and arc able to survive and 
even to enjoy hreakmg waves, diving through them 
and keeping pace with the mother without diflS- 
culty But a prolongid jxriod of rough and cold 
weather soon after they are hatched is fatal to 
the weaker members of the broods, and a mother 
eider duck may often be seen with only a single 
duckling following her 'I'he young ducklmgs have 
many enemies, and jx'rhaps the most ferocious is 
the greater black-backed gull, which pounces 
down upon an unattended duckling and swallows it 
whole. 


Obi 

Pkof. Christian HClskn 
E regret to record the death of Prof Christian 
Hidsen, the arch»ologi8t, which took place at 
Florence on January 19 at the age of seventy-six 
years 

Christian Hiilsen was born at (^harlottenburg and 
was educated at the University of Berlin, whore he 
came under the influence of Theodor Mommsen, the 
Roman historian From 1882 until 1885 ho studied 
in Italy as a travelhng scholar of the Arohaiological 
Institute He returned to Berlm as a schoolmaster, 
but in 1887 ho became a secretary of the Oennan 
Aroheeologioal Institute m Romo, where he remained 
until his retirement in 1909 Ho then took up his 
roeidenoo in Florence and devoted the remainder of 
hiB life to writing and research 
HtUaen’s main life-work as an srehteologist lay m 
the two departments of epigraphy and topography 
As an authority on the Rome of the classical, medieval 
and Renaissance periods he was without a rival, with 
the exception of the late Prof. Lanoiani. His book 
on the Forum and its excavation by the Com Bom 


tuary 

achieved a wi<io populant>, while for more serious 
students his account of the excavations on that site 
and on the Palatine, iniblishod in 1928, is a standard 
of leforonce Of an even more authoritative character 
IS lus “Formal Urbis Romai ontiquae", which is es¬ 
pecially of value to the student for its plans of the 
ancient city, and its index and bibliography of the 
monuments. In the study of medieval and Renais¬ 
sance Rome, his outstanding contributions were the 
publioation of the Barbenni codex of Oiuhano do 
Saugallo and of the Berlm drawings of Marten van 
Heemskerch, the latter m collaboration with Hermann 
Kgger His “The Churches of Rome m the Muldle 
Ages” 18 a inme of valuable detailed information. 

In epigraphy Hulsen’s immense fund of knowledge 
of Roman topography serv ed him well in compiling 
the inscriptions of the city of Rome for the “Corpus 
Inscnptionum Latinarum” In addition to his other 
work which appeared in book form, he was the 
author of a largo number of contributions to archaso- 
logical periodical publications in both Italian and 
Geiman 
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Hulsfn was an iinnorary D I^itt of the University 
of Oxford and of Columbia University, New York, 
where he liod doh\ered a course of lectures In 1917 
he was appointetl honorary professor in the University 
of Heidelberg, and shortly before his death ho was 
informed of his election to be one of the time honorary 
members of the rontifaenl Academy of Arts and 
Archieology, Rome 

Mh John Fkaskii 

John Fraskh was born on January 31. 18.'>4, at 
Newdeeii, Kinserburgli, Aberdeensliiie, anil diisl iii 
Charing Cross Hosjiital on .laniiary 24, 1935, from 
Iineumonia following mjiuies roeeiveil in a road 
accident 

Mr Fraser was well known Isith as a horticulturist 
of high lepiiti' and as n critiial student of the Uiitish 
ftora la horticulture he reii ivotl training at the old 
Chiswick garfleiis of the Rojal Horticultural Sot loty 
and at Kow In May 188.5 he comtnentetl work in 
the Jotlrell Laboratory, Kew', lor Sir John Lubbock, 
afterwards Lord A\eburs, anti the connexion thus 
establishctl lasttxl foi many years Fraser was 
responsible for mucli of the dotailtsl work underlying 
Lortl Avebury’s classical restNiicht's on seedlings, 
pollen, buds, stipules and othei botanical subjects 
Ho also oditetl or contributed to many wtOI-known 
horticultural publicationB 

As a hold oolleetor anti observer anrl a ht^rbariiim 
investigator, Fraser was heUl in high estet^m by a 
wide circle of botaniial friends In his later ytars lie 
spociahsctl on the taxonomiciilly diflicult geneia 


Mentha and Salix, and his published accounts of 
those genera give evidence of a clear logical mind 
and consitlerable ability in concise description His 
fine herbarium collections of alxuit nine thousand 
sheets, together with lus manusenjit notebooks, have 
been presented, at lus written desire, to the Royal 
Botanic (Jardens, Kow, by members ol his family 
There are many valuable Scottish gatherings among 
his specimeiiB, and the flora of Surrey is jiarticiilarly 
well represented His collei-tion of seeillirigs of 
British plants, numbering several hundiisl sheets, 
must be iiiiujiie. and will be of great value m future 
irivestigatiuiiH of lifo-biRtoneB 

Fraser was elei ted a fellow of the Lmiipan Society 
in 1889, and the Council of the Royal Horticultural 
Society conferri'd on him the Victoria Mishvl of 
Horlicultiiie in 1022 and the Vcitch Memorial Medal 
m 1929 W B Titrkiii, 

\\ K regret te announce the followuig deaths 
Mr Eric H S Bruce, islitor of the Aeronautical 
Journal in 1899 1908, well known foi lus work in 
aviation, esjss lally on balloons, kites and airships, 
on Fehruary 28, ivgisl eighty years 

Prof William Duano, profiissor of biophysies m 
Ilarvaril University since 1917, an authority on radio¬ 
activity and X-rays and fheir application to the 
treatment of disease, aged sixty-three years 

Mr V\' J A (irant, a member of several Arctic 
expothtions, after whom Cape Orant in Alexandra 
J.auid was narmsl, on March 10, aged eighty-three 


News and Views 


A British Magnetic Survey Vessel 

The explanatory statement by tlie First I.4)rd of 
the Admiralty, which was presented with the Navy 
Estimates for 1935 to the House of Commons on 
March 6, contained the mterestmg infonnation that 
it has been decided to construct a magnetic survey 
vessel A first instalment of £10,023 towards the 
construction of this vessel has been included in this 
year’s estimates The unfortunate destruction by 
explosion and fire of the Carnegie on November 29, 
1029, while m harbour at Apia, Western .Samoa, 
brought the valuable work which bad been c.arnod 
on by this vessel te a siidilen conclusion Constructed 
for, and mauitAiined by, the Carnegie Institution of 
Washington, she bad in six cruises between 1900 and 
1921 traversed 262,702 nautical nulos m 3,267 days 
actually at sea Of the seventh cruise of 110,000 
nautical miles, nearly one half had been completed 
upon the arrival of the Carnegie at Apia , this oruise 
was planned particularly with the view of determining 
magnetic secular variation 

The magnetic charts published by the Bntish and 
other Governments for use at sea have boon based in 
reqpnt years to an meroasuigly large extent upon the 
data provided by the Carnegie There are some 
senous gaps in the present data, which would have 


been filled if the Carnegie had completed her last 
cruise Du© partly to these gaps and to a recent 
rapid change m the secular variation m the Indian 
Ocean, the extrajiolatod values of the magnetic 
elements m the southern Indian Ocean are now 
unreliable, and the possibility of serious errors m 
this and other areas m future charts has given rise 
to seme concern. The Carnegie Institution, having 
definitely decided not to replace the Carnegie, and 
m view of the special mterest of (Jreat Britain, as 
the prmcipal maritime nation, m the accuracy of the 
magnetic charts, the British Government has assumed 
the responsibility A non-magnetic ship is to be 
constructed, primarily for the purpose of determmmg 
magnetic data at sea Details of the design have not 
yet been decided upon, though it is probable that the 
new vessel will be larger than the Carnegie 

Refugee Scholars 

A PAMPHUST entitled “A Crisis m the University 
World" issued lost week by the High Commissioner 
for Refugees from Germany (obtamable free of 
charge from the General Secretary, Academic Assist* 
anee Ckmncil, Rooms of the Royal Society, Burlmgton 
House, W 1) gives on account of the assistance to 
displaced German scholars and men of science during 
the past two years. Approximately 6.50 of the 
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university teachers dismissed have left Germany. Of 
these, 248 have been permanently re-established, 131 
in Europe and 117 outside Europe , 386 others have 
been given temporary assistance which has enabled 
them to continue their studies m universities or other 
institutions Most of tins work of academic assistance 
lias been earned out by special emergency com¬ 
mittees m Eurojie and the United States, which luive 
succeeded m raismg a quarter of a million pounds for 
the purpose of oroatmg special positions m universities 
and research centres for the refugee seholars Nearly 
£69,000 has been specially raised m Great Britain 
for the assistance of the refugee scholars 40 have 
been permanently re-established and 170 have been 
given temporary hospitality In addition, the 
Academic Assistance Council has been recognised as 
the international mformation centre by the High 
Commission for Refugees The pamphlet outlines 
the plans of the academic committees for the future , 
It states that a constructive solution of the problem 
IS iiosaiblo and that the task undertaken bv the com¬ 
mittees IS manageable, pn)\ idtsl that there is sufficient 
financial support 

Academic Assistance Council 

A FUiiLK’ appeal for funds has l><H.'n made by the 
Academic Assistance C'oiinoil to enable it to contmiie 
its work The apt>eal is signed by Mr Stanley 
Boldwin, Viscount Cecil of Clielwood, Mr Winston 
Churchill, the Karl of Crawford and Balcarrcs, tho 
Marquess of Crewe, Viscount Halifax, tho Marquess 
of I,ondonderry and Lord Moston, in their private 
capacities as mombors of tho university world and 
not officially as chancellors of British universities 
The Council nootls funds with which to continue 
emergency grants in aid to approximah'ly seventy of 
the displaced German scholars for a jienod of not 
more than two years, and also for tho creation of 
twenty special research fellowships of a more per¬ 
manent character It is essential also that the 
Coimcil shall bo enablo<l to oontmue its important 
work as an information centre and its mvostigations 
throughout tho world for new positions m which the 
temixirarily assisted scholars may bo placed on a 
self supportmg basis Tho Academic Assistance 
Council haia, from tho start, emphasised the issues of 
principle implicit in its work ; it has not confined 
its activities to the displaced German scholars alone 
The great importance of tho research which the 
Council has been able to salvage has been demonstrated 
from tune to tune during tho past two years m our 
own columns and in those of other soientiiio journals 
As a research subeidising organisation, the Coimcil 
has, indeed, an impressive record and merits con- 
tmued support. Donations, subscriptions or bequests 
should be sent to Lord Rutherford, president. 
Academic Assistance Council, Rooms of tho Royal 
Society, Burlington House, W.l ; cheques should be 
made payable to the Aoademio Assistance Council. 

Col. Crompton's Ninetieth Birthday 

Thb many fHends of Col. R E. B. CTompton, 
F.R.S., are organising a banquet to be given in his 


honour on Ma\ 31, whuh will he liw uinctioUi birth¬ 
day At this banquet ho will be prOKimtixl with his 
jxirtrait, and ho has signified that his intention is to 
present it to tho Institution of Kloetnral Engineers 
Col Crompton has hivd a wonderful life He still talks 
about tho Groat Exhibition u. Hyde Park in 1«51 
as if it were an affair of yesterday At the ago of 
eleven, he enrolled as a cailot in the Royal Navy, 
ami before reaching tho age of twelve rei'eivtxl the 
Ciimoan War medal and Sebnstojiol clasp In 1864 
he was gfl/.otted into tho Rifle Brigaile. and did miiih 
foi road transport m India by helping to substitute 
road engiiies for bullock trams He began work as 
an electrical engineer m a small way at Chelmsford 
111 1878. but in 1881 at tho Pans Exhibition lie gamotl 
tho first gold metlal over given for electric hghting 
plant In 1886 wo find him, witli the warm approval 
of the Emperor Erancis Joseph, supplying tho Oiwra 
House m the Ring Street iii Vienna with tho electric 
light; and ho soon found it necessary to open a 
branch in Vienna Ho took a lemiing part in tho 
South African War, designing traction engines fittevl 
with dynamos and portable searchlights Ho also 
saw much m five service During tho War of 1914-18 
he did very valuable work in connexion with ‘tanks’ 
Ho ha.s alway's hod an unflagging mterest in motoi 
vehicles and m the ndaptiition of roods for then 
use Those who use our higliways owe him a deep 
debt of gratitude He has hixin a member of the 
councils of the bistitutions of Civil and Electrical 
Euginoers longer than anvume else. 

Prof. Norbert Wiener 

Prof. Norbert Wlenpr, professor of mathematics 
at the Maasochusetts Institute of Technology, has 
accepted an invitation to join the faculty of the 
National Tsmg Hua University in Peiping, Cluna, as 
research professor of inatliematics for the next 
academic year. Prof Wiener expects to sad for China 
next July Dr Wiener’s outstanding eontrihutions 
m the hold of highoi inatliematies liave brought 
him wide recognition Lost April he was olecteil 
to membership of the U S National Academy ol 
Sciences, and in 193.3 ho was a jomt recipient of the 
Boohor prize given by the Amenoan Mathematical 
Society for notable work in mathematical analysis 
He IS a member of tho London Mathematical Society, 
and m 1931-32 served as lecturer at the Umversity 
of Cambridge He has earned on advanced studies 
at Cornell, Columbia, and the Universities of Cam¬ 
bridge, Odttmgen and Copenhagen Ho jomed the 
staff of the Massachusetts Institute of Technology m 
1919 and m 1932 was appouited to full professorship 
Tho National Tsmg Hua University is maintained by 
mdemnity' funds followmg the Boxer rebellion, winch 
wore returned to China for educational purjioses bv 
tho United States. From time to time the Uiiiversitv 
entertains men eminent m various a<-adomie fields 
M visitmg members of lUs staff Among them have 
been Prof. Goorge D. Birkhoff of the mathoniaties 
department at Harvard, the Indian poet and philo 
Bopher, Rabmdreuiath Tagore, Bertrand Russell, the 
French mathematician, Hadamard, and the French 
physicist, Longevm 
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Max Oeitel 

Max Josbf Obstel, ono of the most emment and 
versatile German physicians of the second half of 
the nmeteenth century, was bom at Dillmgen m 
Havana on March 20, 1836. He first studied under 
Prof von Pettenkofer at Mumch, where he made a 
considerable number of analyses of the air m various 
public institutions and private houses which he 
published m a work entitled “Experiments on the 
Acoumulation of Carbomc Acid m Inhabited 
Looalitios” Afterwarils he devoted liimself to the 
study of diseases of the tliroat, mcludiiig diphthona, 
on which he published some of the most important 
articles on the causation of the disease prior to the 
discovery of the Klebs-Loeffler bacillus His other 
works on diseases of the throat were concerned with 
tumours of the larynx, instniction in laryngology, 
and treatment of respiratory affections Oortel was 
the first physician m South Germany to lecture on 
btryngology, and was appointed extraordinary pro¬ 
fessor of laryngology at Munich in 1876, which office 
he held until his death on July 10, 1807. Ho woe 
also well known as a general physician and particu¬ 
larly for his treatment of diseases of the heart, 
m wluoli ho paid special attention to diet and 
exercise. 

Award of the Duddell Medal to Dr. W. E. Williams 

The council of the Physical Society has awarded 
the twelfth Duddell Modal to Dr W Ewart Williams, 
lecturer m physics at Kmg’s College, London, who 
IS distmguislied for his work m optical design, chiefly 
in the region of interferometry Tho Medal is given 
to “persons wlio have contributed to the advance¬ 
ment of knowledge by tho mvention or design of 
scientiflo instruments, or by the discovery of materials 
used 111 their constmction”. The pnncipal mvention 
of Dr Williams is that of the reflection echelon 
spectroscope. The basic idea of such an mstrumont 
was described by tho late Prof Micholson nearly 
forty years ago, but its practical construction seemed 
impossible until the discovery by Wilhams that two 
optically plane surfaces of quartz or fused silica could 
be placed m permanent optical contact without 
exortmg the mechanical force needed with glass 
surfaces He saw that a number of fused sihoa plates 
of exactly equal thickness could be built up m the 
necessary echelon formation without mtroduoing any 
distortion that would rum the optical performance 
of the instrument The reflection echelon is the only 
form of spectroscope of sufficient resolving power 
winch can be used in the ultra-violet part of the 
spectrum, where, m a number of cases, lie the lines 
of greatest interest from the point of view of ‘fine 
structure’, a detailed study of which gives us infor¬ 
mation about the structure of the nucleus in its 
normal state. 

Bt adding two small mirrors to the echelon and 
mounting it in an evacuated chamber. Dr, Williams 
has adapted the instrument, originally meant for fine- 
sti^ture work only, for the accursite measurement 
of the wave-lengths of the Imes. In oonsequenoe of 


the far greater resolvmg power now available, the 
wave-lengths of the fines can be measured with a 
oorrospondmg greater degree of accuracy, and the 
method of calculation la far simpler and more rapid 
than with the Fabry-Perot mterferometor He has 
also devised a method of stemdardising tho metre 
m terms of wave-lengths by means of the refleotion 
echelon Tins permits the number of wave-lengths 
oontamed m a gauge of approxunately a metre lengtli 
to bo deterramed m two operations, as distinct from 
the numerous stages mvolved m the present methods 
The prmciple of the refleotion grating has been also 
applied by him to duwtional aerial systems for 
short-wave wireless transmitters, which are bomg 
used in America, and he has improved a number 
of optical instruments, amongst which are the 
Rayleigh rufractometer and (m conjunction with 
Mr. F. Twyman) the Fabry-Perot interferometer. 

National Inland Water Survey 

In the discussion which followed the reading of 
Dr Brysson Cimnmgham’s Paper on National Inland 
Water Survey, a summary of which appiears on ji. 443 
of this issue, Vice-Admiral Sir Percy Douglas, the 
chairman of tho British Association Research Com¬ 
mittee on the subject, described the work of the 
Committee subsequent to the date of the reception 
of the deputation by the Munster of Health, and 
expressed the gratification which ho felt at tho 
unanimous agreement of the members of the Com¬ 
mittee on a draft outlme of the scope of tho survey 
which had been drawn up and forwarded to the 
British Association, and which he hoped would be 
recorded m tho OeographuMl Journal, for which 
purpose he read the several items Dr H R Mill 
spoke of the association of tho Royal Geographical 
Society with water survey, and alluded in particular 
to the observations made on the Exe and the Medway 
with which ho had been connected Sir Henry Lyons, 
chairman of the new Survey Committee, welcomed 
the mterost taken in tho matter, and said that as bis 
Committee had only just met quite recently for the 
first time, it would be premature at present for him 
to express any views on the course of action which 
he and his colleagues might decide to take Capt 
W. N MoClean described the more important 
features of River Flow Records, and showed how he 
had budt up on organisation which he considered 
might be of great assistance m the work of river and 
stream gaugmg. Mr. G. J. Griffiths, chief engmeer of 
tho Thames Conservancy Board, emphasised the 
value of nver flow reoords and the advantage which 
bad accrued from having prolonged observations at 
Teddington and elsewhere ; he considers a national 
survey to be long overdue. Dr. Bernard Srmth dealt 
with the importance of observations relating to 
underground water and the necessity of prosecuting 
reeearobee thereon m all practicable directions. 

Preservation of Sites of Saentific Interest 
The British Association has recently been reoeivmg 
from the Ministry of Health information of all schemes 
in progress under the Town and Country Planning 
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Act, in order that if any of theee should disolose any 
nsk of the destruction of sites or objects of soientifio 
interest, representations may be made on behalf of 
the Association to the planning authorities and to 
the Mmistry. In addition to natural footuros, or 
possibly buildmgs, which may be worthy of preserva¬ 
tion on Bcientiiio grounds alone, it is clear that there 
must bo many areas worthy of protection on grounds 
of amenity, and at the same tune of suiiioient 
scientific mterost, whether geological, botanical or 
otherwise, to justify adducing arguments from the 
side of science m their favour. The first step taken by 
the Council of the Association was to communicate 
with all the local societies m correspondence with 
the Association, invitmg their attention to the subject 
of planning and askmg for information on any 
mstonces in which the Association might usefully 
take action . only a few have as yot come to hand. 
The whole subject will come under consideration at 
the Norwich meeting of the Association, when it will 
be dealt with by Prof P. G H. Boswell in an address 
as chairman of the Conference of Delegates of 
Corresponding Societies Meanwhile the Council has 
apjximted a panel of some sixty prominent memhors 
representative of geology, geography, botany and 
zoology, any of whom may bo calM upon for advico 
in connexion with proposals for preservation, and all 
of whom have been asked to bring to the notice of 
the officers any examples which may have come under 
their personal notice 

Roman Villa near Lydney 

A NSW Roman villa on the River Severn near 
Wollaston, between Lydney and Chepstow, of which 
the discovery and partial exploration is described in 
Tht Ttrrm of March 8, illustrates tho perennial 
character of tlie human response to an endurmg 
need A fire-platform and lighthouse in alignment 
mark the channel through the Guskar Rooks guardmg 
the creek, on which tho villa is situated, in a manner 
which might stand m a modern sailing direction 
Before the exammation of the site the oxistenoo of 
the creek, which had silted up, was indicated only 
by a stream m a depression ; but evidently it must 
have been, with Lydney hsu'bour, a port of call of 
importance, probably m relation to the iron-workings 
of Arioonium (Weston-under-Penyard) to the north. 
In any event, the villa with its sea-frontogo was not 
only the centre of a wide settlement, still unexplored, 
but it is remarkable also for the unusual amount of 
iron it has yielded among its relics The earlier villa, 
upon which a second was superimposed, was erected 
about A D. 130 m the reign of Hadrian. It stood 
about 260 yards from the shore. It was of con¬ 
siderable size and contained nine rooms and a cor¬ 
ridor and had a bath system along the sea front. 
One hundred and seventy years later it was destroyed, 
possibly, it is thought, by an Irish raid. After a lapse 
of twenty years, tiie second, a smaller building, was 
erected. It contained only four rooms, but it also had 
a baHi system. This villa lasted for about a century. 
The details of the buildings and the assooiated relies 
have provided a number of noteworthy features, «id 


the further exammation of the site, which depends, 
as usual, upon funds bemg raised, will undoubtedly 
well ropiay the expenditure of time and money 

Irish Folk-lore 

Tot appointment by the Irish Free State of a 
Commission on Irish folk-lore is an extension of the 
active interest already shown by tho authorities m 
tho antiquities and history of Ireland that will be 
welcomed by all students of her traditions and 
anoient culture. The Commission is to be compre¬ 
hensive m scope It will arrange for the collection, 
collation and oatalogumg of both oral and written 
folk-lore matenal, and also, if thought desirable, for 
tho publication of such material The scheme for 
oollootion which has been drawn up mcludos pro¬ 
vision for a body of oollectors who will travel through 
the country for the purpose of taking down by 
means of recordmg maohines not only tales euuI songs, 
but also, among tho older members of tho community, 
their reoolloctions of life m the country-side in their 
yoimg days Subject to the approval of Dad Eireann, 
a sum not exceeding £3,260 a year, for a penod of five 
years, will be devoted to tho work of the Commission. 
Although Ireland, m comjianson with other parts of 
tho British Isles, lias not been badly served in tho 
matter of attention from the collector of local loro 
and legends, it has always been known that extensive 
tracts of tradition and custom remained untouched , 
and notwithstanding the sophistication which has 
affected Ireland m common witli other countries of 
recent years, tho remoter districts still retam much 
of their primitive character and tradition In addition 
to Its work of collection, the Commission’s activities 
will afford an opjKirtunity for that systematic treat¬ 
ment of the matenal for winch adeijuate opportunity 
has not hitherto been available, but which m doalmg 
with conditions m Ireland is highly desirable 

British Museum Acquisitions 

Ahono tho notes on rocont acquisitions by the 
Bntish Museum m the British Museum Quarterlj/, 9, 
No. 3, particulars are given of sources from which 
came part of the sum required to make up tho mitial 
payment for tho Eumorfopoulos oolleotion of Chmeso 
and Ear Eastern art, and progress is reported m the 
allocation of tho oollection to Bloomsbury and Soutli 
Kensington. A oontnbution of £5,000 was received 
from the National Art Collections Fund, £5,000 from 
Sir Peroival David and £1,000 from the Universities’ 
China Committee m London. The bequest to the 
British Museum and tho Victoria and Albert Museum 
of three quarters of the residue of the estate of the 
late J R. Vallentm for the purohase of works of art 
for the two museums was also allotted to this use. 
It IS stated that the oolleotion is so large that it 
will be possible to place a certain number of pteoes 
on loan m some of the leading provmcial museums. 
WhMi, however, the scheme for a Museum of Oriental 
Art comes mto being, it is intended to recall these 
locms, and tho whole oolleotion will be brought to¬ 
gether again to form an important part of what, it 
IB hoped, wiU be the finest museum of oriental art 
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in existence Parts of the ooHeotion alreatly have 
been, or are m course of bciing, desonbod, but aooounts 
of special classes of exhibits are to be prepared and 
published from time to time AjTKUig other notes 
in this issue of an interesting publication which is 
not so widely known as it deserves, is an account of 
the fragments of the unknown gospel acquired last 
summer, to whicli Mr H L Hell has recently directml 
attention in T/ie Tinier, and descriptions with 
illustrations of an Egyptian wax hguro whuh, if it be, 
as IS thought, a model for making moulds for casting 
bronze figures, is indeed nire, and some unique 
objects of a varied nature from Roman London 

Empire Cotton Growing Corporation 

At a mootmg of the Administrative Council of tlio 
Empire Cotton (Jrowing Corporation bold m Man 
I'liester on February 7, the resignation was roceivtxl 
of Mr Milligan, who has been tbo Corporation’s 
senior representative in Africa smoe 1924 Duniig 
this tune bo has trav’ollod constantly about South 
Africa and visited in addition the Corporation’s staff 
in Swaziland and Rhodosia He has boon succeeded 
by Mr Parnell, who lias long been associateil with 
the CoriKiration’s work in South Africa Tlio Council 
reoeivtxl the rojxirt of Mr May, assistant secretary 
of the Corporation, upon a tour bo had recently made 
in East and South Africa, particiilai ly with roferonce 
to developments in Tanganyika 1’emtory At many 
places in this terntory, the Corporation’s assistanie 
will bo used towards developing an intorestuigsclioine, 
evolved by the Agricultural Department, for nativ e 
holdmgs on which cotton will bo grown m a system 
of mixed farmuig Each family will l>o given tbo 
freehold of their holding, which will consist of 20 
acres Of these, 10 acres will be reserved for cattio 
grazing, and tlie remainder for the dwelling site and 
land for the cultivation of cotton and othei crops 
The natives will also bo given mstniclion m the 
jaeparatiun and use of farmyard manure 

Thk Mwanza area of Lake Provmoe bos hitherto 
producixl about half tlio cotton grown m Tanganyika 
The orgamsation of its seed sujiply is therefore a 
matter of importancie, and with the help that is now 
being given by the Corporation it is hoped to put 
this on a satisfactory basis The selection of the best 
strains will be carried out at the Experiment Station 
at Ukinguru, these will then be multiplied in the 
special area that is being provided for the purpose, 
just across the arm of Lake Victoria known as Smith 
Soimd. Tlie seed from this area wtU be bulked on on 
island in the Lake, which mokes on adnurable 
isolated area where admixture of the strains can be 
prevented. The bulked seed will then be distributed 
in the following season throughout the Lake Province. 

Forest Research in the Malay States 
Thb annual report of the Forest Research Branch, 
19S3, IS issued with tlie “Report on Forest Administra¬ 
tion for the year 1933 of the Federated Malay States” 
Supplemwit of the F.M.S. Qovemment Gazette, 
June IB, 1934. F.M.S. Oovemment Press). Research, 
under which is included education, has made con¬ 


siderable progress m the Forest Department of the 
Federated Malay States A Forest School has been 
started much on the Imes of the Rangers’ School at 
Debra Dun, India, which baa nearly half a century 
of good work behind it. The practical courses of the 
Malay School during the year under view included a 
forest reconnaissance m mountamous jungle in the 
State of Porak , it served the excellent purpose, 
among others, of aoquamting tho students with com¬ 
mercial tree forms not normally enoountorod in the 
lowland forests An urea of 2,400 acres of this hill 
forest in the Biibii reserve was explored and tho 
enumeration work was oonduotetl on more mtensivc 
lines than hitherto, both as regards composition of 
tho crop and the possibility of coimnercial exploita¬ 
tion This appears an excellent ileparture and the 
experience thus gained should bo invaluable to all, 
whilst the work achieved wdl be of practical value 
Research work is being carneil on lu sylviculture, 
where some mterestmg research work is lieing 
achieved, botanical, wood teclinology, timber tostmg, 
wood preservation and forest economy generally , 
while zoological, chemical and meteorological pro¬ 
blems are being studied 

The National Herbarium at Melbourne 

Thanks to the generosity of Sir MoePhorson 
Robertson, a now builduig has just licon comjiletetl 
m Melbourne for tho housing of the National Herb¬ 
arium collections, and the transfer of material is m 
progress ’The builduig is a block, approxunati'ly 
109 ft by 80 ft, contamuig two floors On the upper 
floor provision is made for the collections (numbering 
some l,5t)0,000 sheets) and for a library of more than 
10,000 volumes On the lower floor arc a museum of 
economic botany, a laboratory, a lecture hall and tho 
admmistrative offices llie construction is fire-proof 
throughout, all cabinets are of steel and the mam 
door IS guarded by faro-proof devices oporatmg 
automatically when the temperature reaches a certam 
pomt The collection was commenced about 1866 by 
the late Baron von Mueller, and it is intended to 
preserve the existmg division mto two sections (i) 
Australian and (ii) extra Australian The former is 
very complete and contains a number of type speci¬ 
mens The room allotted to it is 60 ft by 36 ft, 
allowmg for 30 per cent expansion, or 66 per cent if 
further cabmots be installed Tlie extra-Australiim 
section, which is already extensive and is contmually 
growing by exchangee, will be housed m a room 80 ft. 
by 36 ft 

Sounds made by Pishes in the East Indies 

In Natobk of November 17 (p. 769), we quoted an 
interesting aooount of sounds heard m the East 
Indies by Capt. P Jansen. We have received a 
letter from Dr. J. D. F. Hardenberg, of the Laboratory 
for Investigation of the Sea, Batavia, with reference 
to this note He states that the comparison of these 
noises with the sounds mode by foghorns is quite 
correct They remmd one also of the sounds made 
by motor traffic on a busy thoroughfare when heard 
at a distance of about a hundred yards.' The noises, 
however, do not proceed firom the earth, but are 
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made by fishes of the genua Thempon, as described 
by Dr. Hardenberg m a recent paper (Z8ol Am , 108 , 
1934) The other sounds mentioned by Capt Jansen 
have also been hoard by Dr Hardenberg, though 
loss frequently, and once, when m the Java Sea, he 
heard sounds as if made by silver bells Their origin 
IS still unknown, but he supposes that they are also 
made by animals. 

American Society for Testing Materials 

It 18 a groat help to mdustry to have standard 
specifications for the materials used m commeroo, 
and to have methods of testing to fmd out whether 
the materials offered for sale come up to the standard 
or not In Groat Britain the British Standards 
Institution (B S 1 ) of 28 Victoria Street, S W 1, 
publishes standard specifications and gives also the 
methods of testing These have been passed by 
committees consisting of onginoors, manufacturers, 
Government officials and all mterestod in securmg 
raw materials or flnisheil products of the best quality 
If exponenco shows that the methods used are 
ineffective, then the old committee moots agam or 
another committee is formed and it brings out a 
revised specification In the United States, the 
American Society for Testmg Materials (A S T M ) 
performs similar functions The Proceedings of this 
Society are issued annually, and give reports by 
committees and the ‘tentativo* standards adopteil 
Bach of the annual volumes contains about 2,000 
pages. In the 1934 volume such subjects as vapour 
look of petrol, creep tests and data, soil testing 
methods, rubber raw materials, etc , are discussed 
Twenty-one of the standards appearing in the 1933 
“Book of Standards” have been revised or discon¬ 
tinued. Fourteen of them have been revised, five of 
them have been replaced by now tentative standards 
and two have been completely withdrawn The new 
problems discussed will bo found of uitorest by 
physicists, and open up new fields of research 

Society of Public Analysts 

At the annual general meeting of the Society of 
Public Analysts held on March 6, Dr Bernard Dyer 
gave an address embodying his reminiscences of the 
Society, from its inception to the present day. At 
the outset of his address, Dr. Dyer pomtod out that 
the occasion was particularly appropriate, suioe it 
was the diamond jubilee of the Society, which held 
its first meeting m February, 1875, when Dr Retl- 
wood was elected president Much of the early work 
of the Society was concerned with food adulteration, 
which at that tune was gross and widespread, 
although gradually analytical chemistry m general 
was brought withm the scope, and in 1906 this was 
rccogmsed when the title of the Society was enlarged 
to include analytical chemists other than public 
analysts. Several of the earlier presidents were well 
known as medical officers of h^th, who hail also 
been appomted pubho uialysts. Dr. Dyer also 
touched on the history of the Society m connexion 
with the Institute of Chemistry and the Government 
Laboratory, and laid stress upon the fact, that m 
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spite of certain coohioss and misundorsbinduigs la 
earlier days, the most cordial relations have for many 
years existed between the Society and these bodies 
The following officers were elected for 1935 Presi¬ 
dent,'Hr Jolm Uvans , Vice-Presidents, Mcnsre L II 
Lampitt, S E Mellmg, A More, W H Roberts , 
Honorary Treasurer, Mr. E B Hughes, Honorary 
Secretary, Mr. O Roche Lynch 

Hydrogen Cooling 

Tjie losses due to air friction when machines are 
rotating is often an ajipreciable fraction of the total 
working losses The losses can bo conanlorably 
reduced by riinnmg the machmes m hydrogen As 
the thermal condiutivity of hydrogen m iniuh 
greater than that of air, the temperature rise of the 
machmo is further reduced and so it can bo run at 
a heavier load and can therefore bo rated os a more 
powerful inwhuie In the Electrician of March 1, 
there w a description of a 30,000 kilovolt ampere 
ajmehronous condenser which has been built for the 
F'reneh Muh Railway The outer casing is budt uji 
of steel jilatea bolted together and designed to with¬ 
stand the force of any uUcmal explosion which might 
occur owing to a mixture of hydrogen and air The 
machine is started by a special typo of transformer 
which only takes a quarter of full load current 
Tests earned out on the machine with hydrogen and 
air os cooling media show that the heating of the 
machine with hydrogen cooling was thirty per cent 
less than when it was run m air 

The Murdoch Trust 

Thehb has been m existence for a number of years 
a most ailmirablo trust, known as the Murfoch 
Tnist, for the benefit of indigent bachelors and 
widowers who have done good work for science and 
have fallen on leas jirosperous dajs Few jieoplo 
seem to be aware of the oxiatonco of this Trust or 
of its lioneflcent jiiirpose, though a modest advertise¬ 
ment occasionally apjxiars, as, for example, m 
Natuhe of March 2, p Ixvi, mv'iting appliuations 
for donations or jiensions from it Wo gladly direct 
attention to the aid thus available to persons who 
have promoted or helped the udvanoemont of any 
bremch of science and are m need. The Trustees 
welcome applications from si lentiflc workers eligible 
for aamstanco from the funds they have available 
Particulars can bo obtamed from Messrs Shophonl 
and Weddi'rburn, 16 Charlotte Street, Edmburgh 

Ibero-Amcncatu Oceanographical Conference 

Tbub Ibero-Amortoaiuv Oceanographical Oonforenco 
was to have met at Madrid m October last, but it 
was found necessary to alter the date, and the 
assembly of the delegates was jiostponnd until tlio 
latter part of April 1935 As at present arranged, 
the Gonforonoe will hold its meetings partly in 
Madrid and partly m Malaga Invitations to attend 
were sent to the Governments of the various North 
and South American States and to the Governments 
of those countries having terntones m Amenoa. It 
18 understood that the Conference will discuss 
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measures for obtammg ooeanographioal data of all 
descriptions m the oceans and waters adjommg their 
coasts, including tho study of ocean currents, marine 
meteorology and fisheries. Havmg regard to tho 
existence of the International Association of Physical 
Oceanography of the Bub-Committeo for Oceano¬ 
graphy of the Pacific Science Congress, however, and 
of various bodies dealing with marine biology and 
fisheries, it is doubtful whether tho creation of yet 
another is desirable or can serve a useful purpose 
Tho Cenoral Socretarj- is Sefior Rafael do Ruen, 
Alcald, 31, Madrid 

New Land Speed Record 

SiK Malcolm Campbell sot up a new motor speed 
record on Daytona Beach on March 7, by obtaining 
a speed of 276 816 miles an hour. The previous 
record, also set up by Sir Malcolm, on February 22, 
1933, was 272 108 miles an hour The figures for 
tho tmio to cover the measured mile work out as 
follows first run, 272 727 niik's an hour (13 20 
seconds), second run, 281 030 miles on hour (12-81 
seconds), average speed, 270 816 miles an hour. 
Sir Malcolm’s car, Bluebird, was designed by Mr R 
Kailton, and contains a 2,r)00 horse jKiwor Rolls 
Royce Schneider Trophy engme. 

Announcements 

Pbof. W, N. Haworth, director of tho Dejiart- 
mont of Chemistry, University of Bummgham, was 
elected a corresponding member of the Bavarian 
Academy of Sciences on February 16 

The Bessemer Gold Medal for 1935 of the Iron 
and Stool Institute has been awarded to Prof. A M 
Portevm, director of the Institut de Soiidiire Auto- 
g5no, professor at the Kcole Sup^rioure de Fondene, 
and at the Kcole Centrale dee Arts et Manufooturee, 
Pans 

The D’Arsonval prize lias been awarded by tho 
8 ooi6td fran 9 aiso d’61octrothi5rapie et de radiologie to 
the Belgian physician Dr Ktienne Hubert Honrard, 
for a thesis on “Short Hertzian Waves and their 
Medical Applieations”. 

Prof H Levii will deliver a lecture on “Science 
and Social Responsibility” before tho Institution of 
Professional Civil Servants on March 22 in the 
lecture hall. Royal Society of Arts, John Street, 
Adelphi, W C 2 The chair will bo taken by Mr 
H T Tizard. Tea will be served at 5 p m and the 
chair will be taken at 5 3U p m Admisftion is free and 
tickets of admission are not re<iuirod. 

The Royal Society of Arts has recently announced 
tho subjects for the Thomas Gray prizes to be offered 
in 1936. One prize of £100 will bo awarded for an 
"invention, publication, diagram, etc , which is 
considered to bo on advancement m the Science or 
Practice of Navigation". The other prize will bo 
awarded for tho best essay on “Modem Navigational 
Apphances.*' Further information can be obtained 
from the Secretary, Royal Society of Arts, Jolin 
Street, Adelplu, London, W C 2 


The following appointments have recently been 
made by the Secretary of State for the Colonies . 
Mr H. Atkinson, to be deputy Government analyst, 
Ceylon, Mr. J R. E Hmdson, inspector of plants 
and produce, to be assistant supermtendent of agri¬ 
culture, Gold Coast; Mr A H Malpas, swsistant 
marine biologist, to bo director, Colombo Museum, 
and marine biologist, Ceylon ; Mr D B Sabiston, 
deputy 8U|Xjnntonding jiroduce insjiector, to bo 
suporintonilont of agriciilturo, Nigeria 

At the annual general mootmg of tho Institute of 
Metals, hold on March 7-8, the following offloors were 
elected for 1936. President, Dr H Moore; Vice- 
Presidents, Mr. W R Barclay, Dr C H Desoh, 
Dr A. G C Gwyor, Prof D Hanson, Mr H C 
Lancaster, Mr E Morcoin , Honorary Treasurer, 
Mr John Fry 

The Royal Astronomical Society is prepared to 
issue (provided sufficient support is forthcoming) a 
third edition of the Franklin-Adams Chart of tho 
Sky, in 206 sheets, each coveruig an area 16° x 16° 
The Chart is ui throe sections (1) North Pole to 
Dec -I- 22°, (2) Dec t- 22° to ~ 22°, (3) Dec - 22° 
to South Pole Tho price of the complete set, m 
throe cases, has been fixed at £27, including carriage. 
Should any desire one or two of the sections only, 
subscriptions will be received for the part required 
at a oorrespondmg rate Further piarticulars, and 
application forms, may be obtauied from the 
Assistant Secretary, Royal Astronomical Society, 
Burlington House, London, W.l. 

Afpuoations are invited for the followmg appoint¬ 
ments, on or before the dates mentioned .—A tem¬ 
porary assistant engmeer m tho Headquarters Offices 
of the Ministry of Transport —The Establishment 
Officer, Mmistry of Transport, Whitehall Gardens, 
8 W 1 (March 18) A lecturer (woman) m biology and 
nature study m the Saffron Walden Traming College, 
Essex—^Tlio Prmcipal (March 22). A lecturer m 
physiology, an assistant lecturer m mathematics, and 
an assistant lecturer and demonstrator m houseoraft 
at Bnghton Technical College—The Secretary, Brigh¬ 
ton Education Committee, 64 Old Sterne, Brighton, 1 
(Marcli 20) A lecturer (woman) m biology and 
natural history in the Diocesan Training College, 
Derby—^The Secretary (Aprd 1). A professor of 
physiology m the Kmg Edward VII College of 
Medicine, Suigapore—The Director of Recruitment, 
Colonial Service, 2 Riclimoiid Ten^o, Whitehall, 
London, S.W 1 (April 8) Two lecturers in mechamoal 
ongmeenng at tho Lester Technical Institute, 
Shanghai—Tho Lester Trust, c/o Messrs. Vmey, 
Price and Goodyear, Empire House, St. Martm’s-le- 
Grand, E.C I (April 8) A chief mmmg engmeer for 
the Northern India Salt Revenue Department—The 
High Commissioner for India, General Department, 
India House, Aldwych, W.C 2 (April 10) Assistant 
keepers m zoology, entomology, geology, mineralogy, 
and botany m the British Museum (Natural History), 
London, 8 W 7—The Secretory (May 31). 
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Letters to the Editor 

The Editor does not hold himaetj reaponaMe Jor optntona expressed by hu correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Nattjbb. No notice is taken of anonymous cotnmunicatums 
Notes on points in some op this week's letters appear on p 437. 

COERBSPONDENTS ARB INVITED TO ATTACH SUULAU SDMMABIKS TO THEIR COMMUNICATIONS. 


The Period of Radionitrogen 
In their first communicotion on uiductxl radio¬ 
activity, Curie and Joliot* reported that a radio¬ 
active isotope of nitrogen was formed from boron 
by bombardment with a-rays according to the scheme* 

.B‘« + ,Ho* - ,N>* + ,n‘. 


The period was about 14 minutes and they earned 
out ohemioul teats which helped to identify the radio¬ 
active body. We* also investigated this reaction and 
found a period of about 14 mmutos It was shown 
by Cockcroft, Gilbert and Walton* that this isotope 
of nitrogen could be formed from carbon by bom¬ 
bardment with either protons or doutons, but that 
the period m this case was about 11 mmutos This 
latter result has boon oonfirmod by several observers 
If this difference m the periods could be mauitameil, 
it would suggest a number of mterestmg possibilities 
It lw«, for example, boon used as an argument in 
favour of the existence of the negative proton 
The chief unoertamtj in our former exponments 
was that, as the activation was carried out in air, 
we always obtained m addition radiofliionne formeil 
from nitrogen 

,N‘* + ,He‘-,F‘’ + ,n>. 


Radiofluorme has a period of about I minute, 
and about half of tho initial activity of the ‘boron 
source' was duo to radiofluorme It was therefore 
impossible to start measurements on the radio- 
nitrogen until 6-10 minutes had elapsed, and, as the 
total effect was always small, it was of little use to 
extend the measurements over more than 30 minutes. 

The new exponments have been done under im¬ 
proved conditions, yielding larger counts, and the 
occurrence of radiofluorme has been almost com¬ 
pletely suppressed by activating in vacuo As a result, 
we oould now start counting 2 mmutos after the 
removal of the boron from the source of a-rays and 
continue the ooimtmg for more than an hour We 
have oounted 10,660 particles m all m seven such 
experiments and the periods obtained are * 


Number of Farticlee 



The final value for the period obtained by com- 
buung all the measurements is 11*0 munites, with a 
mean square error of 0*1 minutes. This value is 
the same, within tho limits of error, as that obtained 
for the period of ,N** formed from carbon, namoly, 
11*0 ± I minutes, and it seems therefore that tho 
bodies are identical. 

While we plotted the decay of the activity in the 
usuri way, to verify that it was exponential, the 
above valueti were obtained by a computation from 
the observed ooimts in successive intervals of tune 


acourdmg to a method dov eloped by Dr Toiorls 
This method is cori.siderably more dependable than 
the ordmary rough graphuiil one, siiiro it takes 
into proper account and uses tho fart that the 
measurements arc subject to probability fluctuations 
With the graphical method it is impossible to deter- 
mme the probable error, and tliere may be a teridoncy 
to average the positive and nogativo fluctuations 
oocurring close to each other in time, instead of 
striking tho proper average over the whole time of 
measuremoiit. 

We have also earned out a roiigli analysis of the 
particles, as regards sign of charge, by moans of a 
magnetic held, and have tound no evidence of any 
negative emission from activated boron Tho results 
with positive and nogativo magnetic fields wore tmicli 
the some as when using activated aluimnium (radio- 
phosphorus), or, though in the reverse sense, usmg 
a very weak source of thorium C It is at present 
uncertain to what extent tho reaction, 

-t- 1 .H* 

occurs Tho above result is compatible either with 
a small yield from this reaction or a small mass 
difference between C** and N“ 

We are very grateful to Dr Peiorls for supplying 
us with full details of his method of c alculating the 
periods 

C D. Eixis 
W J. Henderson 

Cavendish Laboratory, 

Cambridge 
March 1. 


• NITUII, us, 828; 19:<« 


Do Whales Descend to Great Depths? 

With reference to tho letter of Mr R W Gray m 
Nature of January 6, p 34, the depth to which 
whales may descend when diving has long been the 
subject of speculation 

The theory that whales roach great depths is based 
upon observations mode by whalers and others upon 
the length of harpoon line camcil out and its apparent 
behaviour at tho surface It is also based upon the 
duration of the dive, long submergence having been 
frequently taken to imply great depth of descent 
The discovery of cni'casses of whales at great depths 
entangled in submarine cables, and stones of a 
similar nature, have also contributed to this theory 
These are in no case reliable as evidence, since there 
IS no possible moans of knowmg how tlM carcasses 
reaohed the positions in which they wwcc said to 
have been found 

Apart from the fact that the length of harpoon 
line earned out and the apparent behaviour of the 
line at the surface are somewhat doubtful guides to 
the movemcinta of the whale at the end of it, tho 
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greatest caution must bo exercised in dixiueing the 
normal hfo habits of a whale from its behaviour on 
bemg struck by a harpoon It is probable that the 
whale reacts in an abnormal manner to so violent a 
stimulus, niakmg, perhaps, a plunge into doptlis far 
beyond its safety limit That tins does happen seems 
to be indicated by the fact, mentioned by Mr (Iray, 
that whales have boon known to die beneath the 
surface after takuig siicli a plunge and have had to 
be liauled up, occasionally, it is said, with a broken 
jaw bone. 

It 18 the depth to which a whale may normally 
descend during the ordinary course of its existence 
which 18 alone of mtoreat in the present discussion, 
and it 18 doubtful whether ovidonco with regard to 
this will over bo obtainable Those wlio liold that 
whales do not, m fact, normallv descend to very 
groat depths base then opinion on two, possibly 
three, considerations 

(1) It IS uncertain what the effect of hydrostatic 
pressure would bo upon an animal like a whale div ing 
with its lungs clnsod All the organs, the lungs among 
them, will be compressed Some protection may be 
afforded to the lungs by tlio ribs, but it is still not 
far wrong to say that tlio lungs will be compressed 
to one half their normal volume at 2 atrnos pressure, 
to one third at 3 atmos , absolute pressure, and so 
on Tims, quoting the smallest fagiiros cited by Mr 
Gray, if a whale which carries out 200 fathoms of 
harpoon Ime were actually to dive to tliat depth, its 
lungs would bo coinpi'esswl to considerably less than 
1/36 of their normal volume (Absolute pressure 
increases by 1 atinos every 33 ft of desoont ) It 
seems impossible that the animal could survive any¬ 
thing approaching this compression 

(2) No mechanism has yet been discovered by 
moans of which whales could avoid ‘caisson’ sioknoss 
on rotummg swiftly to the surface from groat deptlis 
Tho ‘retia mirabilia' with which all Cetacea are pro- 
V ided do not seem to have any connexion with this, 
since they are present m seals and porpoises, which 
inhabit shallow waters, but can remain submerged 
for long periods Their function would seem to bo 
concerned rather with tho time of submergence than 
with its depth 

It is possible that the great whales, owing to the 
high contractility of the alv eolar walls and the slower 
circulation rate common to all largo animals, are less 
sviaceptiblo than other mammals to 'caisson' sickness 
The ductus arteriosus also remains open throughout 
life and may shunt off part of the {mbnonary circula¬ 
tion. But if tho physiology of tho whale is in any 
way comparable with that of other mammals, the 
depth to which the animal may descend without 
incurnng tho nsk of ‘caisson’ sickness on returning 
to tho surface will not be enormously greater than 
tliat to which a man may descend The safety limit 
for a man lies at a depth of 7 fathomit It is poamble 
that tho safety limit for a wliale might bo at twice, 
three times or four times, even five tunes, the depth 
of that for a man, but highly unprobablo that it 
would be at 28^ times (200 fathoms) that depth 

(3) Rorqual whales in the south feed on ‘krill’, 
Euphaugxa auperba This crustacean forms dense 
swarms, on which the whales feed, at the surface, 
and IS very seldom taken ui quantity m plankton 
nets below 200 m , while the large majority are taken 
above 100 m Thus there seems to be no special 
need for the rorqual whales, at any rate, to descend 
much below 100 m during the normal course of their 
lives. 


Sperm whales feed on cuttlefish There is no 
evndence as to tho depth at which these cuttlefish 
live They have never been taken in nets or trawls 
and it has therefore been assumed, without justifi- 
oation, that they live at great depths. 

F. D. Ommannby 

Soiontifio Staff of the Discovery Committee, 

62 Queen Anne’s Chambers, 

Dean Farrar Street, 

London, 8 W.l 
Fob. 18. 


Anomalous Scattering and Structure of Light Nuclei 
Thk method of analysing the anomalous scattenng 
which has recently been dovelojied by Wenzel* loads 
to a more detailed interpretation of the scattermg 
phenomena, and furnishes results which so far are 
in excellent agreement with the other evidence avail¬ 
able for the energy level system for light nuclei 
In Fig. 1 the lowest energy lev'ela for a simpbfled 
nuclear model are given The ‘normal’ sequence of 
these terms is represented by In, Ip, Id, 2s, If, 
2p, 2d, 3n etc 

E 


2 S 

a 



no 1 


The dotted levels m Fig 1 are unstable (virtual 
energy levels) m tho special case for which Fig. 1 
has been drawn. We notice that if we deepen our 
potential hole V, more and more of the mdioated 
levels become consecutively stable, and vice versa 
Under the actual conditions the virtual energy levels 
of small positive energy determmo the character ot 
tho anomalous scattering (rosoneuice scattering) 

Tho analysis of Pose’s experiments on the collision 
of a-particles with protons' shows that the scattermg 
IB mainly due to a resonance with tho virtual Ip-level 
of the proton in the field of an *-partiole, and thus 
will be described as a Ipp-scattoring (the index p 
referring to a proton level) 

This is in agreement with what we know about 
tho «-pertiole. The l«p-level is stable and occupied 
by two protons and two neutrons. The next level, 
however, is already unstable and no Li'- and prob¬ 
ably no Ho'-nucleus is likely to exist 

If wo mcrease the weight of tho nuclei, tho depth 
U of tho potential hole is increased Thus we must 
expect that in higher nuclei successively, Idp-, 
2$p- . etc scattering will occur. No other experi¬ 

ments, however, are available at present for proton 
scattering 
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Very similar beha\nour is to be expected for 
neutron scattering. 

If we use the model of Fig. 1 to build up the 
lighter nuclei (up to A”) from protons and neutrons, 
we obtain exactly the scheme proposed bj Bartlett 
We notice, however, that for many proco8s«>8 this 
scheme has to bo replaced by others winch are more 
adequate If we deal, for example, with a-partioles, 
it 18 more convenient to speak about at particle levels 
in the nucleus 

Consideruig the anomalous scattermg of a-partio1os, 
a similar picture to that of Fig 1 must hold (but we 
have naturally to account for the BoMo-statistios 
of these particles) Wo give here the analysis of the 
anomalous a-scattoring by light nuclei • 

a -♦ a I l«a-scnttering’ 
a -» Be* Ipa-scattonng* 
aB**-" Ipa scattering* 
a -» C * Ipa-scattoring* 
a->F** • Ida-rosonance disintegration (T)* 

at — Al*’ Ida resonance disintegration (?)• 
2 «a-scnttering’ 

It IS easily seen that thw analysis of the anomalous 
scattering is consistent with all our knowledge about 
nuclear, energy levels 

A more complete report on this problem is to be 
published in the Phygiod 

G Bbck 
L H Horsucy 

Department of Physics, 

University of Kansas 
Dec 31 


' Z Pht/t, 90, 704 , 1934 

• Pow and ritpbnor, Z rkv$ , 90, 773 , 1934 

• Kutherford and Ohadwlclt, Phil Man , 4, DOS , 1927 Taylor 
(Pne liotl , A , 134, 103 , 1931) acoounU for tliio gcattcrlnn l>y a 
2ao-»oatWTtog The l«a-w*UeTlna accumiU equally well Tot the 
experlmenU, and avulde all the dllBcultin dlannned by Taylor 

‘Bletdcr, Proe Rov Soe , A , 134, 161, 1931 
‘ Poee, Z Ph^ , 78, 528 , 1931 

• Pose, Z PAy» , t4, 1 , 1930 
’ BleUler, loc clt 


The Phenomenon of ‘Wings’ and the Vibrational 
Raman Effect in Benzene and Naphthalene 
Crystals 

As he« been pointed out m our previous note*, the 
continuous spectrum (wings) observed around the 
primary line at the scattering of hght by liquids 
eonsiste of two ports Tlie central port just near the 
primary line (c. 20 om '* in diphenyl ether) gams in 
mtensity when the hqutd is heated, whereas the 
outer port remains unalterod By oompartson of 
the Raman effect m liquid and crystaUine diphenyl 
ether, we have shown that the later piart is not due 
to the rotation of molecules in the liquids as usually 
aooepted, but is produced by the vibrational Raman 
Imes caused by slow vibrations (probably ohoracter- 
istio for the crystal lattice of diphenyl ether). It 
seemed to us of^terest to mclude m our experunenta 
also the crystal of benzene because the phenomenon 
of wings of this substance in the liquid state has 
been oaurefully studied by many observers*. 

We investigated the Raman effect of smgle crystals 
of benzene and naphthalene. The experiments have 
fully confirmed our previous results obtained with 
(Rphenyl ether. In place of the wings observed m 
liquid benzene imd naphthalene, we have obtained 
very distinct vibrational Raman lines : vj — 63 cm.-* 
and V, » 108 cm.** m the benzene orys^ and ■■ 
20 om.-*, V, •» 38 <an.-‘ and v, »• 94 om.-‘ m the naph> 


thalone crystal The now Kiiman luics are indicated by 
arrows in Fig 1 Tlie spectrogram showing the wings 
of liquid naphthalene is not reprodnceii, because it 
is Munilar to that of liquid b(*nzoiio 

Tho central part of the eontmiious spectrum just 
near tho primary lino is of great lotonsity in the case 
of liquid najihthalone, and is probably coniiceted witli 
existence of a vory large coollicient of dejiolansation 
of tho seattorod hght in this substance Wo wish 
especially to omphasiso that tins part of the wings, 
the intonsity of winch in< roases on heating, is absent 
in the HjiootTa of crystals (and, as it si-onis, in 
amorphous solids) aiul is npparentlj eharacteristio of 
tho liquid state 


S d S 



Fio I Hamsn spectra ol (o) tMTieiii! crystals, (5) liquid 
lieiiiene, (e) naphthalene irystala 


It was found that there is a diftcronce in tho 
ordinary Kaman spectrum of liquid and erystallme 
naphthalene For example, the Raman lines v = 211 
cm -* and v = 278 i-m -* obsi'rved with tiie crystal 
are absiuit or at least very weak in the liquid A 
detailed account ol those variations will bo published 
elsewhere 

E Gross. 

Optical Institute, ^ Vuks. 

T^nuigrad 
Jan 2 

< NsTuai, US. 100, iaa 19, 1936 

•C V Baman and K 8 Krlshnan, NATimii, 188, 278, 882 , 1928 
Proe Roy Soe , h. 188, 23 , 1929 1 Cabannes and P Wiirc, C R , 
U9,1533, 1928 W Gcrlach, A*n PAbi , 1, 301, 1929 I Weller, 
B.PAm,K, 782, 1981 A Bousset, J Phvr et le Rad , t , hhh , 1932 
8 r Mojianadbam,/nd J PAyi, 7, 363 , 1932 8 Uhaimvantain, 
Ir>d J PApi . 8, 197 , 1933 B Bhagavantam and A V Rao, Ind 
J Phyt , 8 , 437 , 1934 


A High-Pressure Wilson Cloud Chamber 
Fob various investigations, siiuh as for large range 
radiation or when ionisation occurs infret]|uontly, it 
is an advantage to use high pressure m a Wilson 
cloud chamber*. We have develojied a Wilson 
chamber of 2 cm diameter in which pressure can 
be increased to 100 atmospheres The desired com¬ 
pression and sudden expansion was obtained by a 
piston which followed the pressure of gas in a cylinder 
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below the cloud chamber. By this means, a sudden 
expansion m the cloud chamber was more easily 
obtamed than by the usual mechanical means of 
movmg a piston. 

At 80 atmospheres of nitrogen saturated with 
water vapour, the practicability of a high-pressure 
Wilson cliamber was confirmed Wo found that for 
an expansion ratio of only about 17 per cent, con¬ 
densation occurred in an ionised atmosphere (radio¬ 
active material was brought near the chamber), for 
a greater expansion ratio a general cloud was always 
present, and for a smaller expansion ratio no visible 
condensation occurred even in the presence of strongly 
lonismg sulistances 

Wo are now oonstniotmg a Wilson chamber of 
8 om. diameter to continue investigations which were 
suggested by the satisfactory prehmmary results 
obtamed with the^apparatus just desenb^. 

P. Kipiter. 

Institiit de Physique polytochnique 
de rUniversit6 Libre, 

Bnissels 
Feb 18 



Plea for the Preservation of a Scienufic Library 

Thr object of this letter is to avert tho threatened 
dispersal of a unKjue scientific library with historic 
associations 

Stephen Peter Rigaud, the most einuient historian 
of British science of his day and professor of experi¬ 
mental philosophy at Oxford from 1810 until 1839, 
formed a valuable working collection of books on 
physics, mathematics and astronomy, of which ho 
made great use during the last decade of his life, 
when, 08 Savihan professor of astronomy, he was 
engaged on his groat “Works and Correspondence of 
Dr Brailley”, 1831, and tho much (|iiotod “Corre¬ 
spondence of Scientific Men of tho Seventeenth 
Century”, published joosthumously in 1841. 

Rigpud’s library is not only of unique value for 
the history of a third of the nineteenth century and 
of the first Radclifle Observers, but it also includes 
earher works as well That this collection, even at 
considerable cost, should be kept together in its 
entirety for the benefit of future students, is tho 
view of Exeter College of which Rigaud was a fellow, 
and was the view of those Badoliffe Trustees who 
purchased the collection for historical purposes about 
the time when the Duke of Marlborough, Sir W. 
Heathcote, Mr. W E. Gladstone and Mr Peel, 
Speaker of tho House of Commons, were managers 
of that trust for charitable purposes Also, but 
a few months back, it was the view taken by the 
late trustees. Lord Chelmsford and Lord Grey of 
Fallodon. 

The solicitor now writes that the present trustees 
are contemplating a sale by auction They have. 
It is true, given a first choice of books to the Bodleieui 
Library and a selection of pamphlets to the Lewis 
Evans Collection. But the elunination of the re¬ 
mainder will seriously detract from the scientific 
value of these portions 

Such a dispersal is believed not to have been their 
original mtention Before the death of Prof. H. H, 
Turner it was, I believe, arranged that tho entire 


collection would go to the Savihan professor; and 
quite recently an offer of the un-donated p^ of 
the collection, mcluding many appropriate broks on 
instruments, was made to the Lewis Evans Collection 
on the condition that the Bodleian sliould agree to 
place Its recently acquired Rigaud books so as to 
restore tho mtegrity of tho whole library This, 
however, tho Bodleian found impracticable. 

There is now a need for these books m Oxford as 
never before Tho gift of the instruments of the 
Radoliffe Observatory to the new Museum for the 
History of Science is only half a gift, if tho instru¬ 
ments are imaccompanied by tho books of those who 
used them Tlio collection of Rigaud pamphlets m 
the Lewis Evans Collection cannot be adequately 
dealt with, without contemporary books of reference 
of their collector. The ne^ of books of historical 
mtereet is urgent. 

Soon after 1800, when tho University Museum of 
Science was first foimded, the Trustees transferred 
them general library there, to the great and lastmg 
benefit of the University Now that tho University 
has founded a Museum of the History of Science for 
ordmary study and historic research, will not tho 
Radcliffe Trustees reaflirm their origmal policy by 
adding books to the mstruments, pamphlets and 
manuscripts of Hornsby and Rigaud with which they 
have endowed the new mstitution T 

Even at this eleventh hour it cannot bo too late 
for tho Trustees thus to signalise the worth of thoir 
own Observers, and by conserving the whole of tho 
Rigaud library, to earn tho gratitude of future 
historians by giving uistead of deprivmg them of the 
opportunity of doing for Hornsby, Rigaud and others, 
what Rigaud with his private library did for Hariot, 
Bradley and Newton. 

R T. OuNTHBa. 

Museum of the History of Science, 

Oxford 
Feb 27 


The Concept of Time in Physics 

It would be «i the highest degree ungrateful for 
mo to cavil at Prof Dmgle’s review of “The Serial 
Universe” in Naturr of February 9, and I have no 
intention of so doing. But his criticism of the 
immortality discussion—a criticism which has been 
made also by Prof Stocks and Prof Joad—arouses 
in me an uneasy feeling that the book has failed here 
to emphasiso properly the salient pomts of the 
aigument 

In all questions of oontmuity, the onus falls, of 
course, upon the contestant who asserts a boundaiy. 
The prisoner is presumed innocent until he has been 
proved guilty That, mdeed, is tho only hope of 
observer 1, who is m the dock—on the circumstantial 
evidence of psyohoneural parallelism and is pleadmg 
for the benefit of any vestige of doubt that may 
remsm. But observer 2 is in a supenor position. He 
18 not even accused. He stands beyond the range of 
the old indictment 

The comment which has been made now is that 
observer 2, though unaffected by the death of observer 
1, may, later on m his own tune, enooimter some 
death of a higher-order description. But here the 
law of the regress must hold. Observer 3, in his turn, 
would be unaffected by the death of observer 2. 
Thus, the receding ultimate observer must elude 
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always any kind of death that sojonce will pennit us 
to brmg into the picture. 

Th© only escape from this would be to prove that 
there is a death 2 whioh, necessarily, accompantea 
death 1—to prove that the observer must die when 
his instrument breaks That is what 1 have sought 
for throughout the lost nme years, and cannot find 
Apjsarontly, such simultaneous (in absolute tune) 
destruction of edl the infinite series of observora 
would demand a miracle 

Similar oonaiderations apply m tho question of 
free-will Wo may construct, at any stage of tho 
regress, a picture which will include both subject and 
object; and, ui that picture, determinism will reign 
supremo But the ultimato observer (who is, uici- 
dentally, the draughtsman) remains outside the 
world thus pictured, and with jiower to intervene 
Prof. Stocks urges that this is merely on infinite 
senes of evasions of the question. Yet, surely, it is 
clear that what is evaded is not the question, but 
tho determinist verdict The ultimate observer is 
not the slave of any constraint that his science (.an 
picture 

When no death can overtalie you, and no objective 
oiroumstance can compel your choice. that is 
immortality, and that is free-wdl Hut tho rtsdly 
interesting thing is that, when those intuitive claims 
of our consciousness are rocogiumxl in that seiial 
fashion which is the essential foundation (‘nominalist’ 
or otherwise) of tho timo picture, then -end not until 
then—does the world of physios become rational 
J W Dunne 

Hotel Vernot, 

Temtet, Canton Vaud, 

Switzerland 
Feb IS 


I THOUGHT Mr. Dunne’s demonstration that time 
as It IS usod m physics, is a mathematical device 
which 18 justified because, and to the extent that, it 
18 adapted to the interpretation of oxpenonce, one 
of the most valuable parts of his book It soeiiis to 
me inadmissible to deduce (jualities of experience 
from the character of a device voluntarily adopted 
to mterpret it Exjionenco is not at tho command 
of the arbitrary machinery of logic 

This seems to mo almost axiomatic, but it might 
not be superfluous to go from the general to tins 
particular case. If time is regarded merely as an 
mdefinitely extended oontmuum—as m much phy- 
sioal work it is—it is not suitable for tho complete 
correlation of our exjionence, because the fact that 
we necessarily move along it m a single direction is 
omitted We must therefore supplement this con¬ 
ception (T,) by the addition of such a movement, 
thereby mtroduomg T,. T, thus earns reoogmtion 
only because it repairs the madequacies of T, As 
Mr. Dunne admirably shows (pp,. 35-36), it was not 
inherently nec&sary to start with an inade<juate 
conception. We can describe a fraction as 1/3 or os 
0-8, but if we swiopt the second form it is necessary 
to continue beyond the first decimal place ; and, m 
the matter of time, field phprsios has not done so. 
But to jump from that to the tndependerU si^ificanoe, 
of Tt, In whioh the observing experiencing mdividual 
may suiwive after he has ceas^ to bd in T,, is logically 
impossible. One-third is insuilloiently represented 
by O'S. but it IS still worse to call it O-OS. 

If one has to say ‘yes’ or ‘no’ to tho survival 


question. I agree with Mr Dunno tliat the onus of 
proof IS on those who say ‘no’, but in science, unlike 
Kaglish law, ‘Not Proven’ is a possible, and often the 
only possible, verdict. I think it is so hero. 

Hebbebt Dingle 

Imperial College of Science 
and Toclmology, 

South Kensmgton, 

London, S.W 7. 

Fob 19 


Spectrum of Nova Herculis, 1934 


The emergence of a displaced B tyjie absoqition 
spectrum at the end of February, coujiled with a 
drop m brightness to 3 611-4 0“, suggests that, 
after a must unusual life-history of two moiitlis, the 
nova 18 now developing along more normal linos 
Accornjmiiymg tho O II and N il absorption Imes— 
displaced with a v'olocity of about — 900 km /sec — 
there is to lie seen an undisplaced bright band of 
[N 11 ] at 6766 56 This can be traced back on the 
spectrograms to January 22. 

Wo should like to correct our previous statomonti 
that tho forbidden luios of O i at 5577, 6300, 6363 A 
had not previously boon found m novic Dr W. H 
Wright observed tho Imes m Nova Ophiiichi, 1919*, 
but tho linos ouuld not then be identified as [() j] 
It IS of interest to note that, while in the aurora and 
tho night sky Bpoctra, 6577 is the strongest line and 
in tho nebula it is too weak to bo observed, it is 
found in the nova of varymg strength, but frequently 
about the same strength ns 6363 

A Beeb 

F J M Stratton 


Solar Physics Observatory, 
Cambridge University 
March 6 


A Blue Flame in the System N,Oi/0, 

When dry nitric anhydride is vaporised m a stream 
of ozonised oxygen, and then passed through a glass 
tube heated by a small flame, tho colourless gas 
becomes brown, througli the formation of nitrogen 
dioxide, a short distance before the flame is reached 
A narrow zone of a dark grey-blue colour is, however, 
soon liovonng at the boundary, and this is preceded 
by a zone of clear blue In a long tube, the blue flame 
thus formed ‘strikes bock’ from tune to time, at tho 
rate of about 10 oin per second, to tho pomt at 
which the gas enters tho tube, which is then filled 
from end to end with brown nitrogen dioxide. When 
tho concentration of nitrogen pentoxide is low, the 
grey boundary between the colourless incommg gas 
and its pale brown decomposition pioducte remains 
stationary and does not strike back 

It w suggested that tho formation and disap¬ 
pearance of the blue zone may be duo to the pro¬ 
duction and decomposition of a higher oxide of 
nitrogen ; for example, 

N,0.-bO,” 2 NO,(blue) +0,; 2NO, =- 2NO, +0, 
Tho temperature at the boundary is probably below 
100 ®. 

T. M Lowby. 

J. T Lemon 

University Chemical Laboratory, 

Cambridge. 

Feb. 15 
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Isomeric Forms of Complex Acetic Acid 
The synthesis of l-oarboxy-3-niethylci/flIohexane-l- 
acetic acid by Higwon mid Thorpe’s method* gave 
rise to a small amount of the acid, m p 103°, origin¬ 
ally obtained by oxidation of a-keto-3-methylcyc/o- 
hexano-1 : l-diacotic acid', accompanied by a low 
molting point gum which was ultunately resolved 
into a mixture of two erystalbne isomers of this 
The application of Lapworth and MoRoa’s synthesis*, 
on the other hand, gave a more satisfactory yield 
of the acid melting at 103°, accompanied by only 
small amounts of the other isomers The isolation 
of three forma of the acid. 


.CH, — CH. 
h/ >C’ 

^CHMo — C'H/ 


/CO.K 

\.;h, c’OjH ’ 


IS explicable only on the basis of the assumption of 
a Btrainloss fonn of the mothjlcyclohoxaiie ring, and 
the corresponding acids obtainable from 3 3 di- 
inothylcyriohoxanoue arc therefore being mvostigatod 
m this laboratory A full report will be published 
olsowbero in due courw' 

R D. Desai 

Depaitment of Chemistiy, R F. Hunter 
Muslim University, 

Aligarh 


Effects Produced on Rats by Synthetic Androsteron 
(Male Sex Hormone) 

At the request of Prof Ruzicka, I undertook the 
experunental investigation on male and female rats 
of the biological properties of androsteron and some 
of his other allied synthetic preparations 'I'he 
following are the first results with androsteron 

(1) Androsteron contains both one rat unit of 
’('omb growth activity” and one rat unit of “wholo 

male sexual activity” (as defined by me') in from 176 
to 179 Y, the rat unit approximatmg to, if not being 
equal to, the capon unit (Butenandt and Tschoming* 
and Ruzicka and oo-workers*) 

(2) The effect of androsteron m mcroosmg the 
weight of the atrophied prostate of castrated rats is 
nearly directly proportional to the dose with doses of 
from 0 2 mgm to 0 9 mgm , after which dose the 
eur\'e flattens 

(3) The daily dose of 1 8 mgm of androsteron 
in]«'tod into cnstratcxl rats for 21 days caused on in¬ 
crease in weight of the atrophied prostate by about 
800 per cent and of the semuial vesicles by about 
600 per cent, of the poms by about 200 per cent 
and of the preputial glands by about 180 per cent. 

(4) In castrated males and in, ovsriectomised 
females androsteron also caused the following 
changes : a return towards or to normal, a decrease 
m the weight of the adrenals (hypertrophied after 
castration), an increase in the weight of the liver, 
kidney and, in most males, to a slight extent the 
thyroid (which decreases after castration), the restora¬ 
tion of the normal rate of mvolution of the thymus , 
an increase m the appetite and gam m bo<ly weight 
Injections into castrated males also increased the 
weight of the heart (which is slightly decreased by 
castration) 

In addition to these favourable results on the 
weight of the organs, histological mvestigation showed 


the absence of any toxic effect of androsteron in 
those oi^ans of castrated rats the structure of which 
IS not considerably changed by castration (liver, 
kidney and heart) and a return towards or to normal 
m those organs investigated the miorosoopicol 
structure of whioh undergoes severe ohangos after 
castration (sexual organs, adrenals). 

(5) Androsteron did not oaiise a return to 
normal (in weight or histologically) of tlio hyper¬ 
trophied hypophysis of castrated males, nor did 
it produce CBstroiis in ovanectomisod females even 
when mjected in doses of 1-8 mgm for 21 days 
It also had no Tejiivonating’ effect on old male rats 
in the doses used (0 1 mgm and 0 9 mgm per day 
for 21 days) 

Repetition of the assay witli a second batch of 
androstorun and of some other experiments are in 
progress. y Komenchbvskv 

Lister Institute of Preventive Modicuie, 
r^ndon, 8 W.l 

' Huxhtm J , a. 1498 , 1934 

• Bub-nandt, A , aod Tschi-mlns, K , X phi/iul Chem , SK9, 179 ; 
19.34 

• Kuvicka, I., Ooldbot*. M , Miyer, J . UrQnxsei, H , and Elchon- 
IsTSer, E . ffflwliea t'Aisi Jela, 17, 1395 , 1934 


A Useful Indicator for the Passage of Food through 
the Alimentary Tract of Animals 
The following method has been used at this 
laboratory to iiuhcate the distribution of bacteria m 
the alimentary tract of the rabbit at various times 
after they hud been given per os It was found to 
work very satisfactorily and appears to have several 
advantages over tho various colouring roothods which 
have been used from time to time in observations on 
the passage of foods through tho intostmal tract of 
domestic animals and birds. 

The iiKlicator is Lycopodium powder (used in 
pharmacy for covering pills) which is composed 
entirely of the spores of tho staghorn moss, Lyco¬ 
podium clavaium 'I’he {xiwder requires to be placed 
in slightly soapy water liofore it can be wetted, but 
this 18 not necessary if it is to be mixed with food 
Lyoopodinm spores are easily recognisable under 
tho microscope, but their chief merit as an mdioator 
for the passage of food through the alimentary tract 
lies in the ease with which they can be recovered 
from the ingesta by means of the ordinary sugar 
floatation teclinique, os used for the recovery of 
nematode eggs from the feeces. It also has the 
advantage that a count of tho spores can bo made by 
any of tho methods useil for oountmg nematode eggs 
in fsBOos, and fairly accurate information so obtained 
post mortem on tho relative amounts of the test dose 
in various parts of tho alimentary tract 

Veterinary Laboratory, K L Tavlor. 

Mmistiy of Agriculture, 

Weybndge, Surrey 


Oxygen Consumpuon of the Cockroach 
in Relauon to Moulting 

Dobino experiments on the oxygen consumption 
of BlateUa germantca, it was observed that one 
specimen which was used on the day of its lost 
moult, when it was still pale in colour, had a re¬ 
spiratory rate about 60 per cent higher than the 
normal. Experiments were accordm^y' undertaken 
in which the rate of oxygen consumption of the last 
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had moulted and V>woiiie adult 
apparatus was used at 25'" C ^ 


id, but lu only four caws was 
oxporimont on thi' a< tual 


Ton animals wore’ 
it possible to carry 
day of the moult In tlipso cases 
the avoinj^o oxyjicn (onsumption 
was 18 5 nij'm per ({ram live weight 
jier day, and the late loll after that 
day Tlie accornpant mg table sum- 
mansea the lesults obtamod, the 
flguroH for the week hofoio and the 
lost foul da>a of the wts-k after the 
moult Ix'ing oimttod in order that 
the diffeienfc between tlio periods 
chosen may ho clearly soon. The 
difference belweeii tln« rates ‘during’ 

(that IB, day of inoult and three 
ilays aftc'r) and after the inoult 
IS more than nine tunes thi' stJindaid 
error of that diffeienee The 
difference between the rates before 
and after the moult is also ipute 
signiheant 

Little IS known about the in 
teriial histological and metabolic 
changivc which takci place during the 
post ombryoine develojiment of ex- 
opterygot(> nisei ts, though they are 
not nearly so great as the changes 
accompanying metamorphosis m 
the blndopterygota’ The external 
skeleton is, however, partly di- 
gesteil and jiartly sViixl and a nerw 
outiole 18 laid down in its place* It 
18 to this process of rnoulting alone, in the absence of 
further information, that wo may ascribe at present 
the additional oxygen oonhuined at this periocl 

]) L (Jl,NN 

Department of Zoology, 

University, 

Birmingham 
Feb H 


height and redoction eoellieieiit of the ionised regions 
At certain times the ei|m\alent height rose rapidly 
The Bare roll to a gic^vt value and then decreased again Simul¬ 
taneously, the echo intcMisily dcs rensed to a mmiimim 
Aciraiie oxjseii and then inereased again, the minimum mtensitv 
nigiir/Hm%ay and coiresponding with the maximuiii eiimvidcnt height 

Btaiidant error An example is shown in Fig I Such results are 

BOiOlS mtorfuetod cm the sup[Hisitioii that, at the time of 

maxiimiin ecpnvulent lieight, tin aetiial freipiency v 
Ittto (7 eiiiitleil uu\es is very (lose to the maxiinmn 

10 4 I 0 2IJ c ritual fre<(iiencv v„ of the A', legum In stieli 

. in*m (onditions, the c-xtia attenuation shown by the dip 

111 the curve (2) is caused by the collision of elections 
with molei ulns winch occui in the iieighboiii hoisl 
of the F, lonii density imvxmuim 



' Needham, DM, 


. .... . . 1929 

I , QuaH J Mirr Sn , 7«, 269 . 


Collision Fccquency and Molecular Density in 
the Fi Layer of the Ionosphere 

Rkcknt measurements of tJio reflocfion coefficient 
of the ionosphere, for radio waves botween 0(( m 
and 100 m , have led to a method of detonniuirig 
the collision frequency of electrons and moteoulea in 
the region where tho ionisation density of the F, 
layer la a maximum This is, roiighly, at a height 
of some 200 km above the earth's surface 

The pulse technique of Bioit and Tuve was used, 
and simultaneous rocorcls were made of tho equivalent 


The* reflection coefficient, m this casci, can 
be shown to be « ‘/C'c for the ordinary ray, and 
e-tlA'eU-O for the extraordinary ray, and this is 
true for vertical incidence whatever the dirixtion of 
tho torrc-stnal magnetic field Tc is tho mean time 
betwcHin succeeaivo collisions of an electron with 
tho rooleciiles of the atmosphere, t t-HjZrfmv, and 
P 18 a constant* equal to } 

Thus there should be a lincwir relation betwexm the 
log intensity and equivalent height (proportional to 
the delay time () This is illustrated in Fig l,B 
The slope of this lino will then give the coUision 
freejueney Vj In the example lUustratcxl m 
Fig 1, vc = 3 6- 10* for an ostiinatecl height of 
286 km 

The clotcnuination of Vj invohc>B no other ijuantities 
than tho relative intensities and delay tune i, which 
can be measnn^d with a fair degree of accuraey 

T L EcgKRStJSY 

Besearch Department, 

Marconi’s Wireless Telegraph Co , Ltd , 

('hohnsford 
Jan 30 

•I) Bunuft./'rw Camt Phil Xwr, 27. (pt 4), 078, Oct 1931 
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Electnc Impedance of Suspensioni of 
Leucocytes 

OoNOENTBATBD suspenMions of rabbit white cells 
wore prepared by the mothoil doscribeci by Mudd, 
Luek6, McCutcheon and Stnimia* When obtained 
by this method, about 05 per cent of the cells are 
jxilymorphs Mioroscopio examination and measure¬ 
ment of respiration showed that the cells wore in a 
normal condition The impedance measurements 
wore made at 21'4" C iSuspenaions having volume 
concentrations from 1(1 to 42 per cent, m biiftnrod 
0 06 jjor cent sodium chlorHio, were used and the 
resistivity R (ohm —cm.) and i>arallel capacity C 
(mjt F/cm ) were deti'rrninod from 0 25 to Ifl.OOtl 
kiloovcloa jier set I'ho \ ahii's of R and C, as 
functions of the frwjucnty, are shown for a 42 per 
cent suspension in Fig 1 



0 5 4 32 25« 2000 10000 

Kio I Kcabtlvlty (/t)(indc»p»tity (D ror»42 wrconl siiKiior 
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The theoretical method of treating those obseiva- 
tions has already been described*!*. Wo distuiguish 
betwiM-n that part of the impedance of the white coll 
winch 18 attribiitnhlc to the surface and that part 
attributable to the interior At low fretpiencios only 
the former part is effective and from the (approximate) 
constancy of V euid R, at these frcquonciee, it is 
concluded that the impedance at the surface is iluo 
to the presence of a poorly conducting membrane 
which acts as a static oondensor Hy the same 
criteria, the presence of such a membrane at the 
surface of the erythrocyte and of the yeast cell has 
previously been established‘i*!* The capacity per 
sq cm of surface of the white coll can bo calculated 
to be 1 OiO-liiF/on-’ 'I’his value is the same as 
found for the surface membrane of the orj throeyte’, 
withm tlio limits of experimental error With the 
rather arbitrary value of 3 for the dielectric constant 
of the membrane, this capacity coiT«>spond8 to a 
thickness of 27 x 10 ' cm 

From experience witli other cells*!*, it is likely that 
O and R increase slightly at the lowest frequencies 
The theoretical significance of this increase as related 
to the ionic permeability of the membrane has been 
discussed*!*. Unfortunately, duo to the rapid settlmg 
«f the white cells, this increase cannot be acourately 
measured here, but it oannot be greatly different 
from that found for the red corpuscle The decrease 
m C and R at about 128 kilocycles marks the pomt 
jit which the mterior of the cell makes its influence 
felt The theoretical treatment is not suffioiently 
developed to allow us to recognise defimtely any 


effects due to a polarisabihty of the membranes of 
the internal structures (nucleus, granules, etc.) but, 
within the present theoretical limitations, the im¬ 
pedance of the interior may be represented as a pure 
resistance, the speoihc value of which is calculated* 
to be 140±10ohm—cm (2l!4'’C). This value is, 
witlun experimental error, tho same as found for the 
mammalian red corpuscle*. Since tho organic matter 
content is nearly the same for these two typos of coll, 
this agreement further stn-ngthens the view that 
the impedance of tlie membrane of tho internal 
structures in tho white cell is negligible at tho high 
freijiiencies for whidi the impedance of the internal 
fluid can aieuratelj bo doteimmisl 

Himo Frickk 
Hdwaru .T Curtis. 

Waltor M JaiiK-s I..aborat(>ry for Biophysics, 
Biological fjaboratory, 

CokI .Spring Harbor, Now York 


kd, M Md utchcim and M StriimU. J Exp 
'"it "tick”,'Uoff Spring Harbor Rynipocla on Quantitative Biology, 
1. 117 . 1933 

* H tiickc and II 1 turtli, 3 lltn 1‘hynol (In presa) 

• H Irlcke and H i Curtin, Nmimii, IM. 102, 19 U 
‘ H Frlckc and H 3 CurtlH, NtTUKK, 18S. «M . 1934 
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Moving Stnations 

Wk have icfoiitly compleUsl an investigation of 
the spectra of moving stiialions m tho positive 
column of some glow discharges Briefly, tho method 
consists 111 forming an image of tlie positive oohunn 
along the sht of a spe< trograph, and covering and 
uncovering tho lattir hy a meehanioul shutter made 
sync hroiioiis with the moving striations hy a photo¬ 
electric device This arrangement gives spectra, the 
individual linos of winch sliow a loiigitudmal varia¬ 
tion of intensitv corresponding to tho bright and 
dark sections of the striations 

In the case of a discharge in pure argon, we have 
examined the dark jienocl carefully for high senes 
lines or senes cnntinua, and find them absent. It 
would therefore appear that recombination of ions 
and electrons in the gas phase is not important, and 
since it 18 known from work hy Kenty* on argon 
that such rooombmation is only appreciable when the 
average electron energies fall below about 0 5 e v , 
wo conclude that tho electron energies m the dark 
periods exceed this amount This is confirmed by 
the moasuiemonts of Pupp* who, in a recent paper, 
has described tho results of probe analysis of some¬ 
what sinular discharges and finds m the dark phase 
electron energies m excess of 1 e v Our optical 
results are also m accord with his electrical data 
in that wo have found that when a trace of mer¬ 
cury IB present, tho mercury arc lines 6461 A 
and 4368 A (excitation piotontial 7 6 volts) persist 
strongly through tho dark phase although argon lines 
(excitation potential greater than 12 volts) are, at 
best, extremely feeble there. 

It IS satisfactory to find that tlie optical and 
electnoal studies of these still puzzling phenomena 
are mutually oonflmiatory to this extent. 

K H. SlAlANX. 

0 M, Minnis 

Department of Physios, 

Queen’s University, 

Belfast. 

Feb. 2 


‘ Konty, An . 884 . 1988. 

* Pupp, P*in Z , **, 81. 1938 
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Accuracy of the Cune-Chencveau Magnetic 
Balance 

I HAVK road with intereat, in Natuke of Janiinry 
26, tho letter by Messrs Cray anti iVuickshaiiic 
concerning tlie Cunc-Chenevoau magnetic balaiiie 
I may mention tliat I [lublislietl a small work 
on this subject so long ago as liU4* I foimtl that 
measurements within one per cent could bo matlo 
with the greatest ease, aiut that it was possible to 
inoreaso the aeouracj, with some care, up to a 
precision of some ti'iilhs of one jH>r cent at least 


'I'ho principal cause of errors and fluctuations vn-rc 
due to certain hysteresis effects in tlie mov ing parts 
of the apparatus (though non magnetic) and ospeciall\ 
m tho damping devito My work was done witli a 
somewhat unproved tyjKi of apparatus duo to P 
Weiss and A Piccard (iinpiiblishcHl, so far as I know) 
? WonFKiis 

Laboratoiro do Plijsicpie Orini^rale, 

Faculty dos Si lences il'Alger 


miireK Magiii’tocliliriliiiK'i" 
iiIM^rlrurt a, harrille don Hch 


Points from Foregoing Letters 


New oxpcnimcnts b\ Di (' T) Klhs and Mr W J 
Henderson with radionitrogen (tho first rodumcfive 
element prepared s\ ntheticallv b> M and Mine 
Joliot bv' tho action of a particles on boron) show 
that its half-life jieriod is 11 minutes and not 14 
minutes , it 18 thus identical with tho holf-hfe period 
of tho radionitrogen obtainoil from carhon bom 
bardnd with protons 'I'ho difference jirev lonsly 
believed to exist between the two tvjios of radio¬ 
nitrogen has been adduced ns proof of tho existence 
of negatrons (negntivolv cliiirged nnilci) 

Mr K W (Irav’s suggestion that whales can 
descend to 2,500 fathoms or more without suffeiing 
from caisson diseoso is dispntisl bv Dr F 1) 
Ommannej He remarks tliat observations upon the 
behaviour of whales struck b\ harpoons offi-r little 
mdication of their normal liabits, and that descent 
even to two hundred fathoms would involve com 
prnssion of the limgs to 1/35 of their usual volume 
When «-porticIcs hit nuclei of tho lighter elomcnls, 
they do not scatter according to Rutherford’s rule 
(effective for the hcavii r elements) Prof tl Beck 
and Mr L H Horsley submit a diagram illustrating 
tho electrical barrier surrounding the nucleus, with 
Its various 'energy levels’ whtih are thought to 
determine tho character of tho acattermg effect , tl ev 
also mdicate tho type of sciittermg that has been 
observed with various light elemi nts (Be*, B'®- 
C**, F‘®, Al*’) They mfer that atoms of hr-lium or 
lithium of mass 5 are unlikely to exist 

Hr K (iross and Mr M Viiks submit photographs 
of spectra of light scattered by crystals of benzene 
and naphthalene and by liquid lionzono, supporting 
their previous interpretation of the ‘wings’ observed 
around the primary line of the speetra, as due in 
part to slow vibrations of tho molecules and not to 
rotation 'Tliev jiomt out that tho central part of 
the ‘wings’, tho intensity of which increoses on 
heatmg, is characteristic of the liquid state 

The Wilson eloncl chamber, in whicli londensed 
water vapour renders v'lsibh' tho tracks of electri¬ 
fied particles, has been one of the most useful instru¬ 
ments in studying subatomic phenomena Mr P 
Kipfer has constructed a small high-pressure Wilson 
chamber m which gases compressed up to 100 
atmospheres can be used This should increase tho 
probability of atomic collision and reduce tho time 
necessary for observations and the expense of 
taking a large number of photographs 

Mr J W Dunne has pot forward tho view that 
time is polydimensional ; he considers a succession 
of ‘time within time’, and is led by those considera¬ 
tions to assume the existence of freewill and 


immortality Prof Dingle, wlnlo v low mg lav oiirablv 
the pliy steal iispeots of tho hy pothcsis of ‘si'i inl 
time’, considers Mr Dunne's ps\-chological inter¬ 
pretations not jiihtitieil 

Prof 1’ M Lowry and Mi -T 'I’ Lemon desciilic 
an experiment which suggests that a highci oxide 
of nitrogen (NO,) is tormisl tninsii'ntly yyhen a mix¬ 
ture of nitrogen pentoxide and ozonised oxygen is 

(Synthetie male hormone is found by Dr \' 
Korenc hoy sky to increiiso the weight of the atrophied 
jirostate, seminal vc-sielc-s, etc , of caatnitocl male rats 
and to infliienc'ii the development of female rats from 
which tho ovaries have been removed It docs not 
rejuvenate tlie male rats or induce lesfriis in female 
rats, os rc'portcsl for some of the testicular oxtiai ts 

According to Mr L L 'I'aylor, the spores of thi' 
staghorn moss, oomtnonlv kneywn as Iv oepodium 
jvowder form a useful indicator for the jiassage of 
food through the alimentary’ treyet of animals 

Mr D L Clunn has found that there is an im rca.se 
of alxiiit 50 per c-ent iti tho rate ot oxygen consumption 
of liUitta onentalui, the oockroach, just afler its last 
moult There is a similar rise in respiratory rate 
at the beginning and tho end ot the pupal period 
in insects which develop their wings inside the body 
until the pupal stage (Kndopterygota) 

From tho relative intensities and delay tune of 
radio pulses reflettcHl from tho F, eloetneiiHv (on 
ductmg layer of tho upper atmosphere (about 200 
km high), Mr T L Eckersjey calenlntc's tlie collision 
frequency of electrons and moloc.nlcs in that lay’cr 

Tlie ciloctiical resistance (iinpodanie) to altemnfo 
curronts, of concentrated suspension of white blood 
colls (from rabbits) has l»tx>n determined by Dr Hugo 
Fruiko and Mr Howard J f'nrtis From c-xpori- 
mental rcvsults and from special tluxirntiral con 
Biderations, they deduce that for low froquencies the 
resistance ineosiirod is that of tho coll membrane, 
while at high frequencies the n-sistanco measured is 
that of the mtemal fluid of the cells The thickness 
of tho cell membrane appears to bo about 27 A , 
assuming an arbitrary value of 3 for its dmloctic 
constant 

Messrs Sloane and Minms have obtainixl in- 
atantanoous photographs of tho spextra of the 
moving stnations which are a familiar feature of 
many oommeroial gas-discharge illuminating tubes 
’They find that tho variations of tho siyectra through 
tho bright and dark parts of the stnations are in 
accord with what is known of tho electrical properties 
of this form of discharge. 
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Ethnology of Mysore The Huron ton ]<;iehtitodt, 
who himself has recently visited Mysore, contributes 
an introductory chapter on the racial history of 
Mysore in relation to that of India to “The Mysore 
Tribes and Castes”, vol 1 (Bangalore. Government 
Press). Mysore, liko India as a whole, presents 
a funilamental contrast of oi>en landscape and 
preponderantly mountainous jungle districts Hero 
also theio is the same raoial parallel in the open 
country, settlements of a people of a jirogressive 
type, who are fair in the nort.h of India and dark 
111 the south and m certain refuge aioas , and in 
the jungle districts jinmitivo pooiiles who are fair in 
the western areas and dark in the (eastern Thus in 
India as a whole them are three mam groups, each 
subdivided into two —(1) The racially primitive 
peoples of the jungle region, the Ancient-Indi.vis or 
Weddid lacial group, divided into the Gondid race, 
a dnrk-brown ourlv (wide) haircyl people with totem- 
istio mattoc k-using culture , and the Malid type, a 
black brown curly (narrow) haired people' with 
originally ancient culture (2) The racially mixed 
group Black-lndians, oi Melanids, divided into the 
black-brown progressive peojile in the most southern 
plains with strung foreign matriarchy, the southern 
Ml lanids , and a black-brown primitive people ot 
the northern Deccan with strong foreign (totcinistio 
and matriarchal) influence, the Kolid tyjie (3) The 
racial progressive peojilo of the open legions. Now 
Indians or Indid group, dividod mto a gracilo brown 
people with enforced patriarchy—(• 1110110 - 10(1111 race , 
and a coarser light brown people with jiossible 
original patriarchal herdrnanslup the North Indid 
typo So in Mysore is toiiiid the biist preserved and 
most primitiv'P of the primitive inhabitants of India, 
the Malids, with the later Gondids intruding, pro- 
Aryan North Indid herdsmen in the remnant of the 
Todas and traces of North-Indids all over the State, 
mixing with the older and partly y'ounger intruders 
foreign to India, I’alino-mongolids, ‘Wost-Brachids’ 
and onentaloid Mohammedans 

Yao Education In a study of the Yao tribe of 
Nyasaland, by Father Bonne Hockol (Univorsity of 
London Institute of Kducation . Studios and Reports, 
No 4, Oxford University Press Pp 53 2» not) 

an Bcoount is given of the initiation of boj's and girls 
Those eoromonies represent a real foiintam of life and 
are the basis of continued tribal existence Informa¬ 
tion IS difficult to obtain, os the greatest secrecy about 
them IS maintained, and any violation woulcl entail 
death. Initiation of boys tc^os place at 14-I7 years 
of ago Each candidate is assisted by a patron, an 
eldor man, who acts as tutor or instructor, and there 
IS a leader, the ‘Tail-bearer’, who cames a zebra tail 
as a mark of distinction The period of the mitintion 
course is prolonged to throe or four montlis, during 
the whole of which the novices must live in the place 
of initiation and submit to a severe discipluie They 
bathe before sunrise and are thereafter kept hard at 
work for the whole day. Ineradicable habits and 
perfect knowledge are moulcated by songs, hymns, 
dances and games The course does not consult of 
abstract instruction, but of a pleasing and concrete 
form of education up to the standard of knowledge 
and praotioe of adult life. Sanctions correspionding 
to duties are taught by prootioal demonstration; for 
example, if punishment is death by a lion, on a very 


dark night the roanng of a lion nearby will be heard 
and continue until the novices promise fidelity. They 
are taught standards of pohtonoss, hospitality and 
friendship, the history of tho tribe and its phratries, 
tribal laws, rules of marriage, the names of the plants 
and animals they are not allowed to eat, tlio duties 
of rnarnage and conjugal intercourso and the like 
After a oeremoiual return to tho village, the novices 
are considered to bo luhilt, and undertake men’s 


Geographical Variation in Number of Teeth. The 
Cypruud family of fishes includes some two hundred 
genera distributed m all paits of tho woild except 
South America, Australia and Madagascar The rows 
of jihaiyngoal tooth are distributed among those 
genera in niirnlKirs winch have a clear geographical 
significance (V D Vladjkov, f/opawi, 1934, p 134) 
Thus genera with throe rows of jiharyngoal teeth do 
not occiii m America and one row gonora somewhat 
exceed in numboi two row gonora In Eurojio about 
9 per cent of tho genera have throe rows, and two 
rows aro dominant At tho other oxlrerno, Africa lias 
only two one-row spocies and 90 jier cent liavo three 
rows, species been taken here for comiiarison since 
tho genera are tow (8) Tho accompanying table 
shows more clearly than dosi nption could show the 
relationships of tlio niimhors 


Total No or genera 


Africa (his cle«) 


Systematics of the Penaeids. Mr Martin David 
Burkenroad dLscusses tho littoral and sub httorol 
pemeids of tho world, the present studies being 
mainly centred about American Pome mm and 
Eusioyomnm (“Littoml Ponaeidao chiefly from the 
Bmgham Oceanographic Collection, with a Revision 
of Penaeopsia and Description of two New Genera 
and Eleven new American Speoios” {Bull Bingham 
Oetonographtc Coll , 4, Sept 1934) In furthoi 
work he proposes to contmue this revision to com¬ 
plete a monograpliio account of tho group Tlie 
tropioal west coast of America is found to be 
extroorduianly rich in ponmids, ton of the eleven new 
apeoies desonbed m tho present paper coming from 
the Pacific, one belonging to a new genus ; and 
much that is new and mtoreetmg is shown m the 
distribution of tho various species. A systematic 
revision was evidently much needed and tho present 
cMioount 18 full of careful comparative work based 
on the exammation of material from different sources, 
necessitating oertam alterations m the existmg 
olossifioation Spiecial attention is given to the 
petCMtna, for which a generally applicable terminology 
IS prepared, and the mtemal morphology, homologies 
and probable mode of operation of the thelycum in 
a number of the Penminae are desonbed, moluding 
a discussion of oertam methods of sepiaration of 
the entrance and exit to the sperm roo^taclee ; a 
senes of excellent text figures of those struotures is 
given. 
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Amoeboid Cells in Invertebrates A iiHoful suinmury 
of the different kinds of atmebocytes and allied cells 
in invertebrates has been prepared by Isabel 
Haughton (J. Roy Micro Soc , 64, Pt 4, Dec 1934) 
Tlie blood cells of invertebrates show typos of stages 
corresponding with those found m vertebrates, but 
in addition are others, such as the adipo sjihorical 
OoUs (spherical cells filled with fat globules and 
protein spheres) found free in the ecelomic lluid of 
Annelida or aggregated into a tissue in insects, 
which do not corroapond with any colls found ui 
vertebrates Amcoboid mnvement is common in the 
loucooytes of invertebrates, but the property of 
thiginotaxis —the spreading of the corpuscles when 
they come uito contact with a foreign body - which 
18 irreversible, haa often boon iniatakon for amueboid 
movement which is reversible, for the psoudopislia 
can be witVidrawn The leucocytes often exhiliit 
phagocytosis, and they play a largo part in digestion 
and excretion, especially in the bivalve molluscs, in 
which they ingest food material, as they ho between 
the epithelial colls m the wall of the stomach, and 
transport it thonoo to the connective tiasuo where 
they digest the food Coagulation of blood is found 
among invertebrates only in some Crustacea , the 
formation of clots in other invertebrates is iluo to 
agglutination or cUimpuig of the blood cells. In the 
examples studied, phagooytos aio widely distributed 
throughout the body, ospiociaUy in lonnoxion wuth 
the digestive organs and m the connective tis.suo 
Lymph glands liavo boon demonstrated only in very 
few invertebrates and therefore the origin of the 
umoebooytes and blood cells is obscure Mitosis has 
boon observed in the small hyaline <-ells. and the 
general impression is that from tins the other types 
are developed by acquisition of granules 

Development of a Biacomd Parasite. Mr P M Glovor, 
of tho Indian Lac Research Institute, Ranchi, India, 
has recently piiblisheil a paper on the dovolopmont 
of Bracon tachardws, (’am {BuU Enlomol Res, 
December 1934) Tho species in ijuastion is an ecto¬ 
parasite of the larva of tho moth Eitblemtna amnbitis, 
which is an important predator on the lac insect 
Tho first five larval instans of Bracon are described 
and certain structures are figured in some detail, 
while an analysis of their growth phases is given 
It IS found that head-width is a safe indication of a 
given instar since extremes rarely occur . the widths 
calculated on Dyar’s jirinciple also approximate 
sufficiently closely to tho observed widtlis to preclude 
the overlooking of an ocdysis Tlie length of tho 
mandible is identical m a given instar and its 
exuviae, and allows of their grouping, particularly 
if averages bo taken • the range for a given instar 
is wide, but the extremes do not overlap The factors 
for mcrease of head-width and mandible-length are 
fairly similar, fallmg near to l-2fl The growth of 
the body of tho larva from instar to instar is mde- 
pondont of head growth, larva increasing in weight 
and volume by a figure lymg between 3 and 4 times, 
from instar to instar, and closely approaches the 
theoretical figure for volume (3-6) It w suggested 
that similar observations may bo true for other 
ectoparasitio Braoomda 

Bihar Earthquake of 1934- At the meeting of the 
Geological Society of London on February 6, a leotare 
on the 6ihar-Ne]^l earthquake of January 15, 1934, 
was given by Dr. J A. Dunn, who directed the study 
of the earthquake on behalf of the Qeologioal Survey 
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of India Tho tracturuig tliat rausod tlio cartlKiuiike 
lay beneath tho deep nlluvium of tho (langetic plums 
The direction ot oscillation was usually paitiUol to 
tho trend of the opicoiitral region, not radial to it, 
suggesting that tho initial moveinont was principally 
along tho strike «t tho fault 'I’ho total (luratioii of 
tho earthquake was about live minutes, most of tiio 
ilamage being done duimg the latter half of the 
distiirliancn .Suifaco undulations, fi 12 ft long and 
peiliajis 0 111 liigli, woio soon even at a ilistanco of 
200 milos from tho opiconlial area An nitorosting 
fmtiiroof the map of isosoisrnal hues is tlio occurrence 
ot alteinating zono.s of less and greater intensity 
outwards from tlio lontial tiait, duo probably to 
displacomorits along soenndary lines of weakness 
Witliin the eontial isosovsinals lav a belt, 190 miles 
long, m wliicli tilting of buildings and collajiso with 
subsidoneo of tho ground was morn marked than 
aetual dostiuetion bv vibration d'ho belt probably 
lav over that part of tlio fracture along whieli 
illfforontial movomont vva.s greatest 

Soil Survey in Berkshire Tlio Lriiivorsity of Reading 
has alnvKly published a sod survey of tho county of 
Berkshire, but it was clear that an mtonsivo study 
of (ortam areivs with tlio use of more moiiorn methods 
was desirable if an explanation was to bo obtained 
as to why fruit growing hod boon ablo to establish 
itself as an imixirtant indtistry in a certain part of 
tho Vale of tho White Horso A detailed survey of 
this area iiivs, therefore, been rocontly carried out 
bv Dr F F Kay and the results published by the 
University of Roadmg as Bullotui 48, “A Sod Survey 
of tho Kastern Portion of tho Valo of tho IVbite 
llorso” Tho district was found to fall into four 
natural areas, which are doscnbeil m detail, and tho 
soils, classified on tho basis of their sod prohlo 
characteristics, grouped into twenty sod senes, the 
appropriate wood flora being described for each d'hc 
calcareous nature of tho majority of tho soils necos- 
sitatixl the use of certain modifications of the usual 
methods of analvsis osptxiallv m connexion witll 
mochanical analyses and tlio determination of 
oxoliangoablo jKitassium High figures for potassium 
Batiiration were corrolatotl with a sihcooiis typo of 
clay and free drainage conditions, and a olivssifioation 
of base saturatixl ctdoareous soils is suggested on tlio 
basis of the nature of tho clay fraction Tho most 
useful fruit soils were characterised by free drainage 
conditions, a high degroe of potassium saturation and 
a siliceous typo of clay Excollent cherries could bn 
produced on tho Blowbnry and Harwell sonos and 
very good quality ajiples grown on tho Honcire*! and 
Harwell senes Potash manuring was shown to be 
essential on tho light loams of the Corallian 

Dust m the Air. The January issue of tho Review of 
Scientific Instruments contains a description of an 
instrument for taking direct pliotographs of dust in 
the air, devised by Messrs L H Ott and J B 
Fioklen, of the Sloan Physios Laboratory of Yale 
Tho usual methods of oolloctmg the dust m water 
or allowing it to settle on a plate of glass, or making 
the air contaming it impinge on a glass surface to 
which the dust adheres, they consider unsatisfactory, 
and have found that by usmg strong illumination 
they can photograph the dust particles. The air to 
be tested is drawn into the lower portion of a vertical 
tube which is then closed. The upper part contains 
a camera directed downwards and focused on a thin 
honxontal band of the air, which can be stronglv 
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illuinmated for an inataiit tliroiigh a window in tho 
side of the tube by a photographio flash lamp outside 
the tube. A supersensitivo panchromatic him is 
used and the whole apparatus weighs only 6 lb. 
A photograph of chalk dust particles which vary m 
size from 1 x KH to 6 ^ Kh* cm is reprodueeid 

Theory of the Auger Effect E H S Biirhop (Proc 
Roy Sor , A, Feb 1) has investigated thooiotically 
the radiationless transformation by whii h an atom 
ionised m, say, tho K shell, may re airango itself by 
an electron falling in from another shell and giving 
up its excess energy to another electron, which is 
exiiellod from the atom Tho quantum mei'hanieal 
approach is similar to that useii by Hulino to con¬ 
sider the intonial conveision of y-rays Hydrogon- 
like wave functions were used to represent the two 
electrons, tlio nucleus being supposed to be sireeiirtl 
accordmg to Slater’s rules The jirobability of tran¬ 
sition between tho initial state and tho final state (one 
electron in the K shell and one electron unquantised) is 
calculated by moans of a formuUv of Dirac, an allow¬ 
ance being made for the fai t that either of two electrons 
may fall into the A shell, tho other being ejected 
There is no moans of distinguisliing those processes 
oxporiiiieiitally Tho intensity of tho K radiation is 
also caltulatod so that tho jirobability of railiatiye 
and riuliationloss transformation may bo conijiarixl 
Numerical calculations are carried out and compared 
with experimental results. The variation of the m- 
temal conversion witli atomic number is satisfactorily 
given, and tho variation of intensity among iliffereiit 
transitions m the atom is also obtauied m agreomont 
with oxxieriment 

Transmutation of Sodium by Deutons E O Lawrence 
(Phys Rev , Jan 1) has mode an extensive study of 
tho nuclear reactions produced in sodium by H’+ 
ions having energies of 1 7 million volts The follow¬ 
ing transmutations take place 

The pnxliiction of ladio-sodium 

„Na“ 1 ,n*-*iiNft“ I iH', 
follow I'll by 

,,Na’* — uMg'< -)- e , 
alh'niativ ely 

uNii‘» + ,U>-^ „Mg*» -p „//>, 

and possibly 

„Nn” -f ,D*-. .„No«* + .He* 

Tho radio-sodium was produced in considcnible 
quantity (oijuivalent to about | mgm radium) and 
it IS suggosted that it may bo jiroduced m this way 
for biological work Its decay jioriod was measured 
with an electroscope, and gave a value of 15 5 hours, 
similar to that of tho radio-sodiuip obtained by 
Fermi by a different process Absorption measure¬ 
ments wore mode on tho p rays, giving a probable 
maximum energy- of about 1 2 rnv About one y-ray 
was found to aceompony eacli p-transformation, tho 
Y-rays being probably monoihromatio and of energy 
of the order of 6 J mv Tliose y-rays should bo valuable, 
for example, in tho study of electron-positron jiair 
production. The protons accompanying the activa¬ 
tion of sodium were identified and their energy 
distribution studied Tlie Oamow theory was found 
to account for the variation of rodio-sodium yield 
with bombarduig potential Neutrons and a-particles 
corrospondmg to the alternative reactions above 
were also found. 


NO.F. By the action ol fluorme on moderately 
concentrated lutrio acid, an explosive colourless gas 
of the formula NO.F is pnxluced (G H Cady, J 
Amer Chem Soc , 66, 2636 , 1934) Tho vapour 

density is about 82, tho boiling pomt about — 42°. 
Tho gas 18 fairly stable at room temjierature, but 
explodes on heating It has an irritating odour. 
NO.F IS moderately soluble in water, with which it 
reacts slowly, liberating oxygen It liberates iodine 
from potassium iodide, forming a nitrate and fluoride, 
and real ts with potassium hydroxide accordmg to 
the equation NO.F -i- 2011' = JO, + F' -f NO,' -f- 
H.O 

Mechanism of the Biological Oxidation of Ammonia. 
Messis Gojiahi Kao unil K M I’aiidalai, writing fiom 
tho chemical laboratories of the Andhra Universitv, 
Waltair, India, state that they have investigate!! tlie 
possibility of the formation of liydroxylaraiiio as an 
intermediate pioduet in tho oxidation of ammonia by 
nitrifying biu tena Various tpsts lor hydro xylainine 
were employed, but always with negative results 
There was no difliriilty in ilotciting its presence after 
addition of small ijuantitios to tho cultures 'I'he 
jxisitivn results recorded b> Miimford (1914) are 
ttttnbutml to tho use of iinpuie i iiltures, and t)ie 
eonlinnation given bv Ma.t6 (1921), Khiyvor and 
Doiikor (1926) and Fowler (1934) is not based on 
experimental evidence 

A New Cold-Cathode Amphfying Valve. A paper en¬ 
titled "An Electron Multijiber” dtiscnbing a now type 
of cold-cathode amplifying valve developed by P T 
Farnsworth of the Television Laboratories, Ltd , 
USA, has recently boon received (EUclronir-n, 
August 1934) This now valve is a high vacuum 
amplifier, which promises to find considerable 
application m television and other aspects of radio 
oonummication Tho valve is cylindrical in shape 
and contains two cold cathodes, one at each end, 
with a metal ring anode mounted centrally between 
them An electron produced photo electrically is 
accelerated towards tho anode, which is maintained 
at a high positive potential relative to tho cathodes 
A longitudinal magnetic field, produced by an 
external circuit, deflects tho electrons, so tliat they 
miss the anode and strike tho second cathode, where 
they produce secondary emission 'I'ho additional 
electrons so produced then travel in the reverse 
direction and the whole jirocess is repeatcsl In order 
to ensure that the electrons arrive at the cathodes 
with sufficient velocity to dislodge further oloctrons, 
a jiotential difference of the order 26-90 v-olts at a 
frequency of 60 megacycles per second is applied 
between the two oatbodos from a circuit tuned to 
this frequency As the secondary omission process 
builds up, tho current m this tuned circuit increases ; 
and this current can be controlled by the external 
magnetic field and by tho steady voltage applied 
to the anode. A maximum effect is obtained when 
this 8t6a<ly voltage is such that the transit time of 
the eleotrons between tho cathodes is an odd multiple 
of half tho period of the oscillations. It is stated that 
the actual current magnification obtamed is enormous, 
since the electrons may make as many as a hundred 
complete transits of the tube, each time producing 
os many as six secondary electrons per ongmal 
carrier. Different types of valves have been produced 
for ampbfloation and oscillation, but much further 
research appears to bo neeiled on the problem of 
makmg the valves uniform and efficient. 
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Foundation of the National 

A t the tweiity-flrat aesaion of the Indian Science 
L Congress, held at Bombay in tlio first week 
of January 1934, the Ceneral Committee considoroil 
the various suggestions regarding the foundation of 
an Indian Acaileray of Sciences that ha<i been mode 
during the previous jeur, and appointed a repre¬ 
sentative committee with the object of diafting a 
constitution to bo laid before the next meeting of the 
Indian Science Congress, and to take necessary stops 
to bring the Academy into existence 

The (leneral Committee was of opinion (Resolution 
II) that the principal purposes for whii h an Indian 
Academy of Sciences was desirable were 

(i) To act as a oo-ordinating body between sucntifio 
societies in India, institutions, and (lovernment 
scientific departments and sorvic cs 

(ii) To act as a body of scientific workers of 
eminence to promote and safeguard the interests of 
men of science in India and also to act as a National 
Research Council 

(ill) To publish a eomptfs reiufua of pajicrs load 
before the Aeailnmy and also Memoirs and Trans 
actions 

(iv) To promote and maintain a liaison botwei'n 
men of science and men of letters 

(v) To secure and manage funds anil endowments 
for scientilic rescan h 

(vi) To do such other things as may be ms essarj 
for the promotion of science iii India 

This Committee hail an original membership of 
24, which was increased during the year to 39 by 
co-optmg members representing various mteiests, as 
was found desirable The Committee held scien 
meetings and an emergency meeting At these 
meetings the various points of view wore considered 
very carefully and a scheme for the foundation 
of a National Listituto of Sciences of India was 
6\ olved 

In accordance with the direction to take necessary 
stops to brmg the Academy into existence, the 
Academy Committee had submitted its proposals to 
a hundred of the loading men of science of India 
representing all branches of science, and invited them 
to become its foundation fellows. An additional 25 
scientific workers wore invited to become foundation 
fellows on the vote of the first lOO foundation fellows, 
makmg a total of 125 foundation follows The 
scheme makes provision for the election of not more 
than ten ordinary follows annually, in addition to 
a certain number of honorary fellows 

This scheme was placed before the General Com¬ 
mittee of the Indian Science Congress hold on 
January 3, 1936, and adopted unanimously, together 
with a recommendation that twenty-five ordinary 
fellows bo elected in the first year instead of ton 
The proposal for adoption was moved by Dr L li 
Fermor on b^alf of the Academy Committee and 
was supported by representatives of the General 
Committee (Prof P N Ghosh), Asiatic Society of 
Bengal (Su- U N Brahmaohan), UP. Academy of 
Soienoes (Prof K N Bahl) and Indian Academy of 
Soienoes (Prof B. Venkatesaohar). 

, At the inaugural meetmg, which was held on 
January 7, 1936, Dr. J. H. Hutton, as president of 
the Indieun Science Congress, request^ His Ex- 
oeUenoy Sir John Anderson, Governor of Bengal, to 
inaugurate the National Institute of Sciences of India 
In inauguratmg the first session of the National 


Institute of Saences of Indu 

Institute of Sciences nf India, His Kxcelloncy Sir 
John Anderson leferrod (<> the vaiious stages in the 
progressive organisation of modern scieiico ui India 
lie said Unit the fniinilatiun of a six lety of varied and 
comprehensive < haractor, such as the Asiatic Society 
ol Bengal, was the first stage, followeil throe quarters 
of a contury later liv the foundation of universities 
and specialist scientific sorv’ifes The third stage was 
reacheil half a contury later with the foundation 
of the Indian Science f'ongiess hokling annual 
mootings of individual scientific woikors, leading, 
after the lapse of a ijiiartor of a (entiirv, to the 
foundation of a contra! and all-India co ordiiiating 
body, the National Institute of Sciences of liniia, 
oinbracing all modem si lentific research in India 

His Excellency’s spench was followed by the 
presidential address of Dr L L Kerinor, F R S , 
who has been elected its first president Dr Former 
traced the history ol the development of scientific 
research m India in the twentieth contury, leading 
lip to tlio formation of the National Institute He 
further explainod the co orrlinating functions of the 
National Institute vis-A-vtg the Academies of Sciences 
111 India, and the method by wlncli it is jiroposixl to 
ensiiie thoir co operation The objects of tho National 
Institute are statcxl to bo “tho piomotion of natural 
knowloilge m India including its practual application 
to problems of national welfare”, which is indeed a 
very comprehensive programme 

The Institiiti' will act a.s a body of men of science 
of eminence to promote and safeguard the interests 
of sciontifu' workers ol India Bj (ho publicotion of 
a comptrji reiulua containing snmmanos of the papers 
read before all Academics of Science in India and 
by tho pieparation of an annual report on tho pro¬ 
gress of science in India in all its branches, it will 
focus attention on tho research work being done in 
the ooimtry and indioate the hues in which progros.s 
IS desired 

Tho National Institute will also bo prepared to 
act through properly constituted National Gominittoes 
in which other learned academies and societies will 
be assooiated, and ns the National Research Council 
of India, for undertakmg such scientific work of 
national anil international importance as required by 
tho pubho and by Govormnent, Tho National 
Institute and tho Acailemies of Scienco in India will 
have mutually complementary functions and will 
co-operate with each other as indeixmdoiit organisa 
tions The National Institute will thus occupy a 
very important place in the scientific life of India, 
and its activities will be a potent factor m India’s 
national progress 

Tho inaugural mooting was followixi by the first 
ordinary goneral meeting of tho National Institute, 
which was held on January 8, 1936, ui tho rooms 
of tho Asiatic Society of Bengal This meetmg was 
attended by thirty-seven foundation follows and a 
large number of visitors from among tho members 
of the Indian Scienco Congress Tho result of the 
ballot for tho election of the first coimcil of tho 
National Institute was announced at this meeting 
Tho Council for 1935 is constituted as follows . 

Pretid^: Dr L L Fermor, director of tho 
Geological Survey of India, Indian Museum, Calcutta 

Vux-Premdents • Brigadier H J Couchman, 
Surveyor-General of India, Calcutta; Prof. B 
Sahni, professor of botany. University of Lucknow. 
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Treasurer ■ Dr S L Hora, assistant supormton- 
dent. Zoological Survey of India, Indian Museum, 
Calcutta 

Forevjn Secretary • Prof M N Saha, professor of 
physics, University of Allahabad 

Secretaries Prof S P Agharkur, Ghose professor 
of botany, Ifnivnrsity of Calcutta Dr A M ITeion, 
Hujiorintondont of the Geological Survey of India, 
Indian Museum, Calcutta 

Members oj Council Mr M Af/al IluMsain, 
principal of tlio Punjab Agricultural College, Lj all¬ 
pur, Punjab , Mr T P. Ilhaskara Shaatri, dueftor 
of the NiiUirniah Obseivatory, Hogumpot, Hyderabiul, 
DiM'can , Dr S S Illiatnagar, iiiuversitv professor 
of chemistry and director of the Univorsity Chemical 
liuboratonos, Lahore , Mr B C Hint, agricultural 
expert. Imperial Council of Agiicultural llesoarih. 
Now Delhi (and Simla) , Prof J C Ghosh, head of 
the Dcjiaitment ol Chemistry, Ltniversity of Dacca, 
Kainna, Dacca , Dr K M Gra\ clj, siipermtondont 
of the Govoinment Musourn, Museum House, Dgitiore, 
Madras , Lieut Col H Knowles, protossor of pioto 
zoology. Si hool of Tropii al Medicine, Calcutta; 
Dr K S Kiislman, Mahondralitl Sin ar professor of 
physics, Indian Assoiiation foi the Cultivation of 
Science, 210 Bow Bazar Stieet, Calcutta, Piof 
h K Alitra, Khaira jirofessor of physics. University 
of Calcutta, Umvorsity College of Scionto, Cali utta , 
I’rol tl N Mukherjoo, Khaira professor of chemistry, 
University of Calcutta, llnivorsity College of Scieiue, 
Calcutta , I)i C W B Norinand, diroctoi-general 
of observatories. Meteorological OIIko, Poona 5, 
I’rof Gaiiesh Prasad, llarduigo professor of higher 
inatliematu s. University of Calcutta, Dr Baim 
Prasarl, director of the Zoological Survey of India, 
Indian Musoum, Calcutta , Sir C V Raman, directoi 
of the Indian Institute of Science, Bangalore , Lieut - 
Col S 8 Sokhoy, director of the HafIkmo Institute, 
Parol, Bomhay , Lieut -Col J Taylor, director of 
the Central Hosoarch Insldiitc, Kasauh (Simla Hills), 
Mr 8 C Trevor, prosiilent of the Imperial Forest 
Kiisearch Institute, Dehra Dun, Mr F Ware, 
director of the Imperial Institute of Vetoiinary 
Research, Muktesar 

The following roprosoiitativos, ui each case a vico- 
{iri'sulont and a member of couni il, of sciontibc 
hollies in India wore also appomted 

Asiatic Society of Bengal Sir U N Brahmacliari, 
Medical College Hospital (Retired) ; Mr C C 


Calder, director of the Botanical Survey of India and 
Biiponntondont of the Royal Botanic Gardens, 
Sibpur, Howrah 

U P Academy of Sciences ■ Prof K N Bahl, 
professor of zoology. University of Lucknow ; Prof. 
A C Banerji, professor of mathematics, Umversity 
of Allahabad 

Indian Academy of Sciences • Prof B K Smgh, 
professor of cliemistry, Ravenshaw College, Cuttack j 
Dr K V. A Krislman, bacteriological research 
oflicor. School of Tropical Medicine, Calcutta. 

Indian Science Congress Association • Dr J H 
Hutton, deputy commissioner, Naga Hills, Kohimu, 
Assam, Mr W D West, assistant supermtendeiit 
of the Geological Survey of India, Indian Museum, 
Calcutta 

At this first orilinary mooting, eleven papers wore 
road, the titles of which are given below 

(i) “Synopsis of the Pre-Vindhyan Geology of Raj- 
pidana” by Dr A M Heron 

(ii) “Physiology, Bionomics and Involution of the 
Air-Broathmg Fishes of India” by Dr S L Hora 

(ill) “Problorns of the .Solar Corona” by Prof. M 
N Saha 

(iv) “Ionospheric Height Measurements at Allaha 
hiul” by Mr. G K Toshmwal (communicated by 
r>rof M N Saha) 

(v) “On the Kloctron Theory of Metals” by Dr 
R C Majumdar, University of Lahore (communi¬ 
cated by Prof M N Saha) 

(vi) “On iSyriunotruial Space witli Minimum Rate 
of Expansion” by Prof N R Sen 

(vii) “Now Facts regarding Infection of Citrus 
colletotricham gleosporotdes” by Dr H Cbaudhuri, 
Isihoro 

(viii) “Synthetic Enzyme” by Prof H K Sen and 
Mr Sobliaiilal Banorji 

(ix) “On the Question of the Expansibility of Zero 
m the Senes of Legendre Functions having Non- 
integral Parameters” by Prof Ganesh Prasad 

(x) “On the Cataphorotic Speetl and Inorganic 
Colloids” by Prof J N Mukherjee, Mr S G 
(Tiaudhuri and Mr B N Ghosh 

(xi) “Mon and Munda in India and Beyond” by 
Dr. J H Hutton 

It may be confidently expected that the National 
Institute of Sciences of India will play an mcreasmgly 
important part in the development of scientific 
rosearcli in India 


Mechanical Testing of Timber 


I N Sepi ember 1928 a committee was appointed by 
the Committee of the Privy Council for Scientific 
and Industrial Research to report "On the Mechanical 
Testmg of Timber” This report' has now been 
issued (London H M. Stationery OlHce, 1934) The 
Committee had its origin as a consequence of work 
done during the War, in connexion mainly with the 
design of aircraft, when the testing of timber became 
a matter of particular importance ; os was shown by 
the amazmg development in aircraft construction 
and reliability In 1920, a report was published under 
the auBpioee of the Aeronautical Research Committee 
“On the Materials of Construction used in Aircraft 
and Aircraft Engines”, by Lieut -Col. C. F Jenkm, 
professor of engineering science m the Umversity of 
Oxford. Prof. Jenkm had served as director of the 
Matenala Section of the Techmoal Department, 


dealing with the production of aircraft under the 
Ministry of Munitions Chap x of the report dealt 
with the mechanical properties of timber in a com¬ 
prehensive manner 

The Committee appomted m 1928 consisted of the 
late Sir Alfred Ewmg (chamnan). Prof. C F Jenkm, 
Prof. A Robertson and Messrs. W. D Douglas and 
O. J Ohaplm The terms of reference were taken as 
implying “an unrestricted review of the testing of 
timber for strength and elasticity" This necessarily 
included consideration in detail of the methods of 
testmg in use at the Forest Products Reeeeuch 
Laboratory, Prmces Risborough. Various mveeti- 
gations were carried out at this Laboratory durmg 
the course of the mvestigation. Other important 
experiments were oarried out for the Committee by 
Prof E a Coker in his laboratory at University 
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College, London, and by Mr. Douglas at tho Hoynl 
Aircr^t EBtablishmont 

The history of tho dovolopmont of the raochaiiical 
testing of timbers is not without interest. The system 
followed m most laboratories is practically that 
devised by the United States Foiestry Service, and 
IS tho outoomo of a scheme proposed in 1891 by Mr 
B S. Feniow, then chief of tho U S Forest Service 
At a somewhat earlier date, tlio Prussian tlovom- 
ment hiui laid down a htusis for tmibor testing , and 
Femow stated that the two methods were prat tically 
tho same, except that ui tlio United States “tho 
need of practically applicable results has boon kept 
m the foreground” The American system received 
a further development about 1902 wboii it was 
adopted in tho newly ostabbsbod Forest Products 
Laboratory at Madison, Wisconsui In 1920, the 
U S Foiest Service reiiucstrwl tho American SiHiioty 
for Testing Materials to consider the standardising 
of tunber tests, and tho methods then formulateil 
were adopted m 1926 by tho newly instituted British 
Forest Products Research Laboratory Before this, 
they hod been substantially accepted in the procedure 
of tho Forest Products Laboratories in Coniula, 
India and New Zealand They have also been lulopted 
by Australia, tho Federated Malay States and to 
some extent by Sweden, Poland and Japan 

Tho Coininittoo points out that its investigations 
are only concenieil with mechanical tests on small 
‘clear’ spiecimens of tunber—that is to say, specimens 
which arc free from knots, shakes or other delects 
Tho work of forest products laboratonos, it realises, 
18 concerned with both large and small spis imons 

It 18 impossible hero to follow tho Committee 
through the investigation work carried out which 
enables it to form its conclusions It should be 
mentioned that tho testing methods m use at tho 
tune hod been adopted as standard ones and mcludeil 
the British standard specification for methods of 
testing small clear specimens of timber (No 373- 
1929) issued by the British Standards Institution 
Although from a practical i>omt of view tho tests 


wore tlie best that could have been devised witli the 
knuwlixlgo then available, it was generally felt that 
several of tho methods commonly omplojod wore 
open to criticism from a scienliho pomt of view An 
opinion in this sense expressed to the Department m 
1928 by Prof C F .lenkin led to the appointment 
of tho Committee wbu h has pi ■sonted the report 
now before us 

The Committee’s Ri'port concludes with the follow¬ 
ing “Broadly speaking tho several purposes for w Inch 
inochamcal tests for tunber are, or may be, under¬ 
taken may bo classiliod os follows — 

1 Tests which regard timber from tho point of 
view of tho physicist os a material lor scientific 
oxaminatinn, apart troin any intended [iiattiial 
application 

11. Testa which regard timber from tho point of 
view of tho engineer as part of a structure that is to 
bo designed to carry certain loads or perform other 
spociiicxl iliities 

III Teats appropriate for tho grading ctf a 
number of timbers or for judgmg ol their conformity 
to a given spec ification ” 

“Much, but by no means all, of tho work of a 
Forc^st Products Laboratory falls within tho third 
category and may jiroporly involve methods of 
testing which would not bo nppropnate for the first 
purpose or oven the second On tho other hand, 
tests suitable for the first purpose, or the second, are 
often attended by difflcultiea and restrictions which 
would put them out of court ns matters of routine 
It IS clearly desirable that, subject to these con¬ 
siderations, the interpret at ion of all tests siiould bo 
intelligible and their results definite , but it should 
bo recognised that in providing for tho various pur¬ 
poses hero roughly indicated, tests of widely different 
character must be contemplated and they will bo 
subject to different canons of criticism ” 

Timber testing has a growmg value m tho world of 
to-day, and the work of this Committee will be re 
ceiviHl with high approval and gratitude by research 
centres throughout the world. 


National Inland Water Survey 


^ I ■'HE paper on “National Inland Water Sure oy” by 
L Dr Brysson Cunningham, read at tho mooting 
of the Royal Gcxigraphical Society on March 11, sot 
out tho soopo of a survey required, not merely to 
serve the responsibilities of tho Mmistry of Health in 
regard to water sujiply for domestic purposes, but 
also to meet the nocxls of industry and commerce, 
the possible development of hydro-oloctne motive 
power, tho reijuirements of irrigation, fisheries and 
navigation, tho dramage of low-lymg lands, tho 
prevention of floods and other eipially mifiortant 
matters. It defined a national survey, m the tec hnioal 
and only satisfactory sense of the word, os a com¬ 
prehensive add accurate measurement and complete 
registration, so far as may be practioahlo, of all the 
water to be found in a country, whether contamod 
in lakes, rivers, streams, wells, artificial reservoirs, or 
subterranean strata and cavities A survey’, it stated, 
should be regarded as a pmrely scientific undertakmg, 
neeeesitatmg special techmoal knowledge and super¬ 
vision, and m order to ensure its absolute impartiality, 
where so many different and possibly conflicting 
purposes are to be served, it should, as reoonunended 
by the Committee of the British Association, be 


conducteil by an organisation “mdependent of any 
mteroat m tho admuiistnition, control or use of 
water”, such an organisation being available m the 
Department of Scientific and Industrial Research, 
which IS oquippeil for work of this kuid and possesses 
tho essential scientific authority 

Proceeiiing to outline tho jirograinino of a siiivey, 
attention was directed, m connexion with rainfall, to 
the work of tho British Rainfall Organization, which 
for a number of years jiast has carried out in an 
admirable manner tho superintendence, colloc tion and 
publication of data Evaporation and soil ahsorjition 
have not y’et received tho degree of attention needed 
for tho jmrposes of a survey It is also a regrettable 
fact that, up to the present time, there has been no 
department, or central organisation, constituted to 
deal with direct hydrological moasiironionts of tho 
amount of water actually derived from rainfall 
Willie certain iindertakmgs take gaiigings for their 
own purposes, those are relatively few and the 
observations aro not accessible by tho public 'fbo 
determination of run-off, that is, tho bulk of the 
water which, followmg rainfall, escanes to tho sea. 
constitutes therefore the greatest field of activity for 
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tlio survey The reooiiis of the Thames Conservancy 
at Teddington Weir wore mstaneod 09 one of the few 
cases of really effective rivet moasiirement In 
Knulond and Wales, much aasutanco in rej^aid to 
stream f'S'Ugmg can bo rendered by the Catchment 
Boards instituted under the I^nd Drainage Act, 
1930. 

The investigations of the British Association Com- 
mittoo wore briefly doscrilKsl. and Dr Ciiimingham 
tbon procoodod to rev low the methods and organisa 
tions adopb'd in certain other countiios, namely, 
Canada, the llnitoti Statsis, Kraiii e, (Jormany, 
iSwit/orland and Italy A nimibor of lontcin slides 
were exhibited illustrative of tvpaal apparatus and 
installations in opcialion in the rLspective services 
It was shown Hint m all those rountiios, in addition 
to rainfall measurement, great unjiortance is attached 
t<i the consistent gauging and measurement of rivor- 
and stream-flow and to the pubinniion of the icsults 
obtained, so as to bo auoasiblo by all who are 
inb'rcstcd 

I)r Cunrunghnin urged that it should hi considered 
an essontial part of th(< dut> of those in chorge of a 
survey to disseminate infonnation and advice to local 
aulhoriti(« and others engugeil in the exploitation of 
water supplies and the < ontrol of floods Finally, he 
said it would largely nullify the value of a survey if 
it were limited to the mere tolloofion anil hling of 
riM'ords and statistics The keynote of the organisa¬ 
tion should be active researi h. 


Fungi of South Australia 

A very useful sonos of liandbooks on the flora 
and fauna of South Australia is prepared by 
the British Science fliiild (South Australia Brandi) 
and published by the Government of South Australia 
The editorial committee shows tliat “there is an 
admitted lack of inexpensive but accurate books 
ilcalmg with the plants and anmials of South 
Australia, and it is felt that the absence of such has 
been a real handicap to young Australia, and so to 
the progress of Australian Science” 

Handbooks on the general flora, inamroals, fishes, 
the budding of Australia and the succession of life, 
crustaceans, and reptiles and amphibians have already 
been published, wlide seaweeds, spiders, moths and 
butterflice, ants anil birds are to bo described in 
future volumes Tlie gratuitous services of recognised 
authorities on particular subjects have been obtamed, 
whilst the Government of South Australia pubkshes 
tho volumes at low prices In spite of the serious 
depression through which South Australia has been 
passing, tho Government has showm a commendable 
breadth of vision, and earned tho gratitude of all 
scientific workers by contimimg to publish this 
senes 

Part 1 of the handbook on “Toadstools and Mush¬ 
rooms” before us is by Prof J. B Cleland, chairman 
of the Handbooks Committee, and oombmes scientific 
exactitude with a simplicity of statement which should 
bnng the knowledge within reach of any intelligent 
person. The introductory sections are particularly 
well written. They deal first with general questions 
of distnbution and activity, and then with uses of 
fungi, poisoning, fungi and art, localities affected by 
different species, fungi and bush fires, larger fungi 
eaten by maminalB, insects and other animals, 
luminescence of fiingi, fairy rings, mechanical force 


exerted by fruitmg bodies, methods of collection and 
preservation, and descriptions of special terms used m 
classification 

This takes up forty pages of closely-printed text, 
and the remaining 138 pages are devoted to a general 
classification of the higher fungi, and to a detailed 
classification of tho Agaricaceai The system adopted 
for tho latter oombmes the ordoily, reasoned group¬ 
ings set forth by Garleton Rea (m “British Bosidio- 
raycetin”) with tho convenient detail of Clausson’s 
subdivision by sjiore colour This combination is 
used by the foremost students and teachers of 
mycology lu Groat Britain fkmvenient keys to the 
Hjjocios, as well as to the genera, are given 

Thirty-favo photograjihs and drawings and six 
coloureil plates enrich the text, and tho pneo of five 
shillings 18 coitainly extremely low for such a volume 
Copies may bo obtained from tho Gov^ormnent Printer, 
North Terrace, Adelaide British students of mycology 
can had a wealth of helpful description for many 
of our native species 


University and Educational Intelligence 

(’AMBBii)fih—The Dejiartmeut of Seiontilic and 
Industrial Reseaieli has offeiml t2,300 for building 
and equippmg an extonsion to tho l^ow Temiieraturo 
Research Station on its southern side It is to be 
used III perpetuity for wientilu leseareh aiul m tho 
first mstaneo for leseureh on pioblems arising out of 
the jiresorvation and handlmg of foodstuffs In the 
letter making this offer, it is stated that tho Com- 
imtteo of Courieil has had under eunsideratiun the 
possibility of further extensions o( the Station m tlio 
fiitiiie, and that tho only areas wliero sueh extensions 
apjx'ar to be firaoticablo are at tho soiithom end of 
the eastern side of tho Station and at its north-eastern 
comer Having regard to the developments which 
have taken plate smeo tho Station was hrst oroctod, 
the Committee cotisideis it desirable that these two 
aroa-s should ho rosorv e<l agamst future needs 

The Smith’s Prires are awarded to H G Booker, 
of Christ’s College, and L Howarth, of Gonvillo and 
Cams College Rayleigh Prizes are awarded to A F 
Devonshire, of Trmity Hall, T K Faulkner, of 
Gonville and Cams College, and F Smithies, of St 
.lohn’s College 

EuiNBiraoH —^'Tho Sonatus Academicus has re¬ 
solved that the honorary degriMi of LL D be offered 
to tho followmg, for conferment at the Gmduation 
Ceremonial to bo held on Juno 28 —Tho Right Hon. 
Lord Dledisloo of Lydnoy, Governor-General and 
Commander m-Chiof of Now Zealand , Dr Nicholas 
Murray Butler, president of Columbia University, 
Now York, Dr James L Garvin, rxlitor of the 
06««r»er, Mrs M M Ogilvio Gordon, geologist, and 
vice-president of tho International Council of Women , 
Prof J Graham Kerr, regius professor of zoology m 
tho University of Glasgow , Prof John Laud, rogius 
professor of moral philosophy in tho University of 
Aberdeen ; Sir George Macdonald, formerly secretary 
of tho Scottish Education Department, archaeologist, 
numismatist and historian; Mr. John Donald 
Pollook, Surgeon-Commander R N V R. medical 
servnoo during the War ; Dr. A. N Richards, pro¬ 
fessor of pharmacology m the University of Pennsyl¬ 
vania ; 'The Hon Lord St Vigeans, formerly chair¬ 
man of the Scottish Land Court 
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Db L Fabkas, who has been working in the 
Department of Colloidal Science in the University 
of Cambndgo for the last two years, has been 
appiomted lecturer in physical chemistry and head 
of the new Department of Physical Chemistry m the 
Hebrew Umversity, Jerusalem, Palestine 

The University of Durham inaugurated in October 
1924 a Departmeut of Science, and a statistical 
summary of the work accomplished in it m tho eii- 
sumg ten years 1924-34 has now been published Its 
educational work has been mamly for tho benefit of 
prospective school teachers, those numbormg 220 out 
of a total of 304 students who entered for under¬ 
graduate courses, but a substantial volume of original 
work has been done Kxcludmg book reviews and 
Other miscellaneous publications, origmal papers, 
includmg books, published from the Department 
between October 1924 and December 1934, numbered 
118, of whicli a large proportion, 49, wore conoomod 
with geology, local or general A distribution of 
undergraduate students ui 1934 among subjects 
assigns to jihysics 47, geology 39, mathematics 30, 
chemistry 34, botany 22 and geography 4 


Science News a Century Ago 

Improvements m Iron Manufacture 

On March 16, 1836, Dr Clark reail a paper “On 
the Application of the Hot An Fllast in the Manu¬ 
facture of Cast Iron”, to the Royal Society of 
Edmburgh. After giving a general account of the 
manufacture of cast iron, ho said that the method 
first suggested by Mr Noilson of Uloagow and tried 
at tho Clyde Iron Works consisted of previously 
heating the air thrown into the blast furnace, Tho 
method was found to produce a vast saving of fuel 
and of flux Duruig the experiments msMle in 1830, 
the air was heated to 300° F In 1831, Mr Dixon 
of the Calder Iron Works thought of substituting 
raw coal for the coke which had hitherto been 
employed for fuel, at the same tune hoatmg the air 
to 600° F. The result was that three times as much 
iron was now mode by tho use of a given weight of 
coal os formerly 

Geology of the Cordillera 

On March 11, 1836, H M S Beagle anchored again 
at Valparaiso, and a few days later Darwm set out 
to cross the Andes to Mendoza by the Portillo Pass. 
In hiB account of the journey, he reoorded on March 
19, 1836 : “All tho mam valleys in the Corddlera 
are oharaotensed by having, on both sides, a fringe 
or terrace of shingle and sand, rudely stratified and 
generally of considorable thiclmess. . . No one 
foot m the geology of South Amorioa interested me 
more than thesa terrooes of rudely-stratified shmgle. 
They precisely resemble m composition the matter 
which the torrents m each valley would deposit, if 
they were cheokcxl m their course by any cause, such 
as entermg a lake or arm of tho sea ; but the torrents, 
matead of depositing matter, are now steadily at 
work wearing away both tho solid rook and these 
alluvial dqooaits, Eilong the whole line of every mam 
valley and side valley It is impossible here to give 
the reasons, but I am convinced that the shingle 
terraces were oooumulated during the gradual eleva¬ 
tion of the Cordillera, by the torrents dehvermg, at 


successive levels, thoir dotritiis on tho beach hoods 
of long narrow arms of tho sea, hrst high up tlie 
volleys, then lower and lower down as tlio land 
slowly rose If this ho so, and I caiuiot doubt it, 
tho grand and broken cliain ot tho Cordillera, instead 
of having boon suddenly thrown uji, as was till lately 
tho universal, and still n the common opinion of 
geologists, has boon slowly iiplieaval m mass, m tho 
same gi-adual maimer os tho i oasts of tho Atlantic 
and Paoiflo have risen within tho roi ent period A 
multitude of facts m tho structure ot tho Cordillera 
on this view receive a simple explanation ” 

Investigauons on Vesuvius 

At the Royal iSooioty on March 19, 1836, 

Daubony read a paper entitled “Some account of tho 
Eruption of Vesuvius, which occurreil m the month 
of August 1834, oxtraoteil from the manuscript 
notes of the CavaUere Monticelh, Foreign Asso¬ 
ciate of tho Ceological Society, and from other 
sources , together with a Statement of tho Products 
of tho Eruption, anil of the Condition of the Volcano 
subsequently to it”. After the eruption, tho author 
had descended twice into tho crater, which then 
presented a comparatively level surface, its sides 
consisting of strata of loose volcanic sand and rapilli, 
coated with incrustations of common salt, coloured 
roll and yellow by peroxide of iron. The vapours 
which issued from the various parts of tho surface, 
collectoil and condensed by means of an ‘alembio’ 
introduoeil into the ground, wore found to consist 
prmcipally of steam and munatio acid, with only 
a alight trace of sulphurous or sulphuric (voids The 
author considorod that carbonic acid was also 
exhaled, but neither nitrogen nor sulphuretted 
hydrogen appeared to form any part of the gas 
emitted 

The London and Greenwich Railwa/ 

In a note m its issue of March 21, 1835, tho 
Mechantca' Magazine, referring to the London and 
Greenwioh Railway, tho first railway riuinuig out 
of London, said, “the Greenwich Railway will 
certainly not bo ready to take passengers to tho fair 
on Eewter Monday, although aooordmg to some 
sanguine expectants, it was to bo ready for that 
purpose two years ago It i.s still progressmg, how¬ 
ever, and seme of its arches have now made their 
appearance at tho London Bridge end of the line, 
close to Tooley-stroot It is understood that a 
locomotive will ply at Easter, for tho oonveyanca 
of passengers on that part already completed , of 
course, such a trip will be taken more for tho gratifica¬ 
tion of curiosity than for tho sake of utility A plan 
has been broached for erecting a landing place for 
steamers at Deptforii, in connexion with tho rail¬ 
way Tlie success of such a speculatien, how¬ 

ever, 18 problematical. In nearly the same time that 
It would take steam-vessel jiassengors to land at 
Deptford, and get seated ‘all right’ m the railway 
oarriages, they might by going on in the steamer, 
be at the end of their voyage , and could tho trans¬ 
ference bo oSeoted with even instantaneous rapidity, 
the railway oarriages oould not land passengers in 
the city, as the steamers now do, but in Tooloy- 
atreet, Southwark, a good quarter of a mile away” 
As originally planned, the radway hod 878 arches, 
and alongside tho Ime was to be a tree shailod road, 
a parade for invahds and children “moomjiarably 
superior to the boulevards of Pans”. 
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Sodcues and Academies 

London 

Royal Society, March 7 C T R Wiijion and J (5 
Wilson On the falling cloiid-ehamber and on a 
radial-expansion chamber The advantages of re¬ 
moving a cloud-chamber from a confined space 
such as that between the poles of a magnet by 
lottuig it fall, and pliotogiaphiiig the tracks while 
the chamber is falling freely, are pomted out A 
now tyjie of cloud-chamber, which has the form of 
a shallow cylmtlor with ]jlant) glass ends and in 
which the motion of the air during expansion is 
railial, gives good results It is found, as anticipated, 
that dropping the cloud-chamber anil photographing 
while it IS falling freely enables undistort^ track 
pictures to bo obtainoil (by olimmatmg gravity) 
when the interval between expansion and illumina 
tion is prolongoil to siuh an extent, that with 
the cloud-chamber stationaiy, distortion by con¬ 
vection currents has Iss ome serious P 1 Dkk 
and (' W (Jri.BKKT The transmutation of heavy 
hydrogen investigated by the cloud track method 
The ,He* nuclei produccsl in the reaction 

,H*-,He> 1 oH' 

have been dotiH-'torl in tbe expansion cbainbei by 
passing a beam of artificially accelerated ,H‘ ions 
into a gas mixture containing heavy hydrogen Th*' 
range of this group of particles has bei'n moasureil 
anil IS 4 3i:0 2 mm lor zero bombarding eneigj’ 
The neutrons produced in the same bomliardmont 
have an energy of 1 8^0 2x10* electron volts 
TIk'so results are in agreement with the apphontioii 
of the conservation of momentum to the process 
assumed A value of 1 (1080 th h<H is thereby 
deiliiped for the mass of the neutron 

Paris 

Academy of Sciences, Januaiy 28 {C R , 200, 307- 
428) Jean Tilho Some geographical iieouliarilies 
of the new Fraiico-ltahan frontier between French 
Equatorial Africa* and the Tripolitsino Suggestions 
that in drawmg the new frontiers sutficient regard lias 
not been paid to geographical detads Louis Die 
Broohe . A remark on the mteraction between 
matter and the electromagnetic field Charles 
Acharu and Maurice Pibttrk Kosearclies on the 
protein of the hepatic tissue Desorijition of results 
obtained by the application of a now process, m 
which the pulp mixed with water is projected in a 
very fine stream against a polished surface oooled to 
— 30°C William Bowie The support given to 
getxlesy by the tJovemment of the United States of 
Amenea Albert Francis Blakeslee was elected 
Correspondant for the Section of Botany, in succession 
to the late K Chodat Maurice FrAohet The 
general solution of Chapman’s equation. Jacques 
Delsartr : Application of tlio theory of mean 
periodic functions to the solution of the equations of 
Fredholm-Nbrlund P J Myrbero ■ Tlie representa¬ 
tion of aiitomorph functions belonging to groups of 
genus zero Q]fcRABD Petiau The matrices of the 
theory of the photon Pierre MassA ; Various 
problems on the limits of the theory of mtumescenoee 
Daniel Barbieb, Daniel Chalonob and Etienne 
Vassy : The speotro-photonietrio study of the short 
wave-length radiation of some stars A description 


of experiments earned out at the Jungfraujooh 
Observatory Measurements were made mainly on 
stars of types A and R for wave-lengths between 
4600 and 3100 A Claude Charmetant . The 
electrolysis of zinc chloride in solution in mixtures of 
water and ethyl alcohol The effects of varyuig pro¬ 
portions of alcohol and of different current densities 
have boon studied Pierre Jacqubt The mechanism 
of the action of certain colloids in electrolytic baths. 
Pierre Jacquinot The fine structure of the com¬ 
ponents in the Paschen-Back effect m multiplots 
Ion I Aoarbiceanu The magnetu weakonmg of 
the fluorescence of Te, and S, Charles Dniniiii and 
Mllb Anne Bafpy The fluorescence spectra of 
rubene (totraphenylnibeno) m benzene solution and 
ui the soliil state Two reproductions of spectrographs 
are giv'en R Audubert and C Reithmuller The 
spectral sensibility of photo-elaotno counters 
I,i:oNARu SosNOwsKi The artificial roilio-activity 
excited in gold and the ooiiqilexity of its radiation 
F Francois The system antimony iodide, jiotassium 
iodide, water Jean Bureau The diagram potas¬ 
sium nitrite — water The hv'ilrate KNO„ 0-6H,O 
Mario Picon The action of heat on some motalhc 
campho-carbonates Clement Duval Can cobalt 
have a co ordination number eight T The author, 
repeating the experiments of K Matsuno, has btwn 
unable to confirm hts experimental results and regards 
his eonchisions as doubtful Marcel Mathieu Tlie 
structure of trinitrocellulose Discussion based on 
X-ray measurements L Palkray and S Sabetay 
The application of the Cannizzaro loaction to the 
fatty and arylfattv series Robert Truffault The 
Iiolymermation of oyclohexene m the presence of 
phosphoric anhydride Charles PbAvost . The 
synthesis of one of the dihydroanthranediols Jean 
Grard The nitration of starch Nitrating starch 
by tt modified method gave a product containing 11 6- 
12 6 per cent nitrogen This is less stable than 
nitrocellulose and differs from the latter m its pro- 
pi'rtios Pierre Chatelain I'ho measurement of 
the refractive indices of pam-azoxyjihenetol m the 
state of anisotropic liquid Hubert GARBinuE . 
The radioactivity of air in the mountains Henri 
CrKSLiN and Jean Servy An index characterising 
dryness from the agronomic pomt of view W 
Kopaczewski The jollying of proteins by acids 
Lazare Silberstein The chemical composition of 
bone The case of the femur of the horse Lucibn 
Plantbfol and Gkoroes Champetikb The action 
of heavy water on the germination of pollen Com¬ 
parative study of the germination of pollen grains by 
ordmary and heavy water There are marked dif¬ 
ferences, hut heavy water cannot be regarded os toxio 
to the pollen 

Cracow 

Polish Academy of Science and Letters, January 7 W. 
Jaoyna Action at close quarters and action at a 
distance m the characteristic equation of thermo¬ 
dynamics. W Jacyna , The prmoiple of the pre¬ 
dominating influence in the characteristic equation 
of thermodynamics K Dziewonski and M. Otto . 
Study on a-methylnaphthalene Mllb J Woloszyn- 
8KA : The algse of the lakes and marshes of the 
Tatra. Two Oymnodinians of the lakes 'Morskie 
Oko’ and ‘Czamy Staw pod Rysami’ J. Tu» i 
Besearohes on the embryonic neoplasmoida L W 
Wisniewski : Cercana dubra, and its evolution m 
HerpcMeUa atomarta Sr. Mabkowski : The evolu¬ 
tive cycle of Bothnocephalua 9Corpt%. 
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Royal Danish Academy of Science and Letters, Novem¬ 
ber 2. Niels Bohb On the applicability and hmita 
tion of the methods of classical physics in the 
description of oollision and radiation processes 

November 30 L. Koldemup Rosenvinob . 
Distribution of the Rhodophyoeo; m Danish waters 
Statistical investigations on the distribution of 
the Danish Rhodophyce® show that the number 
of spocios decreases greatly from the northern 
Kattegat to Bornholm The species dominant m the 
south, winch are, however, common in the northern 
districts, decrease more rapidly, with the consequence 
that the northern species arc more numerous than 
the southern m the intermediate zones 0 jvlnd 
Winoe : Kxperuneiital alteration of sox chromo¬ 
somes into autosomes and vice versa, as illustrated 
by Lebtatea. The common view concerning the dis 
tnbution of tlie sox-determmmg elements in the 
sex chromosomes and the autosomes is incorrect 
Female, as well as male, genes are present m the 
autosomes, and by systematic selection of male or 
female autosomal genes the sex may be changed 
In the experimentally produced Lebtatra race in 
which both sexes have XX, 60 per cent of each sox 
are bom m the spring, while nearly 100 jier cent of 
females are bom during autumn and winter, the 
external conditions havmg some inducnco u{K>n sox 
dotermmation in this race Besides normal XX 
females and Jlfy males, the following types have 
been produced XX males, XY femalos, and FY 
mules By crossing the XX males to normal females, 
all the offspring wdl be female, while YY males give 
only male offspring when crossed to normal femalos 
XY females erosseS to normal A'I' males givo males 
and females in the proportion 3.1, as expt>ctod 
The male-determinmg element in the Y chromosome 
18 at one end. The gone contents of the sex chromo¬ 
somes have been partly mapped out. 

Washington, D C, 

National Academy of Sciences (Proc , 20, 601-681, 
Deo 16, 1934). T E Sterne The accuracy of 
least squares solutions (2) The standard deviation 
of the errors of linear equations of condition 
Margaret B Shjer • Chromosome numbers in certain 
Ricoiaoesa, Two basic numbers arc found, 8 and 9, 
these include one chromosome very much smaller 
than the remainder Henry E Merriam and John 
E. Rutcler, Jr Reversible coagulation in hvmg 
tissue (13), Cafleme increases the reflex excitability 
of the central nervous system from above down¬ 
wards, and It causes msomnia It can be counter¬ 
acted by an appropriate dose of sodium rhodanate 
O A. Lhbbdbff : Denetios of hermaphroditism m 
Oroaophtla vinlta The third chromosome recessive 
gene (mterse*) causes reversion of homozygous 
fenoalee to sterile males. Modifiers determine the 
time when this gene becomes active and hence the 
degree of hermaphroditism 0. W Metz and E H 
Oay ! Organisation of sahvary gland chromosomes 
in Soiara m relation to genes T^ese chromoeomss 
shows 'bands’ or ‘discs’ oausmg stnations similar to 
observed m the salivary gland cells of Dipters 
The strain of Seiara used shows regularly one par¬ 
ticular ‘veeuole* extending only half-way round the 
ohromoeome. Observation of fixed and living material 
■uggests that, m the region of this ’vesicle’, the two 


oomponent chromosomes ore not fused to form a 
cyhnder, but he side by side The ‘vesicles’ or ‘seg¬ 
ments’ of different regions differ slightly and seem to 
bo the ‘chromiolos’ thought by Belling to represent 
genes W E Castle Body size of reciprocal 
hybrids m rabbit crosses If chromosomal genes 
alone function m the genetic determination of body 
size, then reciprocal crosses between pure races of 
different size should give identical results In such 
crosses between a laige and three smaller races of 
rabbits, the offspring of largo female malixl with small 
male are, however, significantly^ larger tlian those 
of small female croasod with large mule Chester 
Stock A Hyjiertragulid from the Sospe Uppennost 
Eocene, California W W Coblentz and R Stair 
Ultra violet transmission changes m glass as a 
fiuiction of the wave-length of the radiation stimulus 
Soda lime-silica and soda silica glasses show stages 
m photo-ohemieal oiiuilibnutii which are different 
for each wavo-length of homogeneous radiation 
to which the glass reacts, and the soda seems to be 
the sensitive constituent To attain each stage of 
equilibrium, transmission may increase or decrease, 
accordmg to tho history of the specimen For wave¬ 
length 264 mp. and shorti r, depth of |)cnet ration is 
small, for wav e-length 366 mp and longer, penetration 
IS deep The shortest and tho longest wave lengths 
used ha<l the greatest photo chemical effects, namely, 
in depreciating and iqiprociatuig re.speclively' the trans¬ 
mission of a soda linie-sihca glass J L Synge 
On the expansion or contraction of a symmetrical 
cloud under the inflnenco of gravity, A discussion 
employing invariant equations consequent on the 
usual field eipiations JosEi’it Hall Bodine . To 
what extent is developmental block dependent upon 
the metabolic activity of tho embryonic cell T By 
immersing grasshojqier eggs showing dovolopmonti 
block m hypertonic balanced salt solutions, it is 
shown that the block is not prunanly deixindent on 
the general oxidative metabolism and irideiNl that 
the oxygen consumption rate itself is a result of the 
block Sblio Hecht A theoretical basis for intensity 
discrimination m vision Photo-reception requires 

(а) an inactive photosensitive substance which 
obsorbs light and is changed by it into an active 
substance resjmnsible for the nerve impulse, and 

(б) a mechanism for maintaining the supply of 

sensitive substance Equations ore developed 

desunbing such a photo chemical system, and they 
give curves which fit tho experimental results for 
Droaophtla, the boo, the clam and the human eye 
Contrary to earlier results, it is found, in accordance 
with this theory, that Al/I (whore I is intensity'), 
after decreasing rapidly with increase of J, reaches a 
constant low value and does not rise again after 
passmg through a minimum J S Nicholas and 
Dorothea Rudnick The dovolopmont of rat 
embryos in tissue culture The medium used was 
heparmisod rat plasma plus rat ombry-onio extract 
Embryos of prosomite to early 6-7 somite stages 
were observed up to 72 hours after oxplantation 
Growth and differentiation occur, but in 48 hours 
are one half and three quarters respectively of that 
of controls L H Klkinholz Eye-stalk hormone 
and the movement of distal retinal pigment in 
Palatmonetea. Eye-stalks of this shrimj) stimulated by 
light secrete a hormone oausmg inward migration of 
distal pigment cells ; no substance of opposite action 
appears m the dark, so that tho outward movement 
of tho pigment colls appears to be mlierent in 
the pigment cells themselves. B Kaufmann and 
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H. D. Ubseli. . The dissection of closed surfaces and the 
Phragmen-Brouwer-Alexondroif theorem William 
W. Flbxitkii and Madblimi: Levin The mter- 
section of arbitrary chains and its boundary. W J. 
Tejitzinsky . The general case of linear mtogro- 
difforontial equations John L. Vandersuck : 
Conformal tensor mvariants. A. Adrian Albert • 
Involutonal simple algebras and real Reimann 
matrices. 


Forthcoming Events 

marked imtk an aelenak are open to the pablto.} 

Sunday, March 17 

British Muslum (Natural Hispory), at 3 and 4 30 — 
M Burton “Myths of the Countryside” • 


Monday, March 18 

British Muskum (Natural History), at 1130—Dr 
Hugh Scott “Insect Collecting in Abyssinia” * 

British Psycholooioal So< iety (Industrial Section), 
at 6 —Dr Jose Germain “industrial Psychology in 
Spain” 

Royal Geographical Sik iety, at 8 30 —Lieut -Col. 
R B Seymour Sowell “The Floor of the Arabian 
Sea” 

Tuesday, March 19 

British Institute op Philosophy, at 8 16 —(at Uni¬ 
versity College, Gower Street, London, W C 1)—Sir 
Josiah Stamp “Con Present Human Motives Work 
a Platmed Society ?” • 

Royal Anthropological Institute, at 8 30—(at the 
London School of Hygiene and Tropical M^icine, 
Keppel Street, W C 1) —Film of “The Worora Tribe 
of N W Australia Technology and Ceremonies”, 
comments by Rev J R B Love. 

“Stonehenge and its Problems” , comments by 
Gerald Heard. 


Wednesday, March 20 

Royal Meteorological Society, at 7 30 —Dr. F. J. W 
Whipple "The Propagation of Sound to Great Dis- 
tanoes” (G J. Symons Memorial Lecture) 

Royal Society op Arts, at 8 —Wing Commander T R. 
Cave-Browne-Cave “Exhaust Noise and the other 
Noises of Motor Transport” 

Thursday, March 21 

Chemical Society, at 8—Discussion on "Recent Pro¬ 
gress in the Chemistry of the Terpenee”, to be opened 
by Prof J L. Simonson. 

Friday, March 22 

Queen Mary College, at 8 30.—Prof B. K. Bideal. 
“Sdme Problems m Surface Action” * 

Institution op Propsssional Civil Servants, at 8.80.— 
(at the Royal Society of Arts, John Street, Adelphi, 
W C 2).—Prof. H I,evy : “Sotenoe and Social Re¬ 
sponsibility”.* 

British Soisnob Guild and the Oeograpbical 
Association, at 7.30.—(at the CoUege of Technology, 
Manchester).—Comm. L. 0. Bemaochi • “Antarctic 
Exploration, Past and Present”.* 

Royal Institution, at 9—Prof. B. Melvill Jones. 
“Speed”. 


Official Publications Received 

Oerat Behais and Ireland 

Fiooeedlnsi of the Fourth Intematlonal Oongreaa for Applied 
Uechanlcs, CambrldRe, EnRlRDd, July Srd-Sth, 1934 Pp xvUl-l-2fl3 
(Oambridirt Printed at the Unlvenity Preeo.) 

Technioal Publication* of the International Tin Researoh and 
Development CouuoU Series A, No 7 The Determination of the 
Poroelty of Tin Cootlnn* on Steel By D J Hocnauahton. S G 
Clarke and J C Prytheroh. Pp O-t-S piato* Serin* A, So U Un- 
plate, some Kundamental Considerations By W E Hoare Pp 
10 + 4 plates Series D, No 1 A Study of the Yellow Stsdn on Tin¬ 
plate* By 0 B Bevnon and C J Leodbetter, under the supervision 
of Prof (f A Edwards Pp 11+4 plates (London Interastlono] 
Tin Researoh and Development Counoil) 

Reports of the Progies* of Applied Chemistry Issued by the 
Society of I'hei^cal Industry 19, 1934 Pp 840 (London 

Society ofCbemloal Industry > 12s 84 , to Members, 7» (U 

ColteRO HoU, Ixmdon (University of London) Fifty-second Annnal 
Report, September 1st, 1933-AiiEUSt 3lst, 1034 Pp 48 (I/mdon 
CoUego Hafi) 

OTHBB Countries 

New South Wales Dnoartmont of Mine* Oeoloalcal Siirvev 
Mineral Resouroos, No 


-- . -.1 92, No 14 Arrheo- 

. _ __ ... the Bay Islands, Spanish Honduras By 

William Dunean Strong (Publication 3290 ) Pp vl + 76 + S3 plates 
(Woaliliigton, 1> 0 Smithsonian Institution) 

India Meteorological Department SclentlSo Notes. Vol 5, No 
60 A Study of the Atmospnerle Uorisontal Visibility at ^ngalnre 
By A Ananthapodmanabha Bao 1^ 141-157+3 plates. (Delhi 
Manager of Publications ) 10 annas . Is 
Commonwealth of Australia Council for Solentlflo and Industrial 
Research Pamphlet No 61 The Chemistry of Australian Timbers 
Part 4 A Study of the Lignin Determination. II By W K Cohen 
(Dlvlslun of Forest Produots, Technical Paper No 14) Pp 20 
(Melbourne Government Printer) 

Transactions of the Nstional Institute of Brlenoes of India Vol I, 
No 1 Pliysloingy, Bionomics and Evolution of the Alr-Brcathlng 
Flsbee of India By Dr 3 L Hora Pp. 16 + 1 plate (Calcutta 
National Institute of Sciences of India ) 

(' S Department of Agriculture Te< hnical Bulletin No 465 The 
Buropean Com Borer and Its Controlling Factors iu the Orient By 
Chartos A Clark Pp 38 (Washington, D 0 Government Printing 

Proceedings of the Boston Society of .Natural History Vol 40, 
No 4 On the Habits and Dlstributlou of Birds on the North Atlantic 
By V C Wynne Edwanls Pp 233-346+pUtee 3-5 (Boston, Mass 
Boston Society of Natural History ) 

U S Department of the Interior Office of Education Bulletin, 
I93i No 2 Statistical Summary of Education, 1931-32 Preiio^ 
by Emery M Foster Pp 12 6 cents Bulletin, 1934, No S Super¬ 
vision exotelsed by Sta^ over Privately Controlled Institutions of 
Higher Education By Jolm H McNeely Pp v+54 10 cent* 

(Washington, D C Government Printing Office ) 

Modms Fuherios Department Administration Report for the 
Year 1933-34 By Dr B Sundara Ra| Pp III+83+3 (Modnw 
Government Pres* ) 12 annas 

Joe Berxellu* Brev Utgivna av Kungl Svenska Vetenskapsakod- 
emlen genom U O SOderbonm Supplement utglvet genom Ame 
Holmberg Brev Din Beraellus till Thomas Thomson och tUl Alexandre 
Brm^lart ^ 24 (Uppsala Almqnlst and Wlksells Boktryokerl 

Smithsonian Institution Unites States National Museum Report 
on the Progress and Condition of the United States National Museum 
for the Year ended Juno 30, 1934 Pp IU + 109 (Woslilngton, D C. 
Oovemroent Printing Office ) 16 cents 
Smithsonian MlioeUaneous CoUectlons Vol 9^ No 2- Mud 
Shrimps ofthe Atlantic Ckmst of North America By Waldo L Schmitt. 
(Publication 3292.) Pp 21 +4 plate*. Vol 98, No 6 Nomenclature 
of some Cambrian Trilohites W Ch ' ” . 


Beth-Shan, Earliest Pottery, 


I Pp. 881-438 (cihloogo Field 

~ BuBetln of the Americu Museum of Natural History. Vol 67, 
Article 9 Catalogue of Mineral Peeiidomorphe In the American 
Uusenin Bv niflord Froudel Pp 389-426 mew York Cdty ) 

U S Deportment of the Interior Offloe of Education Voeotlonol 
Education Bulletin No 172- VooaUonal Teacher Training In the 
Industrial Field Pp,v+82 Scents Vocational Education Bulletin 
NO 178 TeaohlngFarm Credit Pp v1t+43 Scents. (Washington, 
D 0 Government Prihtlng Offiee ) 

ProceedhixB of the UnHed State* Notional Museum Vol 83, No 
1978 ; Amerinn Musootd Files of the Genera CeiatomyteDa and Poio- 
didyma Bv H J Belnhord Pp 9-43. (Washington, D C Oovem- 
ment Pitntbng Office) 

The MedM and Srientlflo ArcUves of the Adelaide BospItaL No. 
18 (for the Year 1988) Pp 42 (Adelaide . Oovernment Printer) 
esters og ssterknltur 1 Norge Av Totbjsm Osorder eg Foul 
BJerkon. (Utgltt med bldnf av Dskeridlrektoiatet.) Pp 96 (Beigen ■ 
A>B John Griegs Boktryfli^ 1 /via 

Betgm Kuaeum* Skrtfter. Nr. 10 ; Norges Lovennoner Av E. 
Js^g^n Pp 844 +26 charts. (Bergen A -8 John Griegs Bok- 
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CONTENTS p 

Co-operation of State and Industry in Scientific 
Research 

Viewpoint and Vision ^ Prof Herbert Dingle 
Standardised Drugs Uy T A H 
Vitalistic Biology and Education By W B B 
Short Nouces .... . . 

Possible Value of Inhalation of Carbon Dioxide in 
Climbing Great Altitudes By Samuel B. Childs, 
Jr., Hanmbal Hamlin and Prof Yandell Hender¬ 
son . . . . 

Light-Waves as Units of Length By Dr W Ewart 
WiUiams 
Obituary 

Prof M. I Pupin By A R. 

Prof H. A Giles 
News and Views 
Letters to the Editor 

Radioactivity of some Rarer KiciuentH 
ducod by Neutron Bombardment 
Sugden, F R S. 

Curare -Dr. Harold King, F.R S 
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Co-operation of State and Industry in 
Scientific Research* 


/^NE of the most valuable features of the 
annual report issuetl by the Dejiartment of 
Scientific anti Indu'stnal Researeh is what may bo 
termed the map of research throughout Great 
Britain which it provulen, in atldition to the many 
improRsive illuRtrations eontamed in the report of 
the way m which aeientific research serves both 
industrial and social needs This map of research 
IS of special inttsrcst at the present time Not only 
does the report indicate the direction which 
research upon urgent problems os housing and 
building, road tr.insport, fuel supply and the like 
IS taking, but it also indicates, as few if any other 
public dooiiments do, the manner in which the 
resources of the iState and of industry are being 
mobilised for the support of sucli research 

From its inception, the work of the D(*partment 
has Is-i-n conditioned by the supiiort it receives 
from industry Grants to the research associations 
have largely been on a pound for pound basis with 
contributions from the industry, and a good deal 
of work has been undertaken on sjiecific problems 
for winch appropriate fees have lioen paid by the 
industry or firm concerned The report, of the 
Advisory Gounod for the year 1033 34 pays special 
attention to the various jiroblems of eo-operatiori 
presented in the work of the Department and to 
the methods by which effective and sustained 
research on fundamental and long-range problems 
18 to be encouraged 

Research work of this type is encouraged by the 
Department m scvi'ral ways In the first place, 
there is a system of researeh grants to studimts, a 
scheme by which tlie Department is brought m 
direct contact with some of the fundamental 
scientific work at the universities A major 
advantage of this mothoil is the assistance afforded 
to promising students to complete their traming by 
a course of post-graduate study and research, and it 
18 accordingly of considerable significance in regard 
to the recruitment of scientific staff by industry 

In the second place, under the research associa¬ 
tion scheme various problems of fundamental 
importance are being investigated, and it is with 
the object of encouraging such long-range in¬ 
vestigations that the Advisory Council is recom¬ 
mending, whore ciroumstanoejs warrant it, and 
conditional upon support from the industry. 


450 


NATURE 


March 23, 1935 


substantial block grants for periods such as five 
years In this way, by stabilising the finances of 
the research associations, it is hoped to facilitate 
intelligent planning and prevent the crowding out 
of vitally important researches, which may not he 
immediately productive, by ad hoc inquiries 

It 18 not, of course, suggested that even this 
scale of operations is one with which the industries 
should bo content, and the Advisory Council has 
indicated its reatliness to encourage further ex- 
imnsion by grants based on income in excess of a 
specified figure up to a prescribed limit There 
are, however, practical as well as financial limits 
to the expansion of the work of a research associa¬ 
tion, and in the majority of industries it will 
probably be found that, while the research work 
carried out by individual firms tends to increase, 
the activities of the research association tend to 
be limited to the more fundamental problems and 
to problems which are of interc'st to other in¬ 
dustries also 

The size of the average industrial unit naturally 
has some bearing on the future and final functions 
of a research association, but even when an 
industry maintains numerous research depart¬ 
ments in its individual units and when the 
invaluable educational work of the n'soarch 
association has been achieved, there should 
remam a well-defined field of activity for the 
association, resembling in some respects the field 
of activity of a tiumlx'r of the research boards 
of the Dejiartment at the present time 

Apart altogether from the suitability or necessity 
of the research association scheme for every 
industry, there is a third way in which the Depart¬ 
ment encourages scientific and industrial research 
—in actual financial co-operation with industry 
The co-operation we art' now discussing is distmct 
from those special investigations or tests which 
individual firms or organisations ask the Depart¬ 
ment to carry out in its research stations and 
notably at the National Physical Laboratory, as 
a repayment service The current report refers to 
the extensive use made of the facilities of the 
stations of the Department by industrial under¬ 
takings in this way, but we are now referring to 
the encouraging growth in the volume of work 
undertaken by the Department as a demonstration 
to industry of the value of co-operation in the 
conduct of researches or mvestigations which are 
either too expensive or too lengthy to be attempted 
save by some large industrial association or by a 
group of firms 


The cost of researches of this type is largely 
defrayed by contributions made by the oo-operating 
firms, cither directly or through some industrial 
organisation, and the balance of the cost is provided 
by public funds The expenditure, in contrast to 
that on a research association, is directed to 
specific researches, and in this way are handkxl 
many problems needmg attention which could not 
be dealt with through a research association As 
an example of this type of co-operation the current 
report, cites the researches at the National Physical 
Laboratory for the practical development of steels 
for use at high temperatures, financed as to at 
least one half from funds raised by the British 
Electrical and Allied Industries Research Associa¬ 
tion and the British Iron and Steel Federation 
Other examples are to be found in the work of the 
Steel Structures Research Committeo, and the in¬ 
vestigations to discover Bntish sources of materials 
which could be used in place of natural pozzolanas 
to increase the resistance of concretes and mortars 
to certain forma of chemical attack 

That then' is a definite field for this type of 
co-operative research, even wlien the iridustnes 
concerne<l are run on scientific linos and are con¬ 
ducting independent rcsoaroh on an extensive 
scale, is indicated by the support of the investiga¬ 
tions last mentioned by such firms as Imperial 
(Ihemioal Industries, Ltd , the Anglo-Persian Oil 
Co ,Ltd and the Associated Portland dement Manu¬ 
facturers, Ltd The unconditional cash contribu¬ 
tions ma^le to the general work of the Department 
in special fields by industrial firms or associations 
may be regarded as another indication of the way in 
which the Department is regarded by progressive 
industry as supplying the essential staff work of 
research m fields which arc important to many 
industries but the particular concern of none 
It IS, of course, difficult to disentangle work of 
this type, which finds a permanent place in our 
national structure of research, from more educa¬ 
tional work, which wiU become less and less 
necessary as a scientific outlook is developed in 
all sections of uidustry and the support of research 
on an adequate scale becomes general The 
encouraging fact that the current report is able to 
quote three examples of researches which dunng 
the year have been transferred to the supervision 
of industry on the ground that their value to 
industry has now been fuUy demonstrated, while 
illustrating the success of the educational work of 
the Department, should not be taken as evidence 
that the,need for co-operation between mdustry 
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and national research stations in this way will tend 
to disappear 

There is a further aspect of the work of the 
Department which should not be overlookoil 
Among the contributions received against the 
gross expenditure on the National Physical 
Laboratory, for example, are large sums fnim the 
Air Ministry and other Government departments 
As the report shows, the Department is ri'spon- 
sible for a good deal of scientific work on problems 
put before it by various Departments of State. 

The Advisory ('ouncil’s report indicates, more¬ 
over, that the influence of the Department is not 
limited to securing industrial and departmental 
oo-operation in research in Great Britain only In 
certain fields such as those of food investigation, 
both storage and transport, and timber rc'searcli, 
it has from the start encouraged scientific co-opera¬ 
tion with the Dominions overseas, and in many 
ways till' resources of the Department are fr<>ely 
available for Dominion and Colonial Governmeiits 
To this policy may be traced the considerable 
developments in research organisation m Soutli 
Africa, (!anadn, Australia and India, and contribu¬ 
tions amounting to nearly £10,000 which have been 
received from the Empire overseas indicate the 
way in which the value of this co-optTation is 
appreciated Every effort is being made to secure 
scientific oo-operation between workiTS at home 
and abroad so that ideas and results m parallel 
inquiries may bo freely pooled 
It 18 clear from this brief review of the essential 
functions of the Department that its work fills a 
definite and pennanent place in our national 
research organisation The relative importance of 
the research associations and the research stations 
under the Department and of ad Aoc investigations 
in oo-operation with industry may vary as the 
work of encouraging a scientific outlook in 

Rev 

Viewpoint and Vision 

^eto Paihwayaxn Science. By Sir Arthur Edding¬ 
ton (Messenger Lectures, 1934.) Pp x-f333-i- 
4 plates (Cambridge At the University Press, 
1936 ) 10« Qd. not 

^HIS book 18, from one point of view, a revision 
of the author’s “The Nature of the Physical 
World” (1929); firom another, it is a sequel 
thereto. The subjects treated are, in the main, the 
same, but the treatment is brought up to date 
and the underlying philosophy is re-presented so 


industry and the prosecution of research on an 
adcipiate scale succewls, but each has its own 
definite place in the national economy 

What is equally cl(>ar from any survey of the 
activities of the Department is the uneven dis¬ 
tribution of is'search through (lie indiisl ncs of Great 
Britain While industries can bo found where 
expenditure on research may approach in magni¬ 
tude the whole budget of the Department, there 
are other industries the expenrbture of which in 
tlus matter is grossly inadequate and out of all 
proportion with their expenditure on such matters 
as telephone or postage For many years yet, it 
IS highly probable that by moans of the research 
associations and in other wajs the Department 
must continue its work of fostering the support 
of research by imiustry itself, both through the 
evidence afforded of the value of scientific research 
to industry in the past, in assisting the apphcation 
of existing knowledge to industrial problems, and 
by encouraging the use of the scientific method in 
all branches of industrial activity 

The fullest use cannot be maile of the national 
structure of research, however adequate, unless a 
scientific outlook and the vigorous and continuous 
examination of manufacturing practice in the light 
of available teehnical knowledge arc characteristic 
of industry everywhere The asw'rtion of the 
Advisoiy Council in its report three years ago has 
lost not one whit of its force under the conditions 
obtainmg to-day ‘ Scientific resi-arch has in the 
past mailo striking contributions to industnal pro¬ 
gress and it will make them in the future But the 
nation which will enjoy the benefits of science in the 
day-to-day progress of its industries is the nation 
which habitually applies scientific method and 
scientific knowledge , and it is that nation which 
wiU be able to seize the more speitacular achieve¬ 
ments of science in the industrial sphere” 


c w s 

as to face more directly the attacks of criticism 
In a brief review, only passing mention can be 
made of the purely scientific aspects of the book, 
interestmg though they are , the general outlook 
demands chief attention 

The first thing that springs to notice is the 
extreme stability of the author’s attitude His 
citadel has boon attacked by men of science, 
philosophers of various schools, rationahsts, re¬ 
ligionists and nondescripts, and after making all 
due allowance for mutual cancellation m such a 
variety of onslaught, we should have thought that 
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sufficient unanimity of direction remained to cause, 
if not a breach in the walls, at least a modification 
of the method of defence It is not so Whatever 
change appears is a development of physical or 
astronomical theory , the philosophy remains the 
same This raises an interesting problem How 
comes it that a man, undoubtedly of exceptional 
insight, of universal interests coupled with wide 
and varied knowledge, a master alike of the most 
abstract processes of generalisation and the 
minutest details of application, and one gifted 
with extreme facility and grace of expression— 
how comes it, we ask, that such a man, having 
reached deliberate and apparently final decisions 
on fundamental matters, should find himself 
either misunderstood or opposed by almost every 
contemporary thinker who has considered the 
same problems ? To this question the present 
book suggests a possible answer 

We should perhaps have said 'answers’, for 
there is a subsidiary reason , namely, the highly 
figurative language employed Wo are not in¬ 
sensitive to the charm of Sir Arthur’s stylo—the 
music of the spheres is wonderful , but the words 
are a little indistinct We arc carried on through 
imago and metaphor and simile and anecdote by 
the moat perfect of guides, and the expenenee is 
so delightful that wo could scarcely wish it other¬ 
wise , but there arc moments when we sigh for 
just one simple, dry-as-dust footnote to tell us 
what it all means His defence of this praetiei' is 
that in non-technical books one should aim at 
using inexact language—a defence which might 
be hiss ineffective if he had anywhere expressed 
his philosophy except in such books In answer 
to a cntic who pointed out that in “The Nature of 
the Physical World” the word ‘space’ occurs with 
four different meanings, he pleails that the word 
has those meanings—as though words had in¬ 
herent meanings independent of the ideas they are 
to convey “We call it ‘pain’,” said the French¬ 
man , “We call it ‘brot’,” said the German , “We 
call it ‘bread’,” said the Englishman, “and it ts 
bread ” 

This point 18 not so trivial as it may appear, for 
it exemplifies a very general charactenstic which 
we believe hes close to thd main source of Sir 
Arthur Eddmgton’s nonconformity The late 
advances in physics which have greatly clarified 
the outlook of most philosophers of science with 
regard to fundamentals, seem to have led him 
into greater obscurity Accordingly he takes a 
viewpomt from which fanuhar distmctions are 
invisible and surface features have profound 
meaning We will try to make this clear. 

In the mneteenth century the philosophical man 
of science, however obvious it seemed to him that 
his subjective experience was the source of all bis 


knowledge, was forced by the character of the 
physios ho professed to admit an objective external 
world of which his experience was only one aspect.^ 
That world was therefore at once the source and 
the creation of experience Thanks to relativity, 
this unsatisfactory position is now unnecessary 
We start with experience, pick out those elements 
which are common to all observers, represent them 
by concepts defined in such a way that, by the 
aid of whatever suitably defined subsidiary con¬ 
cepts are necessary, they relate together as many 
os possible of the common expenonoes, and the 
resulting logical network is the ‘external world’ 
In brief, wo have all experience as our starting 
point, and a builder (reason) who incorporates as 
much experience as he can into the ever-growing 
structure of the physical world , that is all 

Now how does Sir Arthur Ekldington view the 
matter ^ Instead of thus resolving the nineteenth 
century dilemma, he makes confhsion worse con- 
foundf^ From his summary on pp 267-68 of the 
allegorical first chapter, we extract the following 
ordered set of independent entities —(i) con- 
Bcinusness , (ii) phenomena of observation , (in) 
nerves , (iv) theoretical jihysica , (v) the basal 
entities of physics (electrons, etc ), (vi) the nature 
of the basal entities (which, however, plays no 
part in the drama, being ‘essentially unknowable’) 
With this extremely complicateil machinery to 
manipulate, it is small wonder that he finds him¬ 
self remote from onlinary thinkers their problems 
scarcely concern him—his scorn remote from them 
He IS like a man in Arizona who, looking hori¬ 
zontally at ground level, misses the Grand Canyon 
but sees an ant-track fundamentally cleaving the 
universe Lot us see some examples of this anoma¬ 
lous valuation 

Sir Arthur’s attitude to the basal physical 
entities affords a conspicuous one Their degree 
and kind of ‘reality’, he tells us, are identical with 
those of sticks and stones He does not behove, 
however, “that the twoncss of two electrons is a 
bit like the twoness of two apples”, and while the 
preservation of individual existence by photons 
between emission and absorption “is a very obscure 
question” (p 38), he regarded, we recall, the similar 
question relative to the moon (p 226 of the earlier 
book) as raeamngless Those are not madvertences , 
if they were we should be captious to mention 
them He would reaffirm these statements but 
declare that the differences in question were 
insignificant We are not surprised to find later 
(p. 226) that hiB search for a physical standard of 
length, “idealised, if you like, but not to the extent 
of having a different relationship to human ex- 
penenoe from that which a physical object has”, 
ends in the choice of “the radius of curvature of 
spaoe-tune”. It is not asserted, be it noted, that 
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this entity can ultimately be expressed in the same 
terms as a physical object , it has the same 
‘•‘relationship to human experience” Tf Dr 
Johnson had only thought of kicking the radius 
of curvature of space-time, what a rc'futation of 
Berkeley we should have had ' 

The same charactonstic appears in a very dif- 
fenint setting in his treatment of the following 
problem, given as an example of a eertam pnnciple 
“If A, B, C, D each speak the truth once in three 
times (independently), and A affinns that B 
denies that C declares that D is a liar, what is the 
probability that D was speaking the truth ?” A 
solution is outlined which appears not to bo self- 
coiisistent, but we need not consider the solution 
—it is the attitude to the question that concerns 
us Let us, then, eliminate superfluities and restate 
the second datum as “A says that D lies” Sir 
Arthur’s treatment offectively combines the know¬ 
ledge of D’s moral character with that of A'a 
But IS it not clear that such combination is purely 
fictitious ? From our knowledge of D the prob¬ 
ability 18 J ; from our (mdopendont) knowledge 
of A it IS S The results are inconsistent because 
the data are independent , we are effectively 
defining probability in different ways On form a 
certain horse becomes favounte at 6 1 , his 
probability of success is § Statistics show that 
the favounte wins, say, once in ten times, his 
probability of success is What meamng can 
there bo m combining the two results 1 Yet such 
distinction of definition does not exist for Sir 
Arthur. 

On the other hand, distmotions which to most 
of us seem trifbng, or even fantastic, are for him 
vital. Perhaps the most striking instance is the 
question of the objectivity of “time’s arrow”. 
The whole trouble anses because Sir Arthur has 
more than one independent world, and he wants 
them to correspond Hence, foehng time’s progress 
m consciousness, he must seek its counterpart in 
the physical world To reahse the problem, he 
pictures a state m which immediate consciousness 
of earlier and later is lost and we must experiment 
to find whether we are getting older or younger. 
Abobtion of memory is not what is supposed, for 
that would leave us without consciousness that 
time could go on • we must be aware that time 
has this property, but not know which way it goes. 
We must be reduced, in short, to a state of idiocy 
compared with which the mental outlook of 
Caliban would be clairvoyance 

It 18 not to besupposed, however, that the problem 
with which Sir Arthur grapples so manfully does 
not exist. It is oertainly real, but how different it 
appears from a normal point of view I Since the 
external world is built out of expenenoe but does 
not oontain the whole of expenenoe, the going-on 


of time may or may not bo in it We find on 
examination that it is , that is, phenomena in 
which it IS an essential element belong to that part 
of our experience which wo share with otliers If 
ever progression were so cruel as to desert ex- 
pcnence, it would go out of the physical world 
also • we should deal with it exactly as wc have 
dealt with absolute motion From this viewpoint 
the problem is simple, and there is no need to 
invent a Gilbertian situation to give it meamng 

The relevance of this for our purpose, however, 
IS not that change of viewpoint simplifies the 
problem, but that it does not destroy it For in 
this respect it agrees with all other such trans¬ 
formations in declaring that Sir Arthur has no 
hallucmations He may miss distinctions which 
exist, he may magnify distinctions which are 
shallow , but he never sees distinctions which are 
not there At the pn-sont time this has profound 
significance 

Sir Arthur has lately placed before the scientific 
world a theory connecting relativity with quantum 
mechanics In common, we behove, with most, if 
not all, of our betters, wo have failed to under¬ 
stand it, and the account m the present book does 
little to illumine the darkness We live in the 
hope that it will ultimately be transformed to 
natural co-oniinates. Nevertheless, if wo were 
forced to express an opinion on whether it repre¬ 
sented one of the greatest advances of a generation 
or a piece of sheer illusion, we should unhesitatmgly 
choose the former alternative This decision 
would bo made purely on external ovidonce Sir 
Arthur’s past record and his consistent freedom 
from delusions, combined with his conviction that 
he has really unearthed something fundamentally 
important (a conviction which, unless we are 
greatly mistaken, is at the opposite pole from that 
which proceeds from sclf-deception) are positive 
indications which seem to us to outweigh the 
purely negative evidence arising from his mabihty 
to make the theory comprehensible. Such evidence, 
indeed, is largely discounted by the consideration 
that one who looks at everything abnormally 
would scarcely be expected to describe, m terms 
intelligible to others, something which only ho as 
yet sees The question, of course, remains open, 
for sueh considerations as these are negligible 
compared with the evidence which the theory 
itself should yield ; but while the theory yields 
nothing generally intelligible, they may at least 
serve to suggest an attitude towards it 

In the meantime, wo can enjoy to the full the 
more familiar fare which the present book pro¬ 
vides It is unfortunate that Nature, having 
endowed a man with almost inoomjDarablo vision, 
should set him at an angle so widely divergent 
from that of other spectators of her drama. But 
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Boienoe does wonders in these days, and who 
knows but that ore long mental distances will be 
traversed with as much ease as physical ones * 
With this prospect in view we hope that in six 
years time the paper of the present volume will 
not have become so yellow as that of “The Nature 
of the Physical World” such books are worthy 
of better incarnation Heehkrt Dinqlk. 


Standardised Drugs 

The, Bntxah Pharmaceutical Codex, 1934: an 
Imperial Dispenaatory for the Uae of Medical 
Practitioners and Pharmacists Pp xxv4-1768 
(London • The Pharmaceutical Press, 1934) 
36s net 

T he matena medica in use throughout the 
British Empire can bo divided mto two 
groups, those admitted to, and those excluded 
from, the “Bntish Pharmacopoeia”, 1932 The 
second group is, on the whole, the more interesting, 
if only for the reason that the pharmacopoeial 
drugs should be approaching the stage at which 
there is little more that can be said about their 
nature, composition and therapeutic value, though 
this IS obviously not the case with such drugs as 
ergot and digitalis, whilst the unoflScial drugs at the 
worst are declmmg into objects of historical medical 
interest, and at the beat may be destined to attam 
pharmacopoeial emmenoo in duo course, or may 
even be the harbingers of therapeutic revolutions 
It was a public-spinted desire to provide 
authoritative information regarding this newer 
matena medica which led the Pharmaceutical 
Society to pubhsh the first "Ckxlex” in 1907 and 
to issue new editions in 1911, 1923 and 1934. 
Drugs steadily become more varied and more 
complex and, m preparing this fourth edition, it 
has been necessary to distribute the work among 
SIX committees of experts. The success with 
which the work of these committees has been 
blended mto a harmonious whole is especially 
noticeable in the monographs on crude vegetable 
drugs, which are now bnef but clear and well- 
balanced statements, giving all the reformation 
the practising pharmacist is likely to require In 
spite of the recent activity in the chemical examina¬ 
tion of vegetable drugs there remain a surprisingly 
large number with ill-defined components, or of 
which the activity cannot yet be assigned to any 
defimte constituent 

Though the Food and Drugs (Adulteration) Act 
requires a drug to be of the nature and quality 
demanded by the purchaser, it provides no 
standard by which the quahty is to be determined. 
In these circumstances, the “Pharmacopoeia” has 
become a presumptive standard for each of the 


drugs recognised in it, and it is no doubt hoped 
that the “Codex” will gradually acquire a similar 
position for the extra-pharmaoopoeial drugs it 
describes Both the “Pharmacopoeia” and the 
“Codex” are already accepted as legal standards 
in certain parts of the Bntish Empire Much work 
has obviously been done by the export committees 
111 providing the new “Codex” with standards 
“which experience has shown to be desirable as 
cnteria of punty” and which “may be attamed 
without undue difficulty or expense”. 

There are numerous appendixes, and special 
mention may be made of those on the determina¬ 
tion of foreign matter in powdered vegetable drugs, 
hydrogen ion amoontration, colloidal solutions 
and sterihsation, all subjects of outstanding 
importance in modem pharmaceutical practice 
The old “Pharmacological and Therapeutic 
Index” IS replaced by a “Pharmacological Index” 
(Appendix xiii) divided into drugs arranged in 
accordance with (o) thou- pharmacological action, 
(6) their use for a specific effect re certain diseases, 
the latter including most of the modem drugs 
evolved by chemotherapeutic investigations, the 
recent contributions to vaccine and scrum therapy 
and those due to biochemical work on vitamins, 
hormones, etc 

The most casual perusal of the volume impresses 
the reader with the amount and vanety of ana¬ 
lytical work now required in the manufacture 
and control of the enormous number of drugs and 
chemicals used in medicine, and it is not surprising 
that the Council of the Pharmaceutical Society 
should have considered it necessary to institute 
a post-graduate diploma in pharmaceutical ana¬ 
lysis, for which, according to the official Journal, 
the first examination has been held recently 
The proofs have been read carefully, and there 
are very few printer’s errors The paper and the 
type have been improved, and the book opens 
fully and remains open, a desirable and not too 
frequent characteristic of books which, like this 
one, are intended mainly for reference 

_ T A.H 

Vitalistic Biology and Education 
Education and Biology. By J A. Lauwerys, with 
the assistance of F A. Baker. Pp xvi-f207+4 
plates, (London : Sands and Co , 1934.) 6s. 

jVylANY thoughtful biologists, both in schools 
of various grades and re colleges and 
universities, are becoming increasingly disturbed 
in their minds concerning the relation of their 
teaching to the ideals and wider issues of education. 
This unease is not merely aetate to be resolved 
by the more widely spread inclusion of biology in 
the ourrioulum, desirable though this be : it has 



March 23, 1935 


NATURE 


455 


its roots in questionings of the philosophic per¬ 
spectives of the subject itself and its presentation 
to the pupil Mr Lauwerys attempts to clarify 
the situation by considering the general problem 
and its practical issues, and as he is lecturer in 
the methods of scion ce at the London Institute 
of Education, is deeply interested and widely road 
in the philosophic aspects of science, and has 
come under the humane influence of Sir Percy 
Nunn, his book is of absorbing interest His point 
of view throughout is that biology possesses its 
own concepts, tochmque and methods; the 
biologist must perceive the living organism as a 
concrete sensual whole with time and space 
relations , he must interpret his observations and 
results m biological concepts, and ho must formu¬ 
late a vitahstio philosophy of biology using 
“dynamic type” as a central concept For the 
teaching biologist this would involve not the 
abandonment of the usual subject matter but a 
fundamental alteration m the usual mode of 
presentation. 

The author first attempts to sketch out his own 
vitahstic philosophy of biology, proceeds to a 
consideration of certain diflSoult problems which 
all teachers must face, such as the treatment of 
sex and the ‘doctnne of evolution’, and then 
discusses the subject matter of the syllabus and 
actual methods of teaching The last chapter 
deals with the laboratory and practical part of 


the course and contains particular applications of 
the earher discussions Appendixes consist of an 
mterestmg plan showing the interrelationships of 
topics, a number of examples worked out to show 
the application to particular subjects of the 
method of approach discussed in the text and, 
finally, a number of bibliographies contaimng 
starthng sins of omission and commission 

Biologists will gam if they accord the author a 
respeotfid mterest, even if this is not always a 
sympathetic one, for he has something definite to 
say and says it unusually well Many biologists, 
however, may find their patience weanng thm 
when reading certain portions of chapter iii, es¬ 
pecially the discussion on evolution, where the 
author, both in text and references, seems to 
know little or nothing of twentieth century work 
Further, in many places, ho seems to be wnting 
from the point of view of a particular religious 
denomination, but it is to be hojied that this will 
not obscure the reader’s view since, in the wider 
reaches of education, religious influences are still 
of primary magmtude, and m the immediate issue 
the author’s vitahstio approach and philosophic 
attitude have no necessary connexion with 
rehgious tenets The book is a sincere attempt to 
deal with a very diflBcult and urgent problem, and 
it monte senous consideration by all who are 
interested in the teaohmg of biology. 

W. B. B. 


Short 

Qmelins Handbuch der anorganxachen Chemte Achte 
Auflage. Herausgogebeii von der Deutschen 
Chemischen Gesellschaft. Syatem-Nummer 69 . 
Etaen. Teil A, Lieferung 6 Pp xxi-f-1167-1420. 
41.60 gold marks Teil A, Lieferung 7. Pp 
XXVI-H1421-1634 36 gold marks. (Berlin : Verlag 

Chemie O.m.b.H , 1934 ) 

Although the defimte compounds which iron forms 
with other elements comprise the subject-matter of 
vol. A on iron, many elements play such important 
parts in the chemistry of steel and cast-iron that it 
has been found advisable to deal separately with 
such associations of iron and non-metals as can oon- 
vemently be termed alloys. This plan has mvolved 
very little overlappmg For example, whereas iron 
carbonyls are properly moluded amongst the com¬ 
pounds, iron carbide will be found in the present 
volume on aocoimt of its peculiar significance m 
relation to cast-iron and steel, and wo find the phase- 
systems iron-eulphur, iron-selemum, iron-tellunum. 
iron-boron and iron-carbon successively described 
and illustrated with diagituns. Naturally greatest 
importance is attached to the last-named system. 
The iroa.oarbon diagram is set forth very clearly m 
the fa miliar oompoot form, but it has also been 
nnlaiged to cover two full pages in order to show the 


Notices 

varying readings, sometimes amountmg to more 
than 100’ C , of numerous investigators This is 
followed by several pages of explanatory notes and 
references to the literature, so that an enormous 
amount of significant detail upon this very important 
and complex problem has been assembled m a 
fashion that should bo mvaluablo to specialists Tlio 
properties of iron carbide, which is so oonspiouous a 
oomponont of these mixtures, are then recorded m 
great detail m order to prepare the ground for the 
remaining sections, which deal with problems of 
solidification and crystallisation of molten steels 
and with special processes such as annoalmg, do- 
oarbunsation, roilmg, hardemng, tempering and 
oaso-hardeiung. 

The next part of vol A is an elaborate compilation 
of the magnetic and electrical propiertios of both 
pure iron and the commercial vanoties. Among the 
topics discussed we find theories of magnotisin, 
m^netio properties of the atom, magnetic intensity, 
permeability, hysteresis, etc., as well as eleotncal 
resistance, thermo-eleotrio effects, dioloctno constants 
and eleotrophotophoresis Tlie literature of this 
section has been reviewed to June 1034, and a most 
useful feature m both parts is the moorporation m 
every section of a bibbograpby of general literature. 



456 


NATURE 


March 23, 1935 


tJhtr den Oeschmackaeinn ifer Biene: etn Beitrag zur 
vergletchenden Phyavologve des Geachmacka. Von 
K. V Fnsch (Zeitsohrift fur vergleiohende 
Phyaiologie, herausgogeben von K. v. Frisch und 
A Kuhn, Band 21, Heft 1 ) Pp 150 (Berlin • 
Julius Spruiger, 1934.) 19 80 gold marks 

Prof von Frisch’s studies on the senses of sight 
and smell in boos and on the means of oommuni- 
oation botwoon bee and bee m tho hivo are 
well known His earlier reports on the sense of 
tasto are here presented m greater detail 

Tlie method used was to determine the ‘threshold 
value’ of solutions of sugars which were attractive 
to bees Tina value vanod with the age of the bee 
and the availability of other soiiroes of booty. 

The number of sugars and allied oomijounds tested 
which are sweet to boi'S, is less than in the ease of 
vertebrates Suoh substances as soocharm are either 
neutral or repellent An attempt was mailo to 
correlate chemical constitution with taste but with¬ 
out marked success The high concentration of sugars 
in thoir natural food has mode boos relatively in¬ 
sensitive to sweet taste Convorsoly, those plants 
which have afforded the more profitable nectar of 
higher concentration have been more thoroughly 
pollmated, givmg a bigger yield of seed 

Substances distasteful to boos were tested in a 
solution of cane sugar of known attractiveness. The 
repellent action of acids did not depend solely on 
the titration acidity. The theory is advanced that 
weak acids, not being fully dissociated, have a reserve 
of hydrogen ions, which replace those used up m 
the taste process This makes them appear mure 
effective than strong acids of tho same hydrogen ion 
concentration. This phenomenon is more marked 
with higher concentrations of acid 

The author concludes that bees can distmgiush 
the four flavours, sweet, salt, acid and bitter D M. 

Modern Acouattca By Dr. A H Davis Pp. xi-|-345 
(London G Doll and bone. Ltd,, 1934.) 26s. net 
Dr Davis’s treatise on modern acoustics has more 
than fulfilled the expectations arouseil by the an- 
nouncemont of its early appearance The author has, 
very wisely, mterpreted the title of the book strictly 
and, by saving space winch might otherwise have 
been devoted to fundamental dynamical theory and 
to such classical problems os the vibrations of bars 
and strings, has been able to provide us with very 
full, lucid and well-documented accounts of tho 
remarkable advances m acoustics made m the present 
generation. Modem methods of measurement of 
intensity, frequency and reverberation, the develop¬ 
ment of the notion of acoustical impedance, the oar 
and heanng, the acoustics of auditoriums, noise, its 
measurement and its suppression—this list by no 
means exhausts the topics treated m a volume which 
no advanced student of the science can afford to ignore. 

The book, so far os the mathematical side is oon- 
oemed, deals with results rather than with mathe* 
matioal developments, and such matters as a detailed 
oonsideration of recent extensions of Rayleigh’s 
principle scaieely fall withm its purview. A. F. 


The Flow of Water in Pypea, Sewera and Ohannela, 
over Wetra and off Catchments By O. B Williams. 
Pp. 76 (London . Chapman and Hall, Ltd , 1934 ) 
10 « 6d. net. 

Thb author of this publication, who was formerly 
Chief Engineer in the Public Health Department of 
tho Government of Bengal, has embodied the results 
of hiB Indian experience and practice in diagrammatic 
form, using tlie coefficients which he hos found most 
suitable for adoption with the classical formulae of 
Maiming and Kutter for discharges and velocity of 
flow m pipes and open channels, and tho Francis 
formula for weirs There are 41 full-pago diagrams, 
approximately 9 m by 6 m , dealing with this part 
of tho subject, and thereafter live more diagrams 
relatmg to rainfall mtensity, tho relationship botwoon 
rainfall and run-off and to flood discharges from 
catchment areas in India up to 1,000 square miles in 
extent 

It 18 impracticable within the limits at disposal 
to dosonbo m greater detail the information obtain¬ 
able from the tables, they will undoubtedly be of 
service to the practismg civil engmeer who has to 
deal with questions of water supply, land drainage 
and sewage disposal, especially in circumstances 
similar to those m the author’s experience The 
graplis are easy of mterpretation and will save a 
great deal of osculation, bemg capable of supplying 
results for a wide range of conditions It has boon 
tho author’s object to supply a need which he has 
felt for a tabular reference compilation of this kind 
not to bo found m toohnical treatises on the subject 
generally B C 

Dos BnUenglas ala opttachea Instrument von den 
Wfsaenacha/tlichen Mitarbeitern an der Optiaohen 
WerkstdUe von Carl Zeisa, Jena Von Prof. Dr 
Montz von Rohr und Dr Hans Boegehold Mit 
einem Beitrago von Dr Hans Hartingor Vfillige 
neubearlieitung des Buches “Die Bnllo als optisches 
Instrument’’ Pp. x + 281. (Berlm : Julius 
Sprmger, 1934 ) 26 80 gold marks. 

Prof, von Rohr has directed the Jena school of 
opticians for many years, and the treatise now before 
us IB a completely revised edition of his book, “Die 
Brille als optisches Instrument”. It is therefore of 
great mterest to all uiterested in ophthalmic optics 
Apart from some mtroductory remarks on spectacle 
lenses for special purposes, tho book is divided into 
four mam parts. The first deals with anastigraatic 
lenses, some attention bemg paid to tone and to 
prismatic lenses. Tho second portion treats the 
problems of astigmatic lenses, and the third those 
of chromatic aberration. The mathematical treat¬ 
ment IS easy to follow Mid graphs are effectively 
used. The last mam section discusses problems of 
tho alterations m field conditions product by lenses. 

Throughout the book the authors add delightful 
short sections on the histonoal aspects of the problems 
treated, and they fittmgly oonolude this excellent work 
with an account of the development of our know¬ 
ledge of the spectacle lens and some notes on the 
training of opticians. 
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Possible Value of Inhalation of Carbon Dioxide in Climbing Great Altitudes 
Bj Samuel B Childs, Jr , Hannibal Hamlin and Prof Yandell Henderson, Laboratory of 
Applied Physiology, Yale University 


M ountain sickness is a form of asphyxia 
duo to the diminished partial pressure of 
oxygen at great altitudes The functional dis¬ 
turbances m this disorder arc, however, not merely 
anoxial, but are largely the expression of a 
secondary and almost equally important deficiency 
of carbon dioxide in the blood and tissues De¬ 
ficiency of oxygen induces hyperpnea and acapnia • 
that 18 , overbreathmg ami the resulting deficiency 
of carbon dioxide Aoapma m turn induces sub¬ 
normal respiration and a continued or even 
increased deficiency of oxygen Haldane, Priestley 
and Douglas* demonstrated the correctness of 
Miescher’s somewhat poetical formulation ; “Over 
the oxygen supply of the body carbon dioxide 
spreads its protecting wings ”• Henderson* con- 
fiimed the importance of the relation between the 
two gases in respiration when he found that it 
was possible to produce so great a deficiency of 
carbon dioxide by over-ventilation of the lungs 
that thereafter an animal may die of lack of 
oxygen with no effort to breathe 
On Pike’s Peak in 1011, Douglas, Haldane, 
Henderson and Schneider* made a number of 
observations on muscular work m which those 
relations wore strikingly illustrated One of them 
was as follows • a member of the party whose 
respiratory centre was pecuharly sensitive (as 
indicated by the fact that he acclimatised more 
rapidly than any of the others) exorcised by 
walking as rapidly as possible for a quarter of a 
mile up the cog railway, grade 1 in 6 While walk¬ 
ing, he experienced an almost mtolerable panting , 
but when he stopped to get his breath, he very 
quickly stopped breathing entirely for a few 
seconds, and then developed alternating hyper- 
pneas and apneas Insufficiency of oxygen was 
clearly the condition inducing the excessive 
breathing and pumpmg out of carbon dioxide, 
and the consequent apnea. The apnea in turn 
mtensified the anoxia and induced another period 
of overbreathmg 

As the work of cbmbing would not have been 
an excessive exercise for this mdividual at sea- 
level, it is probable that the amount of carbon 
dioxide produced was insufficient to maintain a 
oontinuanoe of vigorous breathing, except during 
the time that it was reinforced by acute oxygen 
deficiency. 

The cause of the overbreathing was indicated 
by another observation. Merely squeezing a rather 
•tiff rubber bulb with one hand as vigorously as 


possible, without other exercise, until the muscles 
of the forearm were tired, mduced such excessive 
breathing that cessation of the manual activity 
was followed by apnea and then by alternating 
periods of overbreathmg and apnea This observa¬ 
tion accords with the classic investigations of 
Oeppert and Zuntz* on animals It indicates, as 
they concluded, that some respiratory stimulant, 
other than carbon dioxide, is formed in vigorously 
active muscles, or under a deficiency of oxygen, 
and 18 earned by the blood to the respiratory 
centre, or the closely connected sinus caroticus 
For reasons that wo will not now atop to discuss, 
we do not behove that this substance, ‘respiratory 
X’*, IS lactic acid, but rather that it is some specific 
hormone that increases the sensitivity of the 
respiratory centre to carbon dioxide 

Recently, Wuiterstein’ has suggested that in¬ 
halation of a small amount of carbon dioxide 
might bo helpful in maintammg respiration and 
promoting oxygen absorption at great altitudes 
In order to t^t this idea, two of the writers of 
this article, both vigorous young men, spent a 
few days on Pike’s Peak dunng the summer of 
1934 

As the time on the Peak available for this 
investigation was short, the observations were 
confined to the subject of the acapnia which is the 
result of oxygen deficiency, and which m turn 
aggravates that deficiency For this purpose small 
oyhnders were providixl, charged with enough 
liquid carbon dioxide to form 400 htres of gas 
The flow of the gas was controlled and adjusted 
by a small, but accurate and light, reducing valve 
and flow gauge The whole apparatus* weighed 
only 4 kgm. and was earned at one side suspended 
by a strap across the opposite shoulder The flow 
was usually sot at 2 litres per minute, and was 
conducted through a rubber tube to an open mask 
with wide holes to the outside through which the 
wearer breathed the outside air without the 
slightest impediment During expiration the gas 
was thus blown away and wasted , but during 
inspiration it mixed with the inspired air The 
amount of carbon dioxide inspired was therefore 
only about 1 litre per minute If the wearer of the 
apparatus breathed 60 htres of air per mmute, the 
carbon dioxide was thus diluted to 2 per cent 
With a respiration of 20 litres per mmute, the 
dilution would come to one m twenty or 6 per cent 

* We us much todebted to the Ohio Chemical and Hanufaetarlng 
OompUT for placing thia very efflolent apparatus at our service It 
proved Meally oonvenlent 
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The two membera of our party had been on 
the Peak for only a couple of days, but were 
sufficiently acohmatised to be comfortable Three 
young men, who were employed in the hotel on 
the summit of the Peak (14,100 ft ) and were fully 
aoolimatisod, also performed the tests Each of 
these five men made four experiments, wearing 
the apparatus and wallung a distance of 260 yards 
up the oog railway, grade 1 m 6, in two mmutes. 
ITie work amount^ to liftmg the man’s body and 
the 8 lb. apparatus 160 ft vertically On one day 
the tests with inhalation of carbon dioxide were 
made first, and an hour later exactly the same 
exertions were made while weanng the apparatus 
with the gas shut off On the next day the control 
exertions were made first, and those with inhalation 
of carbon dioxide were made an hour later 

The results on all five of the men were closely 
similar. None felt either the exertion of the re¬ 
spiratory strain to be at all increased by the 
inhalation , but rather the contrary All noted 
the greater regularity of their breathing with the 
gas on than with it turned off. This subjective 
evidence was also in accord with objective findmgs 
from pulse counts and measurements of artenal 
pressure made immediately after the chmbs The 
average pulse rate was the same after the ten 
climbs in which carbon dioxide was mhaled than 
it was after the ten chmbs without the inhala¬ 
tion : 126 heart boats per mmute. Without the 
inhalation the average rise of systoho artenal 
pressure was 67 mm , namely 108-176 With 
the inhalation it was only 60 mm, namely, 
110-160 Diastoho artenal pressure, instead of 
nsuig, was shghtly lower after the exertion than 
before—lower by an average of only 1 mm with¬ 
out inhalation and 3 mm. with the inhalation 
The alveolar carbon dioxide was lowered 0 6 per 
cent in the control test without inhalation ; but 
was 0-6 per cent higher after the exertion than 
before when the inhalation was used. 

These effects are not large, but on the whole 
the evidence indicates that the exertion was made 
with somewhat less strain on the heart and respir¬ 
ation with inhalation of carbon dioxide than 
without. The reason appears in the fact that 
excessive loss of carbon dioxide was prevented. 
On the oontraxy, the alveolar carbon dioxide was 
raised. The supply of oxygen was thus protected 
and its utUisation aided by the influence of the 
ourbon dioxide upon the Bohr-Haldane^ relations 
of the blood gases. 

In addition to these experiments, observations 
were made upon thirty tourists who were more or 
lees affected with moimtam sickness and who, out 
of several bimdred visitors to the Peak, submitted 
to be treated and examined. All had made the 
ascent either by the oog railway or by automobile. 


In most of these oases cyanosis or pallor, dizziness, 
headache and nausea had developed when they 
walked about on the summit or came into the 
warmer air of the lunch room. In extreme oases, 
periodic breathing, oonfiision, muscular cramps 
and twitchings, and low blood pressure or even 
famtmg occurred before the inhalation was 
administered 

The inhalation was usually continued for only 
2-3 minutes at a time The effects were in most 
oases subjectively beneficial. None felt the worse 
for it The colour of their lips was distmotly 
improved Respiration was in all oases changed 
from irregular, or even mtormittent, to a regular 
and deep rhythm, but was seldom increased in 
rate. Systoho arterial pressure was not altered 
significantly, that is, only from an average of 
106 mm to 103 mm The average diastolic 
pressure, on the contrary, was raised from 62 mm. 
to 69 mm , while the pulse-rate was decreased 
from an average of 92 to 82 per minute Consider¬ 
ing that these figures wore the averages on thirty 
subjects, they are, we thmk, significant of distmot 
benefit from the inhalation 

The only persons whose conditions changed 
disadvantageously were two men who had ascended 
the peak on foot, arriving in a state of exhaustion, 
who developed conditions verging on collapse 
just as the mhalation was started. Their condition 
appeared so serious that instead of continuance 
of inhalation, arrangements were made for them 
to be immediately conveyed down the moimtam. 
It is probable that thoir collapse was due to their 
exhaustion and that it would have developed 
anyway, as is often the case, as soon as they 
stopped chmbmg. It seemed safer, however, not 
to continue the inhalation, lest it should be 
blamed for their subsequent condition. 

Our eonclusions are that, at least up to an 
altitude of 14,000 ft. (barometne pressure 460 mm ) 
inhalation of a small amount of carbon dioxide 
with the inspired air is distmotly beneficial m 
protecting against both acapma and anoxia during 
and after vigorous physical exertion. As the effects 
were even better on those who had made no great 
exertion, we suggest that such an mhalation might 
be of considerable value also for passengers 
travelling by air at altitudes up to at least 14,000 
ft Tests at greater altitudes on mountaineers 
and aviators are deserving of trial For this 
purpose, carbon dioxide has one advantage over 
oxygen : much less is required. 
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Light-Waves as Units of Length 
By Dr W. Ewart Williams, King’s College, London 


T he standard of length measurement in any 
age gives us a fairly true picture of the 
general requirements of the time. Kmg David 
of Scotland (c. a d. 1150) ordamed that the Scotch 
moh should bo the moan measure of the thumbs 
of three men, “an morkle man, an man of measur¬ 
able stature and an lyttel man’’, the thumbs 
being measured at the root of the nail The 
history of the transition to our present-day 
standards was admirably related by Sir Kichard 
Qlazebrook in his Guthne lecture to the Physical 
Society in 1931. 

For more than a century, scientific men have 
been attracted to the idea of ostabhshing the unit 
of length on the basis of some natural standard, 
as m the famous dream of Arago', “une mesure 
susceptible d’etre reproduite quand memo des 
tremblements de terre, des cataclysmes 6pouvant- 
ables viendraiont 4 boiileverser notro plan^te ot 
4 d^truire les ^talons prototypes gardes aux 
Archives’’ The metre was originally intended to 
be one millionth part of a mcndional quadrant 
of the earth, and the yard, if ever lost, was, 
according to the Weights and Measures Act of 
1824, to bo replaced by reference to the length 
of a pendulum (in vacuum) beating seconds at 
sea-level in London Various diflBoultios finally 
led to the adoption of purely arbitrary units, and 
the metre and yard became the distances between 
marks on bars kept at Sfevres in France and at the 
Standards Office of the Board of Trade m Ixindon 
The idea of employing a light-wave as the 
standard of length was frequently proposed during 
the nineteenth century. Clerk Maxwell', in an 
eloquent address to the Bntish Association at 
Bradford in 1873, pointed out that: “Each mole¬ 
cule therefore throughout the universe bears im¬ 
pressed on it the stamp of a metric system as 
distinctly as does the metro of the Archives at 
Pans or the double royal cubit of the temple at 
Kamao”. Pierce* in 1879 attempted a precision 
measurement of the wave-lengths of the sodium 
lines, and with improved diffraction gratings the 
work was repeated by Bell* in 1887 The first 
description of a method that would ensure sufficient 
accuracy was given by Miohelson and Morlejr* in 
1887 and in more detail in 1889 
With the assistance of Dr. Qould, the Amenoan 
representative on the newly-formed International 
Committee of Weights and Measures, Miohelson* 
was able to use his new type of interferometer, 
and in collaboration with Benoit, succeeded in 
making a direct determination of the number 
of waves of the red radiation of cadmium con¬ 


tained m the metro. In the usual Miohelson inter¬ 
ferometer, the light first falls on a half-silvered 
mirror so that the reflected and transmitted 
beams, of approximately equal intensity, are 
mutually perpendioular 'i’ho beams are then 
reflected back on their own paths by two fully 
silvered mirrors With equahty of optical paths 
and a shght tilt of either mirror, white light 
fringes can be observed in the beam emerging from 
the semi-silvored plate 

For the purpose of the metre determination, 
one of the fully silvered mirrors was replaced by 
an ‘4talon’ consisting of two parallel mirrors, one 
above the other in a stair formation , mno such 
umts, with mirror separations ranging from 0 39 
mm to 10 cm , were constructed so that the labour 
and uncertainty of counting a largo number of 
fringes might be avoided The exact details need 
not be entered into here, but it should bo clearly 
emphasised that although only the number of 
fringes in the smallest unit had to be actually 
counted, the method was such that the number 
of wave-lengths in the (double) path of the largest 
4talon was obtamed to within a few hundredths 
part of one fnnge. A mark on this 6talon was 
placed in line with one of the fiduciary marks of 
the working standard metre by means of a travel- 
bng microscope, and white light fringes were 
obtained m the upper 6talon mirror by suitably 
adjusting the reference mirror of the interfero¬ 
meter. When the unit was moved until the frmgea 
appeared in its lower mirror, it meant that the 
6 tiilon had been displaced by exactly its own 
length; this procedure was repeated, in all ten 
times, so that any error in the determination of 
this basic 6talon is increased tenfold Finally, the 
small difference between the alignment of the 
second metre mark and the new position of the 
4talon mark is measured by means of a travelling 
micrometer This distance, of the order of a few 
hundredths of a millimetre, is so small that any 
uncertainty in the previously known value of the 
wave-length can have no influence on the result. 
It should be mentioned that the workmg standard 
metre has also to be compared with the available 
national standards, and these in turn have been 
similarly compared with the prototype metro itself 
by means of travelling microscopes in an arrange¬ 
ment that is termed a hne comparator 

The frmges given by a Miohelson interferometer 
are invariably broad, however monochromatic the 
source may be ; m effect, we have two virtual 
sources, so that the bright and dark portions have 
equal width. 
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Hamy’ in 1897 discovered the important fact 
that multiple reflection made it possible to obtain 
considerably narrower fnnges with a corresponding 
morease in the resolving power He constructed 
an interferometer consisting of a thinly silvered 
plate mounted m front of, and parallel to, a fully 
silvered mirror When the fnnges are observed 
by transmission through two aemi-silverod sur¬ 
faces instead of by reflection, the arrangement 
constitutes the Fabry-Perot interferometer, which 
has found wide application in the study of the 
structure of spectral hues 

Benoit, Fabry and Perot* used the latter instru¬ 
ment as the basis of an entirely distinct method 
of standardising the metre m terms of wave¬ 
lengths. The order of mtorferenco of the circular 
fringe system of an 6talon with a plate separation 
of approximately fl 25 cm was first determined 
by moans of Benoit’s fractional part method, smoe 
the wave-lengths of a number of fines were already 
known with sufficient accuracy for this purpose. 
This order of interference is the number of waves 
oontamod m the double path of the 6talon 

The next step was to obtain the path difference 
(in wave-lengths) between a single reflection in a 
similar unit of twice its size, and a double reflection 
ui the basic unit the value of which is already 
known This was accomplished by arranging the 
units m line, so that a beam of white fight could 
be passed through both and the well-known 
Brewster fringes obtamed The exact difference 
was found by introducmg a previously calibrated 
wedge mto the beam. The process was repeated 
with successively larger units until the 100 cm 
standard had been reached. 

Instead of attempting to set the cross-wires of 
the microscope comparator on the silvered edges 
of the plates when comparing it with the working 
metre, the measurements were made to rulings on 
the edges of the plates close to the surface and 
similar m character to the marks on the metre 
By means of a subsidiary experiment, probably 
the most ingenious and beautiful example of fine 
experimental work m the whole field of metrology, 
the correction factor, which is the total distance 
from these marks to the effective reflecting planes, 
was determined with the, greatest possible pre¬ 
cision. 

The now classical work of Benoit and his 
collaborators, completed in 1907, was generally 
considered to be so accurate that a further deter¬ 
mination was felt to be unneoessaiy. The wave¬ 
length of the red radiation of cadmium then 
found has been accepted and still remains the 
speotroeoopio standard of length of the scientific 
trorld. 

As a step towards the eventual adoption of a 
wave-length as the fundamental unit of length. 


the International Committee of Weights and 
Measures' urged the various national laboratories 
to carry out similar investigations usmg their own 
national standards. 

The first results were those of Watanabe and 
Imaizumi**. Their apparatus, constructed by 
Hilger, was almost identical with that of Benoit, 
Fabry and Perot A difference of 0-002 A was 
initially observed between the values of the wave¬ 
length of the rod hno as detomnnod from the two 
Japanese standards No 10 and No 20 Agree¬ 
ment was obtained when these prototypes were 
later compared with the International sub- 
standanls at Sevres, and fresh values were found 
for their exact individual length 

The results of a dotermmation earned out at 
the Physikahscho Tochmsohe Rcichanstalt, Berhn, 
have boon given by Kosters”. The details of the 
method have not yet been given, but presumably, 
m view of the earlier mteroompansons of the 
cadmium and krypton wave-lengths described by 
Weber and Lampo'*, the method is based on 
Kosters’s application of the Twyman and Green” 
interferometer. This consists of a modification of 
the Micholson instrument, m which the straight 
localised fnnges are observed by using a point 
source at the focus of a lens, the eye replacing 
the eyepiece of the telescope 

Sears and Barrell”, of the Metrological Depart¬ 
ment of the National Physical Laboratory, have 
recently pubfished the prelimmary results of a 
systematic investigation of the problem extending 
over the last ten years A desonption of the 
actual apparatus has been previously given”. As 
will be seen in a later section in which the various 
results are analysed, the work is of the greatest 
importance, and not only the authors but also 
the Laboratory and its directorate deserve to be 
congratulated on the initiation and planning of 
such a comprehensive programme, the first stage 
of which has been completed 

The authors have approached the problem from 
an entirely different angle ; instead of setting 
themselves the problem of finding the number of 
waves contained in the metre, they have primarily 
detomuned the number contained in standard 
gauges of approximately one metre length. This 
they can find with an accuracy far exceedmg that 
possible in a direct metre determmation, so that 
the lengths of various other gauges (in terms of 
wave-lengths) can be ascertamed with a precision 
hitherto considered impossible. 

The first part of the method is basically that 
of Benoit, Fabry and Perot. The number of 
waves in a iV or a ^ metre 4talon is determmed 
and the unit is used for direct comparison with 
a I metre 4talon by means of Brewster’s fringes 
The step-up of four or three times instead of the 
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double step formerly used only mvolves a slight 
reduction m the clearness of the fringes The 
calibrated wedge is omitted and the exact multiple 
of optical paths is obtained by tilting the larger 
umt, a method due to Fabry and Bmason'* 

An X-section gauge, the ends of which are 
optically parallel, is mounted inside the third 
6talon, which has to be sbghtly longer than a 
metre in order to accommodate the metre gauge 
The Brewster fringes, given by three reflections m 
the intermediate standard and one in the larger 
unit, are observed in turn through each of the 
four channels or apertures formed by the X- 
section Thus the moan length A of the largest 
6talon in wave-length umts becomes known The 
ends of the X-gauge do not touch the half-silvered 
(•talon surfaces , the path difforenoes B and 0 
between the pohshed ends of the gauge and the 
silvered surfaces are determined by means of 
the circular Haray fringes using Benoit’s frac¬ 
tional part method The opttad length of the 
gauge 18 therefore wave-lengths, and its 

mechanical length is also known provided the 
phase change on reflection at the gauge surfaces 
18 determined by a subsidiary experiment This 
has been the primary purpose of the investi¬ 
gation 

In order to obtain the number of waves ui the 
metre, an auxihary gauge approximately half an 
mch shorter is employed, together with two further 
half-mch end gauges at the centres of which fine 
hues are engraved If a half-inch gauge is wrung 
in contact with the auxihary, a metre end standard 
18 obtamed which can be compared directly by 
mterferometrio methods with the X-section gauge 
When both blocks are wrung, one on each end of 
the auxihary, the composite gauge forms a metre 
Imo standard which can be compared with the 
national standard in a hue comparator. By taking 
observations with the blocks contacted in all 
possible ways, the efifeots of shght irrogulanties 


and differences m the blocks and their biseoting 
lines are ehminatixi 

In the determination of the yard, the same 
4taluii8 were used but the X- and the auxihary 
gauges were 36 and 35 5 in respectively, so that 
the differences B and C wore therefore much 
greater 

Referenoe should also bo made to the deter¬ 
mination of the yard hy Tutton” The method 
involved the actual counting of the number of 
fringes in a distance of in By an ingenious 
system of iiiiiltiphcation, the numboi of wave¬ 
lengths in the yard is determined by means of 
the Tutton wave-length comparator The basic 
unit 18, however, too short to yield suflSciently 
accurate results This can be soon from the fact 
that temperature and pressure corrections for the 
basio umt are negligible, while they are apphed 
to the greater lengths determmod in terms of this 
unit On the other hand, the accuracy is consider¬ 
ably greater than the one part in fifty thousand 
which a casual inspection of the method seems to 
imply 

For the sake of complet/oness, it might be 
recorded here that the writer'* has proposed an 
entirely different method whereby the length of 
a metre gauge in the wave-lengths may be directly 
obtamed from two observations A suitable 
reflection echelon is to bo used and any errors due 
to optical multiphcation are ehnunated 
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Obit 

Prof M. I. Pufin 

D Y the death of Michael Idvorsky Pupm m New 
^ York on March 12 at the ago of seventy-six 
years, we lose a mathematical physicist who has 
played an important peut m engmoormg progress 
since the end of last century. The son of SerbiEui 
peasants, he emigrated at the of sixteen years to 
New York, where he started to earn his livmg with 
only five cents m his pocket After many struggles, 
during which he supported himself by manual labour, 
lie gained free tuition at the entrance oxammation to 
Columbia Umversity in 1879 and distinguished him¬ 
self by winning many prizes both for his studios 
and at athletics. After graduating, he became a 
naturalised citizen of the United States. 


uary 

Pupm was the first holder of the John Tirndall 
fellowship at Columbia He elected to complete lua 
training at Cambridge, England, bemg attracted b) 
the prospect of studymg under Clerk Maxwell and 
leanung about hia electromagnetic theory of light 
Marion Crawford, the novelist, gave him a letter of 
introduction to Oscar Browning of King’s, but ho was 
away on his summer vacation Ihipin also had a 
letter of mtroduotion to W D Nivon, a tutor of 
Tnmty College, who asked him what was his object 
m oommg to Cambridge. He replied that ho wanted 
to study under Clerk Maxwell, and was very sur¬ 
prised to learn that Maxwell had been dead for four 
years. 

Before settlmg down at Cambridge, Pupm went to 




462 


March 23, 1935 


NAT 

hj8 native village, Idvor, m Hungary, to see hia 
parents On the way he stayed at Lucerne and was 
lucky enough to climb to the top of Titlis without 
accident When ho returned to Cambridge he entered 
King’s College and studied mathematics under Routh 
The present wntor remembers seeing him there, and 
was imjirossed by his striking but im Knghsh appear¬ 
ance. Although ho enjoyed Routb’s lectures tre¬ 
mendously, Pujim had gone to Cambridge to study 
physics, and ui lus interostmg autobiography entitled 
“From Immigrant to Inventor”, piiblisheil m 1923, 
he says that he thought Prof J J Thomson was 
too young to teach liim much, and he was suspicious 
of Lord Rayleigh bei aviso of his title Later on. ho 
had the greatest admuation tor them both 

After a two months holiday at Corrio m the Isle 
of Arran, wliero ho read Faraday’s “Experimental 
Reaearchos", Pupin went to the University of Berlui 
and studied luider Helmholtz and Kirchhoff, obtaining 
a Ph D degree On hia return to Now York he was 
appointed to a teaching post at Columbia University, 
was afterwards appointed adjunct professor of 
mechanics, and then professor of electro mechanics 
ut 1901 

In 189*1 Pupm discovered secondary X ray ravha- 
tion and mventod m the same year means for short 
exposure X ray pliotography, by interposing a 
fluorescent screen before the pliotographic plate He 
invented also improvements in multiplex telegraphy 
and m methods of tuning for electrical resonance 
His most important invention was in connexion with 
long-distance telephone communication. By means 
of inductance coils placed at jiro-determined mtervals 
of tho transmitting line, ho greatly extended its 
range. Iti almost every country in the world ‘Pupm 
coils’ are used, and tho enormously rapid develop 
ment of long-distance telephony during this century 
has been due mainly to tho use of these coils His 
first paper on the subject was published m the 
Journal of the Amencan Institution of Electrical 
Engineers of March 22, 1899 

Although an American citizen, Pupm will long bo 
remembered by thousands of his former countrymen 
m Serbia—now Yugoslavia He founded the Serbian 
House m New York, and fathered and cared for 
thousands of poor immigrants He gave princely 
contributions to tho Serbian Red Cross, to refugee 
funds and to many others, and his ample fortune, 
made mamly from his tole-commimication mvontions, 
was sorely dimmished At Columbia University he 
was much esteemed and hold m affection by tho 
students He was a member of the executive com¬ 
mittee of the National Research Council, a fellow 
of many scientific societies and an honorary doctor 
of Columbia and Johns Hopkms Universities. 

A R 


P»OF. H. A. Gluts 

Wb regret to record the death on February 13 
of Prof. H, A. Gilee, formerly professor of Chinese 
in the University of Cambridge. Herbert Allen Giles 
was bom on December 8, 184S, the son of Dr. John 
Allen Giles, well-known to many generations of 
students of the classics as a translator. He was 


URE 

educated at Charterhouse and in 1867 joined the 
oonsular service m Chma, bemg appomted to Tientsin 
after a probationary year at Pekmg He retired 
from the servioe m 1893, returning to England, and 
in 1897 was appointed professor of Chinese at Cam¬ 
bridge Ho held this ohair until 1932 when he retired, 
having done much to foster the study of the Chinese 
language m the University, and secured its recogni¬ 
tion m the ‘Little go' m place of Latin or Greek 
for natives of Asia. 

Giles hud the foundations of his scholarship in 
Chinese during his probationary year m Pekmg 
Within a few years of his appointment to Tientsin, 
lus knowledge of Chma had progressed so far as to 
enable him to write with authoiity on many sides of 
Chinese life and culture m tho C^sluil Empire He 
hod also begun work on his momimontal Chinese- 
English dictionary. This indeotl was to prove lus 
magnum opus It apjieareil in parts and m this form 
was completed in 1892 A new edition, revised and 
enlarged, appeared in 1912 It won him world wide 
recognition as tho tirst European authority on tlie 
Cliinese language, and iii 1911 was awarded the 
Prix St Julien of tho Fieneh Academv Its pro 
enunence in scholarship, liowover, should not be 
allowed to obscure the fact that Giles's knowledge 
of every side of Clunese life and culture was jirofound. 
Nowhere, perhaps, does this come out more clearly 
than in Giles’s hghter works, and his “Strange 
Stories from a Chmeee Studio” and “Quips from a 
Chinese Jest Book”, no less informative than they 
are amusmg, with their mstriictivo notes and 
comments, might well servo as an mtroduction 
to most aspects of the many-sided Chinese men¬ 
tality. 

From 1870 onward, Giles was busily engaged, m 
suoh leisure as his oonsular duties afforded, m study¬ 
ing and m writing on the life, art, religion, language 
and history of the Chinese people A long list of 
substantial and authoritative works stands to lus 
credit, of which the best known, next to lus dictionary, 
IB “A Chmoso Biographical Dictionary”. His achieve¬ 
ment was recognised by many honours, among which 
may be mentioned the Order of Chia Ho, oonferroil 
by the Chinese Government, the award of the 
tneimial gold medal of the Royal Asiatic Society ami 
honorary degrees from the Universities of Oxford and 
Aberdeen 

We regret to annoimco the following deaths . 

Prof J J R Maclood, F.R S., regius professor of 
physiology m the University of Aberdeen, formerly 
professor of physiology in the University of Toronto, 
on March 16, aged fifty eight years 

Prof B M Wilson, professor of mathematics in 
University College, Dundee, formerly lecturer m pure 
mathematics in the University of Liverpool, on 
March 18, aged thirty-eight years, 

Major-Gen. Sir Richard M. Ruck, of the Royal 
Engineers, known for his scientific work in submarine 
mining, chairman of Council of the Royal Aero¬ 
nautical Society flrom 1912 until 1919, on March 18, 
aged eighty-three years. 
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News and Views 


Centenary of the Geological Survey of Great Britain 
Thk Ooological Survey of Great Britain la the 
oldest national geological survey in the world, ha\ ing 
now boon in active cxistenco for a hiindrixl years It 
owes its inception to the pri\ato enterprise of the 
late Sir Henry Thomas De la Becho, who became its 
first director Geological inatorial was quickly 
acciimulatod and De la Boche was compelled to ask 
for museum accommodation This was provided in a 
house m (Vaig’a Court, Charmg Cross, where it was 
opened to the public m 1S41, as the Museum of 
Economic Geology In 1861, the Museum was 
transferred to Jermyii Street, where it has continued 
until recently For many years past, however, the 
space available has been inadequate, and it has been 
impossible to display to full advantage tho very 
extensive collections of rocks, fossils and minerals m 
the possession of the Survey and Museiun In 1912, 
the Bell Committee recommended the transfer of 
the Museum and Survey to a site in South Kensmgton 
next to the Natural History Museum, but no action 
was taken until the Museums Commission met in 
1027 Tho Government then agreed to the transfer, 
and the new building was completed by H M Office 
of Works m 1033 Occupation by the Geological 
Survey was, however, delaved by its utilisation as 
the meeting place of the World Economic Conference, 
1033 

Opening of the New Museum of Practical Geology 
It is now announced that the new Museum of 
Practical Geology will bo formally opened next 
•Tuly. Advantage has been taken of this to arrange 
a jomt celebration of the centenary of the Geological 
Survey and the opening of the new Museum In the 
new Museum at South Kensington ample accommo¬ 
dation has been provided to display tho exhibits m a 
buildmg specially designed to meet modem museum 
requirements. New matenal has been acquired from 
many sources and the extent and scope of the exhibits 
has been enlarged For the past three or four years, 
geologists of the Survey and Museum have been 
mamly engaged in rearranging and bnnging up to 
date the ooUeotions, their nnmial field work being 
subordinated to tho needs of the Museum At tho 
back of the Museum new offices have been pro 
vided for the Geological Survey, together with 
modem laboratories for tho prosecution of jietro- 
logioal and mineralogioal research Enlarged aooom- 
roodation has been provided for the Library and 
collection of maps which, as m the past, will be 
available for consultation by the public Tho Museum 
IS to be opened by the Duke of York on July 3. On 
July 4 there will be a mommg reception of delegatee 
to tho Centenary, followed by an address by tho 
Director of the Survey on the history and fimotions 
of tho Geological Survey of Great Bntam On the 
evening of July 4 there will bo an evening reception 
by H,M. Oovemraent. Excursions to several of the 
classic areas of British geology follow immediately 


after the meetings It is expected tKat a large and 
representative gathering of geologists from all parts 
of the world will bo piewnt for tho celebration 

Dr J Chadwick, FRS 

Dr Jamrs t'uvnwicK, loUow of t'luus College, 
Cambridge, and as-sistant director of research in the 
Cavendish Laboratory’, has been appointed to the 
Lyon Jones chair of physiis in the Universitv of 
Liveqiool as from October 1 next, m siiocessioii to 
Prof L H Wilbortorce, who retires at the end of tlio 
present session Dr f!hadwick is one of tho most 
distinguished of the vounger physicists m Great 
Britain His early work on x . p- and Y-radiation led 
to the experimental proof of Moseley’s deduction 
that the charge on the nucleus was equal to the 
atomic number Then, m association with Lord 
Butheiford, he carried out investigations on the 
anomalous scattering of k particles by light elements, 
which gave information on tho size and structure of 
tho nucleus of tho atom, while another lino of uoik 
demonstrated the artificial transmutation of certain 
light-or elements by a-particle bombardment Im¬ 
provements in the technique of counting such 
jiarticlos led to the discovery of definite nuclear 
» particle and proton levels The obscure effects 
observed by M and Mme Cune-Joliot when beryllium 
was bombarded with a-particlcs were mvostigated by 
Dr. Chadwick, and imintsliately ho recognisod that 
they could be explained by assuming tho ejection of 
a particle having mass but no charge This assump¬ 
tion he quickly provisl m a brilliant senos of experi¬ 
ments, and a new elementary particle, the neutron, 
which has proved of wide importance m investigations 
on atomic structure, was made available to tho 
jihysicist The value and originality of Dr Chad¬ 
wick’s work has been recognised by his election to a 
fellowship of the Royal Society, by tlie award of tho 
Hughes Modal of the Society in 1932 and other 

distmctions 

Racial History of Bntam 

A iRTTER to Thfi Times of March 13 puts forward 
on behalf of tho Royal Anthrejiologioal Institute 
proposals for a comprehensive survey of the racial 
history and physical constitution of the mhabitants 
of Bntam—a matter m which action is long overdue. 
It IS a remarkable fact, and one which was nut 
generally appreciated until necessity arose during the 
War, that so little should be known of the physical 
characters of the British population as a whole. The 
racial character of the Bntish peoples m prehistoric 
and early histone tunes, as preserved m skeletal 
remains m museums, has received attention from 
tune to time, but piecemeal , and more or less 
extended mveetigations of the present population 
have been carried out m parts of Sootlcmd, Wales, 
England and Ireland , but no organised attempt has 
been made to correlate this matenal or to extend it 
systematically 'The proposals now put forward 
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provide for both the examination of the skeletal 
material preservetl m museums and anatomiral col 
lootidns and the meosuromi'nt by trained observers 
of groups of fho existmg population all over the 
country Arrangements will also bo miuto for the 
reduction and digestion of the material when col¬ 
lected, and for its publication 

Thk projected sur\oy is an object which is 
deserving of strong public sujiport Not only 
will the results lie of the groatost scientific im¬ 
portance, as they will fill a gap in our knowliMlge 
of the composition of the Hritiah people wliic-h 
iH much to be deplored, but they will also afford 
data of great signiticance, and from some points 
of view essential, m the consideration of a number 
of social and nicxlical problems The stirvej will 
involve expenditure on instruments, travellmg for 
jiurposos of obsen ation and jmblication, towards 
which contributions are invited from the public in 
an appeal supiiorted by, among other signatories. 
Lord Onslow, Isjrd Raglan, Lord Meston, Sir Richard 
Clrcgory, Sir Hon^^ Wi'llcoine and the Rev Kdwin 
{Smith, president of the Royal Anthropological 
Institute Contributions should bo addressed to the 
Treasurer, Royal Anthropological Institute, 62 Upper 
Hodlord Place, London W C 1 

Expedition to New Guinea 

Plans for the c'xploration of the country m the' 
neighbourhcxid of the Sepik River m the iiiandaUxl 
territory of New Guinea, which have been m pre¬ 
paration for some tune, are now approaching com 
pletion , and Mr G M Dyott, the leader, will leave 
shortly with two other members of the expcxlition for 
Australia, where lie will be joined at Sydney by Mr 
H L WiUiams, the Austrahan anthropologist, who 
will complete tlie personnel of tho party For some 
time past, the exploration of tho Sepik River country 
has boon an object of ambition of antliropologists and 
geographers alike Tho greater part of it is entirely 
unknown Last year, Mr E. W P CTiinnery, m the 
course of an othoial tour of duty as Government 
anthropologist, jieiietrated to the eastern boundary 
of the unknown territory He reached tho summit 
of Mount Hagen, and m his reports records how from 
a lofty plateau there he was able to look out over 
this country 

Mb. Chinnehy came mto touch with hitherto un- 
desenbed jieoples having many remiykablo features 
m their culture, who were still living m the stone 
age (see Natube, 134, 328 ; 1934). In the aoooimt 
of his expenenoe which he has since published, he 
describes signs of occupation m the unvisited table¬ 
land below, which pomt to a system of cultivation 
differmg from anything previously recorded m New 
Guinea. Mr. Dyott’s expedition, in addition to 
makmg a plane-table survey of the country traversed, 
will devote qieoisd attention to the culture of the 
peoples in the Sepik area It is also hoped to obtam 
conclusive evidence of the existence of the so-called 
‘devil-pig’, a cloven-footed gramimvorous animal, of 
which Mr. Monokton. formerly a resident magistrate 


m Now Gumea, claimeil to have ob8er\ ed the tracks, 
but of which knowledge otherwise rests on the report 
of the Papuans They fear it greatly The expedition 
IS supported by the Australian Commonwealth 
Government and the Royal (Jeographioal .Society 
The ooUections wluch the expeihtion hopes to make 
will be divided between the Pitt Rivers Musouni. 
Oxffinl, and certain institutions in Australia 

Vertical Take-off with the Autogiro 

Sbnob db la Cierva, lecturmg before the Royal 
Aeronautical Society on March 15, mode the first 
pubhc announcement of the fact that he has pro¬ 
duced a type of his autogiro that has achiovod direct 
lift off tho ground without any forward run This 
was shown by the exhibition of emoma films in 
which the machine was seen to rise without displai'ing 
chocks placed in front of the wlieels Combined with 
its alieady provoil ability of alighting with a jirao- 
tically negligible run, this makes it possible to 
visualise aircraft of this type operating from aero- 
dmmes of much smaller area, and less c arefully kept 
surface, thiui hitherto Sea going operations, either 
from rough water or ship decks, are also facilitated 
by the absence of the need of horizontal run 

Tub combmation of vortical lift followed b,v 
horizontal flight at tho desired uistant is attained 
by altermg the pitch angle of tho horizontal rotatmg 
lifting surfaces of tho autogiro. Those arc sot at the 
angle of no lift while the rotor is sjieeded up by a 
torque applied from tho engme When tho speed of 
rotation is considerably greater than that neoessarj- 
for normal liorizontal flight, the rotating mechanism 
IS doolutohed, and simultaneously the angle of the 
surfaces is sot to that for high lift Tims a lift ui 
excess of the weight of the machmo is created, and 
it rises When this impulse is expended, tho machmo 
would normally begm to descend, but m tho mean¬ 
time the full engmo power has been changed back to 
the normal airscrew, and a thrust suflicient for 
horizontal flight is operating. This takes charge and 
the raochuie contmues m horizontal or normal 
olimbmg flight at the will of the pilot The machme 
appears to leap only three or four feet m the films 
shown. Se&OT Cierva suggests that while jumps of 
the order of 60-100 ft are theoretically possible 
without neodmg prohibitive accelerations, an initial 
height of about 20 ft is all that praotioal considera¬ 
tions demand. 

Television 

The recent pubhcation of the report of the Post¬ 
master-General’s Committee on Television has aroused 
oonsiderable mterest in this subject not only among 
those techmcally mterested In radio communication 
and broadcasting, but also among the general public, 
who now defimtely envisage the prospeot of bemg 
able to ‘look’ as well as ‘listen’ This mterest has 
naturally given rise to a demand for literature, both 
teohmoal and popular, on the subject. Durmg the 
past year or so, however, progress m the teohmque 
of television at both the transmittmg and reoeivmg 
end has been ap rapid that most of the books at 
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present available are useful onlj in explaininR the 
fiindamental principles of television or of illustrating 
the historical development of the subject, which dates 
back some sixty years With tlie objoi t of temporal ilv 
hlluig this gap III the literature, the i-iSiie of the 
Wtrdesa World of March 8 incorporated as a supple¬ 
ment a “Television O iiile”, comprising a .‘iO-pago 
booklet giving a smiplo exiilanation of the subject 
adequately illustrated by diagrams and photographs 
This guide assumes a knowledge of electrii ity and the 
principles of railio communication on the jiail of the 
reader, the pnm-iplos involved in television are 
clearly explaimxl, together with the use and hniila 
tiuns of mechanical scanning sjstems The manner 
in which the cathode ray oscillograph tube has hi en 
mtroduoed into the art is described, with the icsiilting 
accelerated progress towards higli definition telev I'-ion 
The moat recent develojiments of picture transmission 
technique are dealt with, including Zworykin’s icono¬ 
scope and Farnsworth’s image dis.s(>< hir a.s ulternativ e 
Bcamung systems, and the use of the intermediate 
cinematograph film for the broadcastuig of current 
events The trend of this siipplemont to the Winhaii 
World IS definitely to explain the principles of the 
subject to tho future owner of a television receivir, 
and as such, it may be said to form a useful aiijiendix 
to the report of tho Postmaster (ieiieral’s f’ommiftcc 

Safe Passing Speeds for Motor-Cars 

Kvkby driver of a inotor-cni who desius to jmss 
another car going in the same diicction has to 
consider the problem of whether it is jiossiblo or not 
Apart from the cpieation of win flier there is anotlur 
car oommg round tho bond of tho roiul m tho opposite 
direction, ho has to t onsidcr w Ik thcr there is siifhc icnt 
clear space ahead According to a Siienre Scivice 
message, Dr H C Dirkmson, of the S Run an 
of Standards, has completed tests to find out how 
much cloar space is nocossary Assuming a speed 
limit of 45 miles an hour and that cars travel mg 
60 miles an hour are tolerated, ho finds that a distance 
of 900 ft 18 required for safe cleaiance Tho tune 
required to pass on a level road depends only on 
their relative speed of five miles an hour, and is 
nearly six seconds If the vehicle ahead is moving 
at 20 miles an hour the distance required is 050 ft , 
200 ft. bemg required for tho actual passing and 
450 ft being the necossary allowance for a car 
approaching at 60 miles an hour I’ho Highway 
Research Board of the U.S National Rnsenre h Council 
points out that, considering the number of roads in 
the country where clear stretches of 900 ft are rare, 
there is often a serious risk when passing another 
car at lugh spt^ In mountainous ooumry, winding 
and luUy roads would come under this category 
Dr Dickmson’s figures apply to a car passing only 
one car ahead , when long lines of cars ‘pile up’ 
on the road, greater distances are required for safe 
passmg. 

Library of the University of the Witwatersrand 

The University of the Witwatersrand was the scone 
of a disastrous firo three years ago, when the greater 
part of its library, including the Giibbms and the 


Hoemlc anthropiilogKal collections, was dostroyetl. 
Appeals for lielji lo<l to a very substantial moasuio 
of replacement, graUTiilly acknowlodgod by tho 
University in a letter to the Appeal Committi'e m 
Lonilon, which has now issued its hnal report In 
this, the ehairman. Sir Frank Heath, observes that, 
while it IS impossible to mention indivulually all 
the contriliutoi's, including learned, twhnioal and 
scientific societies in Fngliuid and Amoriea, univ'orsi- 
ties anif eollogcs fbroiiglioiit the Hritisli Isles and 
Caniula, industrial firms, mdustiial research associa¬ 
tions, Kntisli (Jovernment depart men ts and thr leading 
niiHsioiiarv societies liaving stations in South Africa, 
very sjicciiil thanks are duo to tlie British Association, 
tho Lonilon Sihool of Kconoinics and Impicrml 
Chcmiial Industries, Ltd New ('ollege, Oxford, and 
till' Imperial C'ollogo of Scieni c and Technology 
hcl|>cil to defray expenses of collection, packing, 
transportation and insurance The I'men Castle 
Steamship Co undert,ook tho triuisjioit of books at 
a discount of 5<l per cent on tho oidniary freight 
tliarges, .ind the High Commissioner for tho Union 
of South Afiiia lent an office n nt fri'o The T’ni- 
versitics Biiicaii of the British ICinpiio placed its 
council mom at the disjiosal of the Committi'e for 
its meetings Besides books and manusciijit-s, a large 
quantity of jiii lures, coins, etc., was collecteil which 
will form the niicieiis of a JohannoNburg miimoipal 
museum Some 32,(100 volumes m all worn dispatclieii 

A Giani Tortoise 

\ riNF sjK'i'imon of Poitor’s block tortoise (Teatttdo 
nu/nl<i) has just bisin luldisl to tho Tortoise House of 
the (iaidoiis of the Zoological Society of London 
This IS one of several species attaming a relatively 
gigantic si/e, wliicli, a hundred and fifty years ago, 
swariiieil in the Galapagos Islands, the Moscarone 
Islamis, the Aldabias and tho Soichelles Then they 
attiaeted the attention of manners, who forthwith 
1)1 gan to isit these islands and carry awii-y thoir 
victims h\ the boat looil Fxploitation of this kind, 
whetlii'i' of tortoises or whales, inevitably onds ni 
extoniiination On onlv a viry few' of these islands 
are any survivors to he found to day But it tor- 
tnnatelv liajipeneil that many species were taken to 
other islands where they bred This was the case 
with the sjiecies which has just come to the Zoo 
For Cajit T’lirter, on his voyage from the (talapagos, 
in 1813, ihstribiiteil several you ig tortoises from his 
stock among tlio chiefs of the Fiji Islands Many ot 
these oscapod, and bred there The great size of these 
animals is shown by tho fact that the shell of the 
various spei les ranged from three to six and a 
half feet along tho ourve Until its death, a few 
years ago, tho largest liv mg tortoise known woe owned 
by Lord Rothschild 'This was a sjiocimen of 
Tesludo datvtim, of the South Island of Aldabra. 
taken, with six others, in 1896 The length of tho 
shell was 66 m , or OTJ m over the curve The 
total weight was 660 lb. But even tins was a mere 
pigmy compared with the extmet fossil tortoise (Colotf- 
aochelya atlaa) from the Lower Pliocene of the Siwahk 
Hills, India, which had a shell eiglit feet in length 
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Leukon Synthetic Resin 

A NEW synthetic resin known as ‘Leukon’ was 
exlnbited in granular thonno-plastic moulding fonn 
at the British Industnes Fair by Imperial Chemical 
Industnes, Ltd The main physical properties of the 
material are stated to be as follows. density 1 2 
at 20° C , impact strength 4 kgm cm (Charjiy units), 
tensile strength up to 10,000 lb per sq m , cross 
breaking strength 80/85 lb cantilever, Yoiuig’s 
modulus 227 tons per sq m The material flows 
before breakdown under high pressure As regards 
the cliemical properties of tho material, it is said 
to be insoluble in water, alcohol and aiiiieous inoilia, 
to be unaffectisl by acids or alkalies up to concentra¬ 
tions of 40 l>cr lent in the lurse of siilphiiiic acid and 
caustic soda at atmospheiic teinjieratiire, and to bo 
unaffected by man>' high boiling organic esters It 
IS soluble in certain of its forms m a number of 
organic solvents, including acetone, chlorinated 
h) drocarboiiH and licnreno Tho material machines 
easily, can be dic-stumpixl at 120” 140°, lias eery 
good msulatuig ]>iupeilies and low thermal con- 
diictivitj A property which is einphasi8c*d is the 
capacity of the matciial for colour, in tiaiisparent, 
translucent or opaque forms 

The Prehistoric Society of East Anglia 

At tho recent annual mootmg of the Prehistoric 
Society of East Anglia, hold at tho Norwich Castle 
Museum, it was rnaolvoil that in future the title of 
the Society slmll bo “The Prehistoric Society” Dr 
J tf D Clark, in projiosing tho cliange, directed 
attention to the fact that tho Society is no longer 
predommantly East Anghan either in membership or 
scope of work, and emphasised the point that tho 
rtioognition of tho Prohistono Society as the only 
Bocioty operating on a national basis oxclusivelj'm the 
sphere of prehistoric arch»ology will be a contri¬ 
bution towards the much-desired rationalisation of the 
subject m Great Britain Tho Prehistoric Society of 
East Anglia was founded ui 1908 by the late Dr 
Allen Sturge and the late W G. Clark of Norwich 
From very' small beginnings it has grown until the 
membership now approaches 400 and inoludes the 
leading prohistonans in this and many other 
countries Prof. L’Abb^ Henri Breinl, the retiruig 
president, is succeeded by Prof. V Gordon Childe, 
with Mr M. C. Burkitt as vice-president. Dr J. G D. 
Clark as eilitor and Mr G Maynard, curator of tho 
Ipswich Museum, as honorary secretary 

The Philosophy of Sir James Jeans 

In the December number of Adult Educatwn, 
Prof. L Susan Stebbing subjects Sir James Jeans’s 
recent presidential address to the British Association 
to searching criticism. She complains that he has 
rated the mtelligence of his hearers and readers too 
low by presentmg them with contradictory state¬ 
ments oonoeming Nature, space wd time, and 
knowledge. Some of the questions raised were 
referred to in our leadmg article on the address 
which was published m Natubk of September 8 
last, but Prof. Stebbmg nudees no attempt to 


penetrate to the \ ital ideas which were expressed, 
however imperfectly, by Sir James Jeans; she 
contents herself with pointmg out the imperfections 
As destructive cnticism, the paper is of value, 
though, in the absence of counter-balancmg con¬ 
structive thought. It achieves less than its full 
potentialities Prof Stebbmg fortunately does not 
make the common error of supposing that a single 
statement, by however distinguished a physicist, 
represents the unanimous view of ‘physics’ “The 
point to be maintainixl here,” she says, “is that 
these cloudy speinilations CEUinot properly' be re- 
gardesl as ‘jihiiosophical implications’ of the new 
‘physios’ ” This goes far to justify what might other¬ 
wise be oonstnied as a philosopher's attack on the 
philosophical tenilericies of modem physics. 

Biology, a new Journal 

With the object of helping toiK'hers of biology' in 
different types of schools at home and abroafl, the 
British Social Hygiene Council lias laiini hod a new 
journal, Biology It is hojved that the maganne will 
“servo as a medium for the interchange of ideas and 
inlormation on praetiial and pioneer ventures in 
fiiology teaching” Tho scope of Biology is suggested 
by the articles in tho hrst munbor They include one 
lulvucatuig imcroscojNj work, dissection and physio 
logy of growth and development in elementary biology 
teaching , another describing tho inetliods in use in 
African dojiondeiictes More general articles deal with 
plant communities and the school, the value of tho 
micro-projector , biologii-al activities out of school , 
and biology and general science in the P'lrst School 
Examination. Tho hesitation and delay in the intro 
duction of biological toachmg m schools throughout 
Groat Britain is due largely to the mdefmiteness of 
tho subject’s boundaries, and the lack of well 
organised graded courses of fairly defmite content 
If Biology can load to tho development of such courses 
by pooling information, it will be perfoi-ming great 
sorv'ico to tho soionce of life 

Research on Causes of Blindness 

Mb WinuAM H Ross, chauman of tho Distillers’ 
Company, Ltd , who is himself totally blmd, has 
recently given £40,000 to establish in Edinburgh an 
orgeuiisation “with the object of mvestigatmg the 
origin and causes of blindness, and utihsmg the 
results of suoh mvestigation towards its prevention 
and cure” The mcome from the money will bo 
ajiplted partly to research work on blmdiness, and 
partly to practical measures for its prevention and 
for tho preservation of sight The chairman of the 
trustees is Dr Arthur H. H Sinclair, president of 
the Royal College of Surgeons of Edmbiirgh 

New Australian Research Laboratories 

Two new research laboratories are to be built for 
the Commonwealth Council for Scientific and Indus¬ 
trial Research, using money voted for relief of 
unemployraent One, at a cost of £6,000, will replace 
an existing small building at the Council’s vitioultural 
research station near Mildura on the River Murray, 
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whore investigations into problems of the dried gra{m 
fruits mdustry have been m progress for many \eare. 
The other will house the Forest Products Division, 
which hitherto has earned on in temporary quarters 
m Melbourne The now laboratory, to coat £25,000. 
will be m the midst of the city’s timber yards, and 
this' should mean decided increase in the practical 
effectiveness of the Division’s work 

Geographical Association 

The Sprmg C’onferonoc of the Geographical Associa¬ 
tion will bo held at University College, Nottingham, 
on April 25-29 The meetmg will include, in addition 
to several lectures and disoussions, a long excursion 
to Southwell and OUerton and visits to the tobacco 
factory of Messrs J Player and Sons, the hosiery 
factory of Messrs J B Lewis and Sons, and Messrs 
Boots new chemical factory Members will be 
accommodated as far as possible m the Utigh Stewart 
Hall of Residence Applications for accoiniiiodntion 
and attendance at excursions should be made, before 
April 6, to Mr N V Scarfo, Universitj I'ollege, 
University Park, Nottingham 

Astronomical Exhibition in Pans 

At the next Geneial Assemblj of tin Jnternatioiml 
Astrononucal Union, to bo hoki at Pans on July 
10-17, the French National Comiiuttee of A-itroiiomy 
IS arranging an exhibition of ivstniiioinii al doi iimonts 
and apparatus, to exhibit the principles and the 
details of application of the methods of obseuntion 
employed Tlie examinatinn of ac tiial iiiHtriiments 
shows lictter than any description how they aie 
applied, while origmal negatives or positives on glass 
will enable the quality of the results obtained to be 
judged Tlie exhibition will enable astronomers to 
examine the documents servmg lus the foundation 
of the astronomical discov ones of the jireseiit century 
It IS particularly hoped that auxiliary apparatus and 
accessory contrivances of all kinds will be ovhibited 
by observatories and instrument makers such 
instruments arc miorometei-s, chronographs, photo 
meters, spectrographs, driving motors, observing 
sheds and seats, abacuses, numerical tables and cal¬ 
culating machmes Inquiries can bo addressed to 
M le Comte do la Baume Pluvinol or to Prof (' 
Fabry at the Pans Observatory 

Sixth International Congress for Scientific Management 

Thb Sixth International Congress for Scientific 
Management, the first congress of its kmd to be held 
in Great Britain, will take place on July 16 20 and 
will be opened by ite patron, tlie Prince of Wales It 
will discuss commercial, agricultural and domestic 
problems and how far the adoption of the most 
scientific pnnoiplesof management hasfacihtated tin ir 
solution. Some three hundred chairmen, managing 
directors and professional and scientific men have so 
far enrolled, and the standard of the papers received 
from all parts of Hie world is moat enoouragmg The 
organisation of the Congress is m the hands of a 
Council convened by the Federation of British 
Industries, Subjects to be discussed include : manu- 
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faoturmg, distribution, development, agricultural, 
educational and trammg, and domestic There is 
every indication that a really important gathenng 
will take place HM Government is to invite 
members to a reception, und the Lord Major and 
Corpoiation will receiv'c them in the Guildhall A 
senes of visits to fm tones and institutions will take 
place m the week following the Congress Invitations 
to the Congress containing membership fonns and 
full details may be obtained from tlie Secretary, 21 
Tothill Street, London. S W 1 
Catalogue of Microscopes and Accessories 

We have recoiveil from Messrs W Watson and 
Sons, Ltd , the now edition of their catalogue 
of microscopes and accessoiios (Parts 1 and 2) 
Tho pages dovoted to principles of construction 
on the optical bench system, now apjihed to 
all Messrs Watson’s microscopes, are of pai 
ticiilor uitorost, and other constructional details 
m those pages aro also noteworthy as evidence 
ot the care de\ot<<d to the attainment of rigidity 
and accuracy Attention niaj also bo directed 
to tho description of tho dark groimd condenser 
which can bo miulo with working distances iqi to 
4 mm and to the low power binooiilar dissectmg 
iiiK losiufio, stioiig 111 hiiild and with two pans ot 
objectives mounted on a double nosepiiM-e so anangisl 
that the jiiiii not in iiso is turned into a protootod 
position A lonsideiublo rango of lamps fui vaiious 
micioHiopiu jutiposcs mcludos tho Groonough lamp, 
whuli rests on tlio table bonoath tho mii roscopc 
stage III plot n of tho mirror and giv es an evenlj 
illuminated liold, (iiovisiun being made foi centring 
the lilamciit 
Announcemenis 

Sir John Ambrose h'ljiiMmc} has been awarded 
tho Kelvin Medal for lO-IS of the Institution of Civil 
Kngineors in recognition of his services to electrical 
S'leiiie and particularly of his mvontion of the 
thermionic valve The Kelvin Gold Medal is awurdfxl 
triuimiullj’ as a mark ot distmotion in eiiguieenng 
woik or investigation ot tho kinds with which Lord 
Kelv m WHS especially identified 

At the mooting of the Australian National Research 
Council at Melbourne in January, tho hrst award of 
the Lyle Medal was inoiie, tho recipient bemg Prof 
J. R Wilton, Elder jirofossor of mathematics in the 
University of Adelaide, for hit work in mathomatics 
This modal w to ho awarded, at intervals of two 
jrears, to workers in Australia for such researches m 
mathematics or physics os mav' appear to the Council 
most desorvmg of such honour, the period covereil 
by those researches bemg the five years preceding 
oacli awanl 

The services of Prof R. H. Dastur, professor ot 
botany at the Royal Listituto of Science, Bombay, 
have been secured on loan from the Bombaj Govern 
ment by the Government of the Punjab for the 
mvestigation of tho cotton crop His address for 
some years, therefore, will be the Cotton Research 
Laboratory, Lyallpur, Punjab 
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Thb Congress of the fierman Rhntgen Society will 
be held m Berlin on April 28-30 under the presidency 
of Prof W. Baensch, from whom further mformation 
can be obtained at his address, Linbigstraase 20a, 
Ijeipzig 

A uiscnssioN on the “Origin and Relationships 
of the British Flora”, to be opened by Prof A C 
Seward, has boep arranged by the Royal Society for 
the morning and afternoon of March 28. Other 
speakers will include Mrs K M Reid, Prof P (i H 
Boswell, Miss M K J Chandler, Dr H Godwin, Dr 
A J Wilmot, Prof K J Salisbury, Dr G Einar du 
Riet/., Mr H. Dnvey, Prof O T Jones, Dr R L 
Prooger, Dr K Sandford, Dr G C Simpson, Mr J 
B Sunpson, Dr W B Wright 

At the annual general meeting of the Microchemical 
Club held on March Ifi at the London School of 
Hygiene and Trojmal Mtslicuie the following oUicors 
were elected for 1933-38 Hon Treasurer and 
Librarian, Dr L H N Cooper, Marmo Biological 
Laborstorj', Plymouth , Hon Secretary, Dr S J 
Folley, National Institute for Research m Dairying, 
Shmfield, Roailing Vawmpios on the committee 
were (died by the election of Miss I H Hadfield and 
Dr. J R P O’Brien 

The International Association tor the Prevention 
of Blindness will hold a meeting at the Royal Society 
of Modicme, 1 Wimpole Street, W 1, on April 5, 
dunng the Congress of the Oplithalmological 
Society of the United Kmgdom The agenda are 
as follows (1) address by Prof de Laporsonno, 
president ol the Association , (2) proposed mtor 
national olassifloation of the oauaos of blindness, by 
Prof van Duyse, of Ghent , (3) hereditary diseases 
of the eyes endmg in blmdnoss and their social 
consoquoncea, by Prof Francoschotti, of Genova 

A SYMPOSIIJM on the “Welding of Iron and Steel” 
will be held at the Institution of Civil Enginoei-s, 
Great George Street, M'ostmuistor, .SWl, on May 
2-3, under the auspices of the Iron and Stool Institute, 
in co-operation with the principal cnginoermg and 
metalhirgicnl societies of (iroat Britnm Tho sym¬ 
posium will bo divided mto four groups, namely 
(1) present-day practice anil problems of weldmg in 
tho engmoonng industries , (2) weldmg practice and 
technique, mcliiduig weldmg apparatus, (3) tho 

metallurgy of welding , (4) specification, inspection, 
tostmg and safety aspects of welding Further 
information can bo obtauied fromt tho Secretary, 
Iron and Steel Jnstitute, 28 A’ictoria Street, Ixindon, 
S W 1 

An animal welfare sociotj has just been formed m 
the Otani University, Kyoto, Japan, to be alHliated 
to the University of Ixindon Animal Welfare Society 
Prof Beatrice Susuki, professor of agricultural and 
forest chemistry, is loader and secretary Com¬ 
munications addressed to the now society will be 
received and forwardetl by the University of London 
Animal Welfare Society, 68 Tornngton Square, 
London, W C.l 


The Institute of Public Health of the University 
of Budapest, the sixtieth anniversary of which is to 
be celebrated this year, is tho first mstitute of the 
kind to have been founded In 1882, public health 
became a compulsory subject m the Budapest 
faculty of modicme and m 1893 m the faculty of 
pharmacy The first directoi of tho mstitute, Josef 
Foflor, who was also the founder of tho Hungarian 
Society of Public Health, was ii savant of world-wide 
reputation, and an excellent organiser, thanks to whose 
efforts tho medical siiperv ision of seliools became 
generalised throughout western and southern Kurope 

We havo rocoiveil from tho Association of Biitish 
Chemicivl Manufacturers, 166 Piccothlly, London, 
W I, a copy of “British (.‘hcrnicnls, 1936” (Pp 459, 
bound in cloth) This is prmtoil iii English, French, 
German, Italian, Portuguese and Spanish, and gives 
tho names of British manufacturers ot classiflod 
products, a list of projirietarv and trade names of 
materials, with thoir maiiufattuiers, anil indexes in 
tiie various languages Tlie volume is jiubhsheii 
gratis, but is obtainable only on direct application 
to the Association by genuine purchasers of choniicals 

Afpi.K'ATIons are uivited for the following nppomt- 
meQts, on or before the ilates mentioned —A 
temporary engmooring assistant for the Directorate 
of W'oiks m tho War Officer Tlio Under Secretary of 
State (G 6). The War Office, London, S W 1 (March 
28) A chemist for rubber leseimh (Malaya and 
Uoylori)- Tho Secretary, London Advisory Com 
mitteo for Rubber Rescan h (Malaya and Ceylon). 
Imperial Institute, London. S W 7 (Marcli 28) A 
principal of tho East Ham Ti i hm< nl College- The 
.Seerotary for Education. Kduintion Offive, Town 
Hall. East Ham, E 6 (March 30) Two junior assistant 
bactc'nologists m the City Bacteriologist’s Deport¬ 
ment, Liv erjiool—Town Cleik Municipal Offices, 
Dale Street, Liverjiooi, 2 (4pril 2) An assistant 
agricultural officer to tho Kent County Council—Tho 
Chief Agricuhural Ofliecr, Brunswick House, Buck- 
land Hill, Maidstone (April 4) A prmcipal of tho 
Northern Counties’ 'I'laining College of Cookery and 
Domestic Sclento, Newcastle-upon-Tyne- The Secre¬ 
tary, 4 Royal Arcade, Newcastle upon-Tyno (April 8) 
An assistant keeper (second class) on tho Higher 
Technical Staff of the library of tho Science Museum 
- The Director, Science Museum, South Kensington, 
S W 7 (April 13) A research worker m cancer—■The 
Resoamh Director, Nort.h of England Cancer Cam¬ 
paign, 14 Ellison Place, Newcastle-upon-Tyno (April 
14) A deinonstrat'Or in organic chemistry at Bodfonl 
Collogo for Women, Regent’s Park, N W 1 —The 
Secretary (April 27) A chemist for the Mam Dramage 
Department of the Ministry of Public Works, Egypt 
—TTio Chief Inspecting Engineer, Egyptian Govern¬ 
ment, 41 Tothill Street, London, S.W.l. A prmcipal 
of University College, Nottingham—Alderman E 
Huntsman, 1 Bridlesmith Gate, Nottingham 

Erratum. In tlie list of members of oouncil of 
the National Institute of Sciences of India, printed 
in Nature of March 16 (p 442), for “Dr. Baini 
Prasad” read “Dr Bami PrashewJ” 
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Radioactivity of some Rarer Elements produced 
by Neutron Bombardment 
Experiments on tlm Emnu offutt with soino ran-i 
elements have mven tlie results siinunaiisod holow 
The neutrons w’ero obtuinod Irom soiiiues ol luilon, 
HI quantities up to 100 iiulhoiiiies, seiiled in smuU 
glass tubes with powdensl beiAlhiiin, mid the iiidio- 
actnity produced was ineosurcd with a (Iiiger- 
Midler uoimter whicli had boon laiefiillj luliboited 
with weighed amounts of (.uuniuni oxide To utilise 
the enlionced activ ity produced bv surrounding souii e 
and specimen with liAdrogcn compounds' most of 
the irradiatiotLS wore cauied out in a (a\it\ in the 
middle of a largo block of paiathn wax The mam 
results obtained are collected m tlio loUowing table 


Silver 

Iodine 

T^bSim™ 

\tt«rbliini (t buteclum) 


Hnlf lire 



lUIntbe hihnsitv 


uontainod liiteciiiin, so that the in tivitv observed 
max bo duo to this oh moiit It is hojHsl shoitlj to 
seltlo this pouit bj cxaniuiuig sjici imons of those 
oleiiieiils whuh have been aopaiatod by oloi trolytic 
loduction 

A spot iiiion of pure scandia fioin Messrs Adam 
Hilger, Ltd , which had boon tested spin 11os( opicallj 
anil was at least 99 per cent pure, gave no detectable 
uitnitj when irradialisl for 15 liuurs with 100 
milliciiries Another s()e< imeu kuidly lent by Prof 
t; T Moigan also gave no mtivity The activity 
with a peiiod of Iti hours reiiortod by tlevesy* iniist 
piesumably have been obtained witli much stronger 
sources ot neutrons 

I am mill h indelitoci to Piof P M S Bliwkott 
for his oncoiiragemeiit and advue whilst this work 
was m piogress y Suodfn 

(iieinistrv I)i partiiii lit. 

Hirkhei k College, 

EoikIoii. !•] C 4 
MilH-h 9 


• Quoted from rufernicc 2 

The relative intensities give a loiigh conipaiison 
of tho activities produced per gram atom when 
irradiated in the wax block m a fixed position lor a 
time long ioinparwl with the lialf life Moasiiiements 
on silver (2 33 mm activity’) and iodine were also 
made to servo as standards 

Europium, terbium and giuiohnnim vveie kiiullv 
supphed as very pure oxides by’ ]>r J K Marsh 
Europium shows a romarkably high activiU < om- 
pared with that of silvei Since the 20 sec peuod 
of silver gives an intensity about foni tunes that of 
tho longer period, europium gives about four times 
the total activity of both perioils of sihei 'I’ho 
‘water effect’ for europium was roughly’ doferinmod 
and tho activity was found to ho iiicroasod forty 
tunes by irradiating the specimon in the wax bloi k 
The P-ray spootruin is now under mvestigation m the 
Physics Department of this College , tho maximum 
energy is approximately 2 0 X 10* o v In addition, 
Y-rays have been dotooted which are little absorbed 
by 4 mm of lead 

A specimon of pure white godohiiniin oxide 
(OdjOj) which had lioon freed from europium and 
terbium* gave no detectable activity with the soiin cs 
used The activity with a half life of 8 hours reported 
by Fermi and his co-workers* mav jxissibly bo due 
to the presence of a small amount of europiuni, 
which IS not casdy separated except I>y the method 
of electrolytic reduction Tho terbia used m these 
experiments had been carefully punhed for atomic 
weight detemunations* 

Specimens of erbia and ytterbia ongmally supplied 
by Merck were kindly lent by Prof J F Spencer 
In addition to the strong activity with a half life 
of 2-9 hours, erbia gave a much weaker activ’ity with 
a period of c. 30 hours As, however, tho specunen 
us^ may contain other rare earths, this jjenod 
cannot definitely be ascribed to erbium The ytterbia 
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Curare 


In 1931 Uartiidge and West* noteil a rigidity- 
removing ( lissixo’) action of i iirare m experimental 
paratlixroid lotanx m dogs Tho application of the 
diiig to diseases involving muscular rigidity m man 
was undertaken by Wist in a wide senes of cases*. 
As it was obsorv d quite early in tho uivestigations 
tliat tho ‘hssive’ action was apparently only present 
Hi 1‘ertttin samples of i iiraro and might he duo to 
some ciii.stituent other than the ‘enrarmes’ to which 
tho classical action of < oiare is due, a broad chemical 
surx oy of the inu< h neglei ti'd field of the curares was 
uiidc’itakeii by the writer in close uo operation on 
the pharmacological side with Dr Raiix’ard West 
Through the valuable co operation of tho Curator 
of Forests, British Guiana we have boon able to 
examine a number of ,'itrychnoa species, kindly 
identified botamcttllv by tho Kow authorities, for 
phannacelogically uotivo alkaloids The spocios 
oxaminetl, tlieir numbers in the Forest Department 
Records*, and their approximate roliit iv e total 
alkaloidfvl contents are shown in the following table. 



Rec. No 
2281 

2278 , 2288 

2260, 2’27», 2288 ; 2308 


Alkaloid 



Of those Slrychnoa species one only’, St tonfem, 
oontains an amorplious quaternary alkaloid, to the 
extent of 0’2 per cent, mdistingiiishabln chemicallx 
and pharmacologically from the paralysing principle 
curartne isolated from calabash nr gourd curare from 
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various native soiiioeH Curaiirie from either sunrre 
IS readily isolated after suitable prelimmaiy treatment, 
by preoipitatioii with niereunc chloride, further 
punhcation being effeotcid through the sparmgly 
soluble amorphous iodide This is the first occasion 
on wliieh curarine has been isolated from St torifera 
bark of certain identity, and it confirms Robert 
.Scliomburgk’s discovery of St toiifeni as the source 
ot the main active ingrodiont of the curare of the 
Macusi Indians Oiicttnrdn (urrHua is a leputed 
iiigKKlient of native curare, but although rich m 
alkaloids, it does not contain a ]iaralvHing prim iple 
Thiough the kindness of the 
Depaitrnent of Ceramics of the 
British Museum and ot Mi T K 
W’allis, curator of the ^Museum 
Department of the Phannai I'utical 
Society, we have been able 
examine native pi epnrations of 
liiboi iirare, put up m haniboo tubes 
and ipiito distinct Ironi calabash 
curare ns was emphasised by 
Boehm The other soluble crvstal 
lino alkaloid I ciirine isolated by 
Boehm from tubocuraro has already 
biven shown bj Spilth, Lcithe and 
biwlock to be the optical onantio 
mor})h of il licbccrmc (« (“hondo- 
(londiine), an alkaloid found 
Htulic Pfireitae hrnmt (Chondo 
dendron spp ) by ScholU The 
ai company mg ([uaternary alkaloid 
tubociirarme obtained in an amor¬ 
phous state hy Boehm‘ has now 
been crystallised for the first time and has a 
paralysmg activity on the frog only slightly less 
than that of ciirarme from St. Icxi/era Tubo 
curarine is dextro-rotatory and has the empirical 
formula ('i,H,,0,NCl, which if doubled would make 
the salt isomonc with bebeerine mothochlorido. The 
double structure is supported by the results of 
o methylation Although d-tiibocurarine chloride end 
d bebeerine methochlorido are closely similar in 
general properties, they are not identical j and d- 
bebeerine methochlorido has a jiaralysmg activity on 
the frog considerably less than that of d tiiboourarine 
chloride 

The nature of the isomerism between d tubo- 
curarme methochlorido and cf-bobeerine metho- 
ohlonde is under investigation, their o-methj I 
derivatives ore different, but it is suggested that both 
will bo ropresentcxl eventually as being built up from 
two norcoolaurine units* Harold Kinu 

National Institute for Medical Research, 

Hampstead 
March 4 , 

■ilrais, M, SIS, 1931 

’ Pror Rm Soe Mt4 , U, S» , 1032 iMtint, p 88 , 1038 
‘ A'«w BuOttin. 8 , 390 , 1633 

• AbhotM. Kgl. tiehi Oeg Wutetuek , 8S, 201 , 1898 

• H King Ann Rfp Cbtm Soe , 80, 242 , 1633 


Flame Temperatures 

Wk have expressed the v lew* that flame tempera¬ 
tures determined by the sodium line reversal method 
are in general far greater than the tnie flame tem¬ 
peratures (mean molecular translational energy), but 
considerable criticism has been received which 
suggests a firmly held opinion that the sodium 


method measures true flame temperatures—at least 
approxunately The followuig facts are put forward 
m support of our view 

The sodium method and the platmum resistance 
method (a 0 0006 in. platmum rhodium wire) yield 
very nearly (and almost exceptionally) the same 
temperatures during the combustion of carbon 
monoxide - air mixtures in the neighbourhood of the 
‘correct’ mixture But as the mixture strength is 
varied, the two methods yield temperatures which 
increasingly differ from one another until a 52 per cent 
mixture is reaihod, when the difference amounts to 


as much as 600'* C The sixlium temperatures as 
measured by Ellis and Morgan* (using a Smithell’s 
separator supplied with perfectly mixed imxtuies) 
remain roughly constant over this wide range of 
mixture strengths at rather more than 1,900° C (and 
ijuahtatively similar results wefe obtained in the 
sodium moosurements of Loomis and Perrot and 
Qrifiiths and Awbery). The platinum wire tempera¬ 
tures, on the other hand, drop through this range of 
mixture strengths by more than 400® 0 , and this 
IS much m accord with what would be expected from 
calculation 

These results may be confinnnd by an inspection 
of curves shown m Fig, 1 It will also be seen that 
for very over-rich carbon monoxide - air mixtures the 
sodium tempieratures of Ellis and Morgan are much 
in excess oven of the ideal tomporatures calculated 
upon the basis of complete combustion and no radia¬ 
tion loss (some 200° C in excess m the case of the 52 
per cent mixture) An examination of the large 
numbers of sodium measurements made by Jones, 
Lewis and Seaman* in various hydrocarbon - air 
flames sho-ws that they too are frequently much 
greater than the calculated temperatures—particu¬ 
larly m the case of very over-nch imxtures and 
sometimes m the case of weak mixtures 

In general, then, sodium flame temperatures should 
not taken at their face value as mdications of 
true flame temperatures Tlie error in doing so may 
amount to hundreds of degrees centigrade. Of course 
the sodium temperatures must have some signifloance, 
and a clue to this may possibly be found m the foot 
that most of the sodium measurements on record in 
scientific literature, when examined over a wide 
range, suggest a tendency towards independence both 
of the nature of the combustible gas and of the 
mixture strength ; in any event they do not 
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vary nearly so much as the caloulaUxt tcmpora- 
tures 

Our platinum temperatures for all gases so far 
exammed vary with the mixture strengths vorj iiiwch 
at the same rate as the calculatocl tompoiatiires, but 
they are many hundreds of degrees below them* It 
has been suggested that this is because the> ro<nuro 
a very large correction for radiation loss Wo lia\e 
given many reasons for the view that our ineasme 
ments (which we have always given nn< orroi tixl for 
radiation loss) do not require a collection of more 
than about 40" C even at the Ingliest toinporaturos, 
and indeed it they did they would be imu h above 
the sodium temperatures in the neighbouihoud of 
the ‘correct’ carbon monoxide an mixtuics (si-e 
Fig 1) 

Our measurements were made dining tlie pie 
pressure period in gaseous explosions, and wo took 
contmuous records tor a considerable time attei the 
dame front had passed over the platiniiin vino but 
there were no signs of incieasuig temperatiiic liidiuxl 
the temperature romainoil rernarkatily stciulv 

It was mainly for these reasons that wo felt justified 
m postulating that flame gases iiold a long lived latent 
energy, which m flames burning at atmosphciii 
pressure seems never to bo loss than about ll jier 
cent of the heat of combustion, ami in the tuso of 
carbon monoxide flames is of the order of 20 poi 
cent 

W T Davii. 

Engineering Department, 

University, Leeds 
Feb 23 


■ David amlJonUn, PAd .Uoti, 18, , KM 

Nov i, 1084 

' Traiu Faraday Hoc , U, 820 1912 

■ J Amer CAm» Six- ,88, 1, S09 , 1981 
•David and Jordan, Htl Man 17, 172 

1934, and many sorica of unpubllBhril result 


Stokes’s Formula m Geodesy 
In Natitbk of February 20, 1932, a letter apis aicd 
from Mr B L (iulatee under the above heiviiiig 
This was responded to by Mr Waiter D Lombert 
m the issue for June 4, 1932 

Mr. Gulatee showed me his Ictti-r before ho sent 
it off, we discussed it together, and on the whole 
I agreed with it ; but during the past v ear 1 hav c 
given much attention to the application of .Stokes’s 
method to the determmation of the earth’s figuio, 
and a paper on the subject has just been conim.iiu 
oated to the Royal Society. 

I am now oonvmoed that, while Mr (Julatct'’s 
letter is generally correct m the statements inailo 
It gives a wrong impression of the case Mi (hilatec 
•aid, “I believe it will never be possible to use it 
[Stokes’s method] for gottmg absolute elevations” 
My reoent studies have convinced me that it will 
be possible to do so. 

Mr Qula^ gave some figures showing a particular 
case as example m which an error of 0 01 gal in ‘g' 
would lead to an error of 40 ft in geoidal elevation, 
and he added that ‘‘A systematic error of 0 01 in wines 
from 40®-100‘’ and of - 0-01 in zones from ISO'-nO" 
would vitiate the results hopelessly”, which is very true 
Systematic errors are very much to be guarded against 
and it is essential that all possible precautions bo 
taken to avoid them. However, a systematic error 
of 0*01 over the whole globe would lead to zero error 
of gsoidal elevation ; and it is artificial to supiiose 


that systematio error should prevail over one half 
(nearly) of the glolie and then reverse its sign for 
tho other half, as suggested m the quoted passage. 
When a considorablo region of tho eartli, siioli as 
100,000 sijuaro nulos, is to be represented by a 
single gravity detorniination, it is no doubt true that 
tho observed anomaly will deviate from tho mean 
value for tho aiea , but not systomatioally The 
iloviiition. wliicti rnav bo called the ‘roproseiitativo 
error’, is mainly ot tho nature of an aocideiital error, 
due to irreguluntios in the earth’s crustal density , anrl 
so tlio comhmod offeit of such errors m ea<-h of some 
2,000 elemontaiv areas of qmulratiire should bo 
very diffeieiit fiom wliat was suggested by Mr 
tiiilutei- 

In niy' jiapei, alluded to above, I liave gone care¬ 
fully into tins matter I hnd that, with 1,700 stations 
ovoiilj spilled over the earth’s surfaee, eombirioil 
with 100 stations suitably distributed locally, tho 
jirobable eiror of geoidal olev-ation at a point 
will be _t 34 fl , while the probable error ot tilt, 
found from a derived formula, will bo i 0 35 m 

It IS to bo noted that 34 It is only 1 0 y 10* 
of the I arth’s mean radius, and such precision is of 
the same older op though smaller than, the lowest 
estimates of probable error of tho earth’s mean 
roihuH For iixing th. elevation of tho origin of a 
laigo siirvov, which is a piactical requirement, the 
aiiuiacy is ample in relation to the standard of 
a<curacy of tho siiivoy , and there is every justifloa- 
tion for making the necessary gravity dotermuiations 
U> enable thi* caknlatiens of geoidal rise and tilt 
to be earntsl out 

J DE tlRAAiT Hunter 

Mitihell House, 

Coitonbam, (.lambs. 


Three-fold Magneto-ionic Splitting of the Radio 
Echoes reflected from the Ionosphere 
The plionomenon of reflection of railio waves from 
the loiiosphero and the observed eclio patterns baa 
rci eived satisfactory explanation from tho magneto- 
ionic theory, first put forward by Appleton' 

(t IS veil known that a dispersion formula can bo 
easily ebtaineil from tho gencnvlisation of Lorentz’a 
tioatment of the prolilim of tho propagation of tho 
elisjtiomagnctic wave in a inagintic field For 
vertical propagation, wlieii damping is negligible, it 
lias been shown that 


|2» - I t - 



2 

Tr!_ 

1 +a 




« . Yr 


n hj 


. ( 1 ) 


Reflection occurs when g is equal to zero. From 
formula (1) wo can plot a dispersion curve for various 
values of N, the number of electrons in a unit volume 
It can then be showm that we get g equal to zero for 
three different values of N {Ni, N„ N,) obtained 
from the conditions given below 

1-fa --(Yr’+Yi*)* • (a)) 

l+a-O . . . (6) . (2) 

1-fa-+(Yr’+Tt’) ('’)! 

From those conditions it appears that there will be 
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ttiree different heights corresponding to the above 
tliree values of N from which we can got rohoctions. 
But usually only a doublet is observed corresponding 
to conditions (o) and (6) of formula (2) Corresponding 
to (a) we get an oxtraoiduiary ray (shorter delay 
component) and corrospondmg to (6) wo got an 
ordmary ray (the longer delay component) Itofloc- 
tions corresponding to (c) or N, (which is the higliMt 
concentration of elei Irons for which p is again zeio) 
are not usually observed, since the nmplituilu of the 
disturbance when it roaches the greatest height is 
very small, or oven il it is reHoideil with sullicient 
amplitude from tlii'so heights the amjilitude falls 
during Its passagi' through the lowei lajer (See 
Mary Taj lor’ who lonsidors this possibility ) 

As already ro)iorted in Naturk’, a systematic 
investigation of the heights of the ionosphere is 
beuig carried out m this laboratory', and on several 
occasions diiferont obseivors*. ‘ have iiidependentlj 
noticed the appoarante of a voiy close tnjilot set of 
the first lefloctod echo , two of these can bo oosilv 
iduntihod with those corresponding to AT, (2,a) and 
N, (2,6), but the third can oiilj’ bo idontibod with 
N, (condition 2,c) T’ho most favourable tune for the 
oceurrenie of the tiiplet seems to be afti r sunset, 
wlien tlio hrat echo from the A’-lajer just beguis to 
resolve into the ordmary and oirtraoidinary ray 
The triplets occur rathei iirogidarly and have not 
been found to exist foi more than a mmuto On most 
favourable occasions when the measiiiemont could be 
taken from visual observations, the soparatiun of the 
components corresjKinded to an ci|iiivalont height of 
about 16 km 

() R TOSllNlWAL. 

Phjsical Laboratory, 

Uiiivorsilj of Allahabad, 

Allahabad 
Feb 7 


' K V Appleton, U R. S f pspers (Woehlngton, 1027) Appleton 
anrt HuUder, fror PAw Soe Land , 48, 208, 1933 

• Proc PHiii Soc Land , 46. 201 , 1933 

■ 0 K Tiulmlwsl «nd B 1) Vent, NlTUEB, 188, 947, 1934 
‘ 0 R Toihiilwel and B B Pant, see appendix of a paper read 
before the first iiioetlng of the National Institute of Sciences on Jan 8. 
1036 (In the press) 

* R R Bajpal, Thesis for M 8c Rxaralaatlon X D Bausal, 
Thesis for M fle Examination 


Absorption of Cosmic Rays 
The Klom-Nishina formula, which is based on 
the soattormg and absorption of X- and y-radiation 
by extra-nuclear electrons, has been widely used 
m the calculation of the absorption ooefflaients of 
high-frequency quanta. But recent experimental 
work and theoretical deductions have shown that 
this formula is not applicable to the absorption of 
Y radiation of energy greater than 1 0 x 10* e v , 
since for higher energies there is additional absorption 
due, in the mam, to mteractions between the radia¬ 
tion and atoraio nuclei, these mteractions givmg 
rise to electron pairs This nuclear absorption, 
which beoomes of greater importance as the energy 
of the quanta mcreases, and is probably the 
predominant type of absorption which would occur 
with any ultra y-radiation arismg fVom actions such 
as the condensation or annihilation of protons and 
electrons m space, is not accounted for by the Klem- 
Nishina formula The latter cannot, therefore, be 
directly applied to the cosmic ray problem as has 
been previously assumed, and the wave-lengths 
of supposed photon components calculated by 


moans of this formula must be inaccurate, smee 
the formula does not take into account the nuclear 
absorption. 

Even assummg that the pruuary rays are photons, 
the agreement which has been obtained between the 
absorption ooedlcionts ealoulated by assummg some 
hypothesis as to the process givmg rise to the quanta, 
and the experimentally observed coefflcieiits, is 
fortiutous, smeo nuclear absorption is neglected by 
the Klem-Xisluna formula Tims, before any postula¬ 
tion as to the origin of the rays which utdises agree¬ 
ment between calculated and observed absorption 
coofflcionts of ultra y lodiation con bo accepted, a 
theory of absorption which takes account of nuclear 
interactions must bo developed 

H ,1 Wai.ke. 

Department of Phj sics, 

W'ashmgtoii Smgor Laboratories, 
thiiv orsity Ckilloge, 

Kxeter 
Feb 12 


Random Distribution of Parasite Progeny 

HErKNT work bj Salt* led him to question the 
validity of the hyiKithesis of the random distribution 
of jirogeiiy by parasites In tlus comiexion, experi¬ 
ments at Farnham House Laboratoiy with Sch^ws 
huvdiict, a chalcid egg-parasito of the gipsy moth 
(Porthiirui dts-par), will he of mterest Although no 
Ugiiros arc given hero, those obtamed m the export- 
moiits were such as to leave no doubt as to their 
Higiiificance 

Subject to controlled environmental conditions, 
and given a sample of host eggs all equally exposed 
to attack, the female almost mvariably parasitises 
each available host with a smgle egg. K no healthy 
(iinparasitised) hosts are present, the rate of laying 
(per diem) is approximately halved, that is, slio 
tends to retain her eggs rather than depiosit them in 
piarasitisod hosts There is considerable individual 
variation m this ability to rofram from ovqxisititig 
m parasitised hosts—a feature which was also indi¬ 
cated ui the table of Salt’s work on Trxchogramma 
evanedcens 

The discriminating faculty is not due to memory, 
and seems to be of a quahtative rather than a quanti¬ 
tative nature. Wh^ a series of Porthetna eggs, 
containing respeotivoly 0, 1, 2, 3 and 4 eggs deposited 
by a given female, ore exposed to another female for 
a given tune, at least 80 per cent of the progeny are 
placed m the hosts that oontamed no eggs when first 
offered to the feraalo, these often bemg superparasi- 
tised with three or four eggs This peculiarity of 
laymg the great majority of additional eggs in hosts 
which a given female had herself parasitised m the 
origmal instance, m preference to hosts parasitised by 
other females, has been noticed m numerous coses 
where superparasitism was enforced by the ex¬ 
perimenter. 

The selective faculty is of a surprismgly high order, 
enabling the inseot to choose the best of available host 
material. Thus, given a choice between— 

(1) dead and alive gipsy moth eggs, she selects 
chiefly live eggs j 

(2) dead healthy eggs and dead eggs, each con- 
tainmg a smgle decwl parasite, she selects the healthy 
host ; 

(3) dead healthy eggs and dead egM, each con¬ 
taining a Bijigle live parasite, agam th^ealthy eggs , 
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(4) dead eggs each oonUuiing a amgle dead parasite 
and dead eggs oontainmg a live parasite, slio usually 
deposits m the former 

It should be stated that the female ,Schedtua 
deposits her egg in the host with a portion of the 
pedicel protrudmg through tho gipsy-moth egg shell, 
this probably perfbnning a reajiiratory function To 
elimmate this ns a moans of distinction hotwoon 
parasitised and imparasitised eggs, all peilieols wore 
removed with a sharp scalpel before the oxpiorunonta. 
These preliminary experiments suggest that the 
oviposition response in Schednia cannot bo duo to any 
simple stimulus It is hoped to investigate the con¬ 
ditions under which this selective taculty is impaired 
or destroyed. 

1) O Llomi 

Farnham House Labointory, 

Farnham Royal, 

Slough, Bucks 
Fob. 7 

‘ Salt, 0 , Proe. Pav Sor, Ti, 114, 456 1934 


Diet of Seals 

Thjb recent illegal slaughter of grey seals in tho 
supposed interests of the Cornish fishermon directs 
attention to the diet of seiUs On what do they usually 
feed ? On fish, as tho hshormon and their filends 
assort, or on some of tho other creatures which 
abound in tho waters of tho ocean T 

Obviously the diet of soals, like that of whales, 
can be ascertamed only by opening their stomaclis 
and examming their contents In the ease of tho 
arctic and antarctic seals tins has bfvm done to 
a oonsidemblo extent 

Nansen*, R Brown*, Kumlein*, Malnigron* and 
Chapman Spencer* all testify to tho extent to 
which the arctic seals feed on creatures other than 
fish—squid, crustaceans and shellfish—and, in the 
case of the antarctic seals, the evidence of K A 
Wilson* and Matthews’ is equally strong 

As to the diet of the grey seal, there seems to be 
very httlo scientifio evidence beyond that win. h is 
contained in Mr. Steven’s report* Unfortunately, 
Mr. Steven was only able to examine tho stomach 
contents of three seals ; there were fish rcmauis in 
two, and a cuttle-fish beak m a third The examuia- 
tion by him of a greater number of stomachs miglit 
have led to the discovery of more remains other than 
those of fish, that is, those of cnistocesns and sliell- 
flsh, and might have still further weakened the case 
against the grey seal. 

Until the matter is more fully mvestigated, tho 
destniotion of grey seals on the plea that they destroy 
large quantities of food-fish does not seem to be 
justified. 

R W Gkay 

Exmouth. 

Feb. 19. 


* Nsmen, •■Himtlns »nd Adventara In the Arctic’j p 

* Rgjp Wii, L, “Report of the Howgste Polar Expedition" 


, Land, 


* Ksfansren, .4 «vA Ifaturv.v 78, Iom 

Bpenoer, "Watklns’elMt Expedition". PP 11«, 134, 223 

44**nd*^ H A., “National Antarctic KxpedlUon", U, 11, 2S, 86, 
"Dtacorery” Report on tho Natural HUtory of the 

. * a. A . "A Short Invertteatlon Into tho HaWtt, AbundmTO. 

^ Spo^ of Seals of the North Cornwall Coast", J Mar BM 
Amoo.. is, Vo. 2, 48S-602, Kar 1984 


Red ‘Water-Bloom'm British Columbu Waters 
In Natubk of September 22, 1934, there is a com¬ 
munication from Mr T, Jolm Hart describing the 
occurrence of a rod ‘water-bloom’ caused by Mem- 
dtniurn m South African seas It may bo of mten'ist 
to roconl an occurrence of blood-re<l water at 
Nanauno, British Columbia, duruig tho wook of 
April 28, 1933 Tho water in a charmel iinrnodiately 
north of tho harliour was ooloiirtxl crimson rod in 
groat patches Examination of a sample of tho water 
revealed a pure culture of a oiliato, idontdlod by Mr 
(jr H Wades as Mejiodinium rubruin, Lehmann 
About this timo ojstars in l^iodysmith Harbour, 
fifteen null's south of Nanaimo, wore reported to 
contain rod ‘worms’ Investigation disclosed tho fact 
tliat tho crystalline styles wore ooatod with a rod 
colouring matter, evidently as a result of feeduig 
upon Mesodimiim Examination of the styles of 
local clams showed a similar condition 

Tho appearance of this ‘bloom’ of Meeoditauin 
followed a period of a couple of weeks of bright, 
sunny, calm woather No discoloration was observed 
in 1034 

W A Cl KMKNS 

Pacific Biological Station, 

Nanaimo, B C 
Jan 31 


Magnetic Measurement of Ionic Deformations 
in Crystals 

During the past few years, it has been shown that 
the diamagnetic siisi’eptibihtios of ions ui orystaU 
are approximately additive, and their values are in 
lairly < lose agreement with values calculated 
thoorotically from the wave mechanical structures of 
free ions' Attempts to interpret tho exiierunental 
results 111 more detail have been handicapped by a 
lack of essential data, for although results are now 
available for many substances, some have been 
obtaineil for solut.ons and others for crystals, and the 
two are not directly compurablo. With the view of 
obtaining more precise information for a particular 
group of crystals, we have studied the susceptibilitiee 
of tho alkaline halides, using a method of measure¬ 
ment iirovtously described* 

Wo liavo been specially interested to see how closely 
the additiN ity prmciplo holds in this group of crystals, 
and wu find that in general it holds to within 1 per 
cent The results for the rubidium halides are 
typical 

Salt Dlxnuinirtlo SuaoeptlbUlUc* X s lO* 

AX, (IMS) 


Tho only important exceptions to the additivity 
rule are tho chlorides, bromides and iodides of hthium 
an<l csBsium, for which tho calculated values exceed 
the observed values by 16, 1'6 and 1 3 in the case 
of the hthium salts, and by 2-7, 2 4 and 3 1m the 
case of the csesium salts For tho other halides upon 
which measurements have been made in the course 
of this work, the differences are of the order of 
0-^’3. 

Exceptional results might have been expected for 
the osemum halides, since these crystals have a 
diflerent structure from the other hahdoe, edl of 
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which have the rock-salt type of structure. A different 
explanation is suggested in interpreting the results 
for the lithium hahdes. These crystals are composed of 
the small Li+ ion and the relatively large C1-, 
Br~ and I~ ions j the negative ions here approach 
more closely than in the other hahdes, and the 
greater electrostatic repulsions produce larger mter- 
atoniic distances them would be expected from 
considerations of the ‘sizes’ wluoh these ions have 
in the other hahdes* The conclusion wo draw is 
that the mtoratomic forces which thrust apart the 
negative ions m the lithium halides and result m a 
change of structure in the case of the csesium hahdes 
produce deformations of the ions which lower their 
susceptibilities We find that this conclusion holds 
good also for the ammonium hahdes, the chloride 
and bromide of which normally have the CsCl t3rpo 
of structure and show low values for their sus¬ 
ceptibilities, while the iodide has the NaCl typo of 
structure and gives a normal susceptibility. 

A detailed account of this work will appear else¬ 
where. 

O. W BaiN»r.KY. 

University, Leeds 

F E. Hoabe 

University College, 

Exeter 
Jan 25 

‘ See E 0 Stoner, "MsgiiotUm »nd Matter", cliap lx (Methuen, 
1034) 

' F E Hoare, Pne Jloy Sne , A, 147, 8« , 10J4 

• See h PauUng, Z Kntl , *7, 877 , 1928 W Zacharlaaen, Z Krut, 
80. 137, 1931 


decrease from left to right and are not constant, 
as the ‘old’ results would seem to indicate. The 
order of accuracy is db 0 01 A Below each column 
wo give a list of the substances used for this work, 
the results of which will bo published shortly in 
greater detail 

H. DK Laszco 

Sir William Ramsay Laboratories of 
Inorganio and Physical Chemistry, 

University (College, 

London, W.C 1 
Feb 6 

> da Lasilo, Pne. Rov Soe , A, 146, 662 , 1934 

• da Lanlo, ibtd, 143, 690 , 1934 

* Coaalett and de Laailo, Natdrs, 134, 63 , 1934 

* WIerl, Ann Phvt , 8, 621 , 1931 

• Domte, J Chem Pkyt , 7, 667 , 1931 

•Domta, ibtd. 1, 630, 1933 

' Wlerl, Ann Phyt , 18, 553 , 1932 


Dipole Moment of Acetonitrile 
Althouou several dotormmations of the dipole 
moment of acetonitrile have been made, considerable 
imoertamty attached to the results since the values 
of different observers varied widely. The figures 
already published for this compound are os follows 


g 

WUtUnu, Z pkmtal Chm , 188, 75 , 1928 3 4 D 
Werner, (Md , B, 4, 871 , 1929 3 11 

Bide and Hasael, Tidr Xlem<,19, 93, 1930 3 51 
Hunter and Partington, J C S, 2812 , 1932 3 10 
Snoek, PkyeihU. Z , 85, 196 . 19S4i 3 45 


Temp 
25" C. 


Variation of the Carbon-Halogen Link Distances 
in Different Types of Orgamc Structure 
The improved electron diffraction method* of 
determining molecular structure m the vapour phase 
has brought to light the fact that the distance between 
a carbon and h^ogen atom depends on the character 
of the binding attachmg the carbon atom to other 
atoms m the system Hitherto, the magnitude of 
this distance has been regarded as constant We have 
shown that the carbon-halogen distance is smaller 
m aromatic compounds than are the accepted 
values for the aliphatic senes'. Tins suggested that 
an investigation of oortain aliphatic, othylenio and 


In all cases the solvent was benzene. 

We recently remeasured the moment of acetonitrile 
in connexion with some other work, shortly to be 
published, and have found a value |x—3-44±0-02 D 
at 20*. This figure is m excellent agreement with 
that obtained by Snoek 

Hie two lowest values quoted above were both 
found usmg acetonitnle which had been repeatedly 
fiootionatod with phosphorus pentoxide. This treat¬ 
ment would not remove traces of acetic acid formed 
by slight hydrolysis of the cyanide, and possibly the 
low values are m part due to this cause. It may be 
noted that the moment of acetic acid m solution is 
about 0-8 D (Wolf; Phynkal. Z., 81, 227; 1930) 
although smaller values have been recorded 



In the present experiments, Kahlbaum's 
aoetomtrile was purified by standing over 
caustic potash to remove any traces of 
acid, was then left in contact with calcium 
chloride for a week to remove any ammonia, 
and was finally dried with phosphorus pen¬ 
toxide. It was twice fractionated over phos¬ 
phorus pentoxide, and had a constant boiling 
pointSl -e'C /760 mm ; d** 0-7823; ng 1 -3438. 
Kahlbaum’s benzene was used as solvent. 

The dieleotrio constants have been meas¬ 
ured on an unproved form of the apparatus 
previously us^ by us, which we shall de- 
Bonbe oIm where. 

The polanaations of acetonitrile are: 
Ptoo »2fl2±l-6co.; Pk=« 11-1 O.O.; u- 
3-44±0 02 D. 


aoetylemo compounds by electron diffraction might J. R. PAimifcrroN. 

throw more hgnt on this question. Queen Mary College, E. G. Cowxjtv. 

The ‘new’ results are tabulated above, showing that University of London, 
tile oarbon-halogen link dutanoss in angstronut Feb 11. 
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Solid Carbon Dioxide 

The oommeroial and workshop value of solid 
carbon dioxide la fully described in a recent 
article in Natctrk* , tliero are, however, furtlior 
interesting uses of this material to which it may bo 
worth while to direct attention 

(1) Diamonds and pearls may at once bo distin¬ 
guished from their oountorfoits, inasmuch as the real 
substances emit a rattle or squeak when tom-hod with 
solid carbon dioxide Similarly, a quartz lens may at 
once be distinguished from a glass one 

(2) Metal bars and tuning forks of higli piteh may 
be powerfully excited by touchmg them with the 
substance, and the overtones of low-pitched forks 
and bars may sunilarly bo picked out -a fact of 
practical importance in tlio tunmg of ineUl bars of 
musical instruments 

(3) Brittle materials, of suitably high thermal 
conductivity, may also be set mto vibration 

These facts, and the manner of thoir discovery, wore 
demonstrated before Section A at the York mooting 
of the British Association As no trustworthy 
account exists on the origm of these expeninontal 
researches, I should like to put on record the actual 
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foots. The well-known fact that solid carbon dioxide 
will make a bicycle lioll rattio was brought to my 
notice on July 11, 1932, by an itinerant vendor of 
ice-creams, and mvestigations were at once entered 
into, the results of which, together with an explana¬ 
tion of the phenomenon, have recently been pub¬ 
lished *.* Briefly, the loss of heat from the hotter 
to the colder body supplies the energy', and the 
olficacy of carbon dioxide is due to the fact that it 
sublunes, thereby producing considerable gas preesure. 

I have reoentlv noticed tliat solid cjirlion dioxide 
in the form of ‘Dnkold’ can set soft metals into vibi 
tion in a manner impossible with a hammer 

The occidental nature of the discovery and the 
meohanmm of the phenomenon may well bo com¬ 
pared and contrasted with that of Trevelyan’s 
rocking bar 

Marv D Wafijib. 

Physics Laboratory, 

London (R K H ) School of Medicine for Women, 

8 , Tliiriter Street, W U I 
Fob 26 

>N*Tr»i., lat, 291. Feb 29, 1915 
* Proc , 45, lot, IDH 


Points from Foregomg Letters 


Prof S Suodkn has investigated the radio¬ 
activity mduced by neutron bombardment (Fenni 
effect) m the rarer elements europium, erbium, 
terbium, ytterbium, etc ) He tabulates the relatn e 
intensity and half-life periods of tho radioactive 
elements produced, compfwmg them with the in 
tensity produced m silver and iodine m tho same 
oiroiimstances. 

Curare and tubocurare—plant extracts employed 
by South American Indians us arrow poisons hoc ause 
of their paralysing properties—have boon used 
medically to alleviate muscular rigubty in man 
Dr Harold King has investigated several spexios of 
Strychnoa and other plants from which curare is said 
to be obtained Of those, 8 toxifera alone contains 
the active principle ouraruie, having paralysing 
properties Chem oal oxammation of bamboo-tube 
ourare (tubocurare)* yielded crystalline tubocurnnne, 
which has properties similar to those of curarine, 
together with an allied substance d bebeerine, which 
is much less active 

The temperature of flames as measured by tho 
increased resistance of a platinum wire does not 
agree with that determmed by the ‘sodium line 
reversal’ method (Tho spectral Imes of soiluiin 
preset m the flame seen agauist a background of a 
continuous spectrum of a tungsten filament, of 
known temperature, appear dark when the flame is 
cooler and bright when it is hotter than the filament) 
Prof W, T. David mamtains that the ‘sodium 
temperatures’ are too high, as they do not agree with 
the calculated temperatures fo flames of carbon 
monoxide while the ‘platmumr temperatures’ do 
The sodium temperatures show an unexpectml 
constancy over a wide range of variations in the 
mixture strength and in the nature of the com- 
mwtible mate^, 

Stokes’s formula shows how, from a knowledge of 
the variations in gravity at different known pomta 
of ttie earth’s surface, one may calculate the shape 


of tlio earth’s figure (gooid) Mr B L Oulatee 
suggested that inuiute systematic errors in the 
determination of g might i ompletoly vitiate tho 
results Dr J do Uraaff Himtor now calculates that 
if gravity dotermmation wore made at a largo number 
of stations suitably dwtnhutod over the earth, 
Stokes’s formula woulii give tho ‘absolute elevation’ 
with a fair degree of accuracy. 

According to theory, there should be throe 
different heights m a given lomc layer (of the upper 
atniosphoro) from which radio waves con bo re¬ 
flected , these correspond to cortam values in 
electronic donsitv. Only doublet echo patterns arc, 
however, usually found Mr O R I'oshniwal states 
tiiat triplet radio echoes have boon olisorvod at 
Allahabad from the F layer—especially after sunset; 
the separation of the components indicates an equi¬ 
valent height difference of about 16 km 

Mr H J Walko pomts out that tho Klem-Nishma 
formula by means of which the wav'o lengths of 
y-rays are tuilculated when their absorption co- 
elflcient is known neglects nuclear absorption It 
should not tlierefore be applied m the case of y-mys 
of more than one million electron volts energy, such 
as those supposed to exist m oosmic rays, smoe such 
hard y-rays can interact with atomic nuclei. 

Mr D (J Lloyd reports that experiments with the 
parasite wasp (Schediua Kuvanae) which deposits its 
eggs withui those of the gypsy moth, show that tho 
female Schedvaa possesses a selective faculty etvablmg 
It to pick the best available material as host, 

Mr G W Brmdloy and Dr F. E Hoare have 
mvestigatod tho diamagnetic susceptibilities of the 
alkalme halides m order to test how nearly additive 
are the ionic susceptibilities m this group of crystals. 
They find that tho additive rule holds to witliin about 
one per cent m all cases except CsCl, (’sBr and Csl 
(which have different structures from the other 
halides), and LiCl, LiBr and Lil (whore the negative 
ions are m unusually close proximity) 
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Research Items 


Blood Groups and Physiognomy. Prof R Ruggles 
Gates has recently received from L)r L I) Invingston 
the photographs of six out of eleven Kskimo of Pond 
Inlet (lat nearly 73“ N ) tested by him for blood- 
groups, who were regardwl as “practically full- 
blooded Kskimo” The photographs are published 
in the March issue of Man On mspection by several 
anthropologists and laymen, two out of the six 
were selected ns puro-blooded, while of the re¬ 
mainder one was smgled out by one observer who 
had experience of Canadian Indians os having Indian 
blood The remaining three wore regarded by all 
observers os havmg European blood This claasihca- 
tiou agrees with the blood groups The two m- 
divuduuls solectod ns pure Eskuno belong to the O 
group, the romauider to the A group In the instance 
of the individual showing Indian admixture, this 
must bo explained os duo to a remote white strain, 
which does not show in the features Otherwise the 
evidence of physiognomy agrees entirely with the 
evidence of tho blood groups, as usually acceptetl 
for American aborigines The striking fact which 
emerges is that while tho puro-blooded are O, those 
of mixed ancestry are all A. It is jiomted out that 
a European who has the A group is more likely to 
be hotero/.ygous than homozjgous for A Any white 
man who is lieterozygous for A would hove an equal 
chance of transimttmg to his offsprmg m a cross with 
an Eskimo tho genes for European features combined 
with either blood group A or O One must conclude, 
therefore, that while crosses between a white father 
who was heterozygous for A and an Eskimo woman 
would in many oases be expectetl to produce a child 
of O blood-group oombmed with some European 
features, yet on the other hand the presence of A 
m the ofTspruig can bo taken os confirming the evi¬ 
dence from physiognomy that a cross has takim place 

Mortality amongst Game Birds. The Hungarian part¬ 
ridge (Perdtx p perdix) has been introduced mto tho 
Groat Lakes region of tho Umted States, and there 
It 18 bettor adapted to mteneively farmed areas than 
the native game birds or the pheasant, with neither 
of which does it seem to compete Large numbers, 
amountmg to more than 280,000 mdividuals, have 
been set free m the United Sta^ and Canada, mostly 
during the present century. In the course of a careful 
description of the standing and relationships of tho 
Hungarian partridge in the Groat Lakes region, 
Ralph E. Yeatter disoussee the mortahty at different 
stages. In tho breeding seasons of 1930, 1031 and 
1932, out of a total number of 143 neets observed, 
32 per cent were suocessful, 86 per cent unsuccessful 
Tlio causes of failure were mainly farming operations, 
which accounted for 46 per cent of the destruction, 
predators (26 per cent), desertion (16 per cent), while 
sinaller losses were due to farm animals and hatohmg 
failures (Bull. 6, Univ. Michigan, School of Forestry 
and Conservation, Doc. 1934). In later Lfe, oarefiil 
counts of birds in definite localities were made during 
the year, and these again showed a very marked 
decrease m numbers, both during tho wmter period, 
when m one case there was an 11 per cent loss m 
the course of a month, and during late summer in 
young birds in their first few weeks Losses of 
adults appear to be gradual through autumn, wmter 
and spnng, 


Aeroplane Dustmg and Bees. According to Science 
Service (Woshmgton, D C.), bees are often destroyed 
by poisonous dusts spread by aeroplanes as a 
means for combating insect pests Tho matter come 
up For discussion before the American Association 
of Economic Entomologists at a meeting held in 
Pittsburgh on Docombor 27. One spieaker mamtamod 
that such aeroplane dustmg is responsible for the 
roiluction of about ono million colonies of tho honey- 
boo in tho Umted States durmg the past throe 
decades The mischief, it is stated, is mainly causetl 
by tho dnft of poisonous dust into tho flowers where 
they ore workmg Pollen-gathermg boos tliemselves 
are unaliecteii owing to the fact that tho pollen is 
storeil on their logs and bodies, but the poisonous 
food 18 transferred to the hive, where it is fatal to 
the larvie, thus inhibiting tho increase of tho colony 
at its source 

Historical Investigation of Heteroecism. A study of 
the heterooi lous fungus Puccinui graminva is now 
part of oven an elementary course of biology, and it 
IS difficult to conceive that there was a time when tho 
link between its two hosts, barberry and wheat, had 
not been established Mr J Ramsbottom has pub¬ 
lished an interesting article (Trans BrU Mycol Soc , 
19, Part 2, 128-138, .January, 1935), which reveals 
the extensive observations mode by L G Windt, on 
the connexion between the two hosts Wmdt was a 
“counsellour m the chamber of accounts of the Count 
De Lippe Schaumlierg”, and published his findmgs 
in a book “Dor Berberitzenstraiich, ein Feind des 
Wintergotreides” (“The Barberry-bush an Enemy to 
Wmter Com”), 1806 Tho incidence of disease on 
wheat and rye when barberry bushes grow in the 
neighbourhood was established m different places 
and on numerous occasions Then wholesale eradi¬ 
cation of the bushes was recommended, and sponsored 
by the Coimt. This measure was entirely suocessful, 
and the book closed with a summary of tho available 
knowledge about the causal fungus. A passage, 
obviously written just before publication, acknow¬ 
ledges Sir Joseph Banks’s demonstration that the 
MOidium fungus on barberry and the Pucctnia on 
wheat were really stages of the some fungus 

Creuceous Molluscs of Japan. TheCretaooous Lamelli- 
branchs and Gasteropods of the Miyako district of 
Honshff, .Japan, have recently been described by T. 
Nagoo (J Fac Sci., Hokkaido Imp. Univ., 4, (2), 
177-277 : 1934). Tbe Cretaceous de^sits occur m 
SIX small areas along the eastern border of the 
Kitakama mountamland m north-eastern Japan, 
where they rest unconformably on Pakeozoio or 
Igneous rooks and consist mainly of sandstones with 
some layers of shale and oonglomerato. They mcludo 
a rioh mollusoan fauna, oompnsmg 41 species of 
lomellibranohs and 28 species of gasteropods, of 
which the strikmg feature is the largo proportion of 
forms either identical with or closely alhed to those 
found m Europe. These mdioate that the deposits 
are of Qault age and perhaps m port Aptian, but 
untd the Ammonites have beei^ studied more care¬ 
fully, exact zonal divisions cannot be made. In 
addition to the MoUusoa, caloareous Algss, Focammi- 
fera, corals and eohinoida are also found. The faunal 
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assemblage in some of the deposits moludos numerous 
examples of a Kudistid lamelUbranch (PraecaproHna), 
abundant roof-buildmg corals and Orbtlolina, recalling 
the Urgonian facies of Europe 

New Type of Filament Hygrometer. In tho couiso of 
a paper read at the Royal Society of Arts on .Tanuary 
23, ontitleil “Humidity, Health, and some Now 
Inventions”, Mr C L Burdick doaenbod a now form 
of filament hygrometer (J Roy Soc Art«, h'l'b 22, 
1936) As IS well known, old pine cones continue to 
open and close with changes of humidity This is duo 
to the fact that the outer layer of tho conifer si ale or 
bract consists of highly hygroscopic fibres, vvhiih 
lengthen when moLsture is absorbed and shorten witli 
desiccation, and with suitable cone fibios treated so 
as to oxidise remammg traces of rosin, a high degree 
of reaction to moisture can bo obtaineil Using tlieso 
treated cone fibres, Mr Bunlick has constructed 
several types of liygrometer With hair, linen or 
cotton tliread, pajicr or vellum, and gold beater’s 
skin, all of which have been utilised for the con¬ 
struction of filament hygrometers, the lero point 
undergoes considerable alteration m c-ourso of time, 
but cone fibres have been found to remain almost 
consttint during a period of two years, and tho cone 
fibre m its reaction to moisture lias three tunes the 
linear contraction and expansion of hair, and is 
practically non-clastic 

Nature of Lightning Discharges In a recent paper 
on this subject {J Franklin I nut , Diwember 1934), 
Dr Harald Nonnder describes tho applic^ition of the 
cathode ray oscillograph to tho recordmg of tho 
electric field changes caused by lightning fla-shes For 
this purpose the author has used the oscillograph and 
technique which he developed a few years ago for 
the study of lightning and other surges on electric 
power transmission Imes A horizontal antenna, 
suitably damped, was connected to earth through a 
high resistance, across which the deflecting plates of 
tho oscillograph were connected. The tune scale used 
with the oscillograph gave a sweep time which could 
be varied from 10 to 10* microseconds Tho jiaper 
referred to above gives an account of the results 
obtamed from some 290 oscdlograms of lightiiiiig 
discharges, many of which arc illustrated It is 
shown that a hghtnmg flash consists of a senes of 
partial discharges, tho duration of which may range 
up to 200 micro-seconds. When these partial dis 
charges are exammed on the high-spieod records, they 
are seen to be of a quasi-oscillatory nature having a 
period of the order of 80 micro-seconds, with super¬ 
imposed vanations of a duration of 1 or 2 micro- 
•ooonds. An analysis has also been made of the 
polarity of the discharges, and the resulting net field 
changes At a distance of 2-7 km from tho hghtnmg 
flash, the variation of electric field mtensity was 
found to be of the order of several hundred volts 
per metre. 

Induced Radioacfivity. Mr Wenh Yoh, writing from 
the Institut do Biologie Physico-Chimique, 1 mo 
Pierre Cune, Paris, sends us details of a olassifica- 
tion of isotopes which shows that there is a con¬ 
tinuous sequence of radiocmtive isotopes from ,Li* 
to iO**, whereas from ,Fi* to ,tC1” the unstable 
and stable isotopes alternate, this sudden variation 
m the sequence affording some evidence of a change 
in the nuclear struoturebeyond oxygen. The olassi- 


hoation camiut bo oxtondod beyond cliiorino owmg 
to the lack of experimental data A shell model of 
the iiiiclous propoHHtl by Mr Yell (Coinptai rendus, 
199, 1209, 1404 , 1934) suggests that ,iK** is formed 
from ,,K** by neutron capture, tho unstable nK*' 
disiiitograting with tho omission of positrons, or 
oloctrons, into uAr*”, or iQUa*" Recent work by 
KlemiXTcr (fVoc Roy Soc , A, 148, 638 , 1935) 
indicates that probalily tho relatively rare isotope 
K*“ 1 .S responsible for tlio P-ray activity of potassium 
A coimmimcation upon tlie samo subject has been 
received from Mr S Nistiida, who writes from 
Konaii-Koto-Uakko, Motoyamamura, near Kobo, 
Japan Applying tho Laiid6 neutron shell nucloar 
structure to tho light elements, Mr Nishida finds 
that tho radioactive isotopes which omit negative 
oloctrons jiossess neutrons m excess of those required 
to complete an inner shell, whereas jiositivo I'lectrons 
are omitted from those isotopes which have incom- 
plotod shells Aci oidiiigly there ore two types of 
electron cniission, namely, (a) a reaction m which 
an a-partiolo is lormixl with y-ray emission, for 
example, nNa** -* nMg**, (6) the formation of a 
proton and a deiitron, for example, nMg*’ -► i^Al” 
In addition, two types of positive electron are 
possible , m each reaction a proton loses a jiositron 
and so an additional neutron is produciHl, for ex¬ 
ample, ,N‘* -► ,C'’, „P” -► „Si'' Tho proton within 
the nucleus, if ivsBociatod with zero or one neutron, 
13 unstable, bemg converted into a neutron with the 
emission of a posit iv-e electron This suggests that a 
proton may be formed by tho combination of a neu¬ 
tron and a positron 

Combustion of Carbon Monoxide. The catalytic action 
of moisture ui tho icactioii 2('0 -f O, — 2f’0| has 
boon I Icarly rcjilised since the researches of H B 
Dixon, and dillorent explanations of it have boon 
given W F Jackson (J Amtr Chem Soc , 67, 82 , 
1936) has inailo experiments with the object of gam¬ 
ing knowlodgo of tho stops postulated in the chain 
mechanism involving liydroxyl radicals and hydrogen 
atoms according to the scheme 

(1) On+CO=iCO,-hH ( (2) H-f 0,-l-r0=.C0,-f OH. 

An electrical discharge (Inough moist hydrogen or 
water vajioiir jirovidos a reliable source of hydrogwi 
atoms, and there is some evidence that hydroxyl 
oan bo drawn from the water discharge It was 
found that carbon monoxide was oxidised by the 
products of an electrical discharge through water 
vapour Numerous substances are present durmg 
such a discharge, and tho discussion of tlio probable 
effects of these sliows that several of them could not 
well be assumed to act as catalysts m the oxidation 
of carbon monoxide. Atomio hydrogen is shown to 
cause oxidatiou but it is considered probable that 
the reaction does not occur directly nooonling to 
eijuation (2) but m two stops, with the mtormodiate 
foriuation of HCO or HO| It was foimd that the 
products of tho action of tho discharge on water 
vapour at pressures below 1 mm. cause the oxidation 
of carbon monoxide even when they have been 
drawn several decimetres from the discharge One 
of the products of such a discharge is shown to bo 
hydrogen peroxide It is considered possible that 
OH radicals may be withdrawn m sufficient con¬ 
centration to account for the fraction of tho carbon 
dioxide yield which cannot be attributed to hydrogen 
atoms. 
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Archaeological Excavations in Iraq* 

I N the season 1932-33, which la covered by the tiona at Tell Asmar are of outstanding importance 
third preliminary repiort of the director. Dr. Uenri for the cultural history of early Mesopotamia—the 
Frankfort, the Oriental Institute of Chicago was view they afford of the conditions of life of the 
responsible for throe major mvestigations m Iraq— private citizen ; and, secondly, m the now knowledge 
at Tell Asmar, Kliafaje and Khorsnbad, and to the they have yielded of early phases of religious cult 
last of these were subjomed two minor mvestigations and belief. 

St Tepe Shenshi and Jerwan, to which the attention The conditions of life among the ordinary citizens 
of the field staff was turned when, towards the close are revealed m the remains of the large number of 
of the season, the weather precluded further activity private dwellmgs which have been uncovered. From 
in soiitliem Iraq those the excavators have been able to determine or 

The results of the season 1932-33 fully confirmed mfer the lines of a fairly complete plan of the city, 
the impression which hod boon formed m tho previous and at the same time to roconstnict the typicAl 
season that the site at Toll Asmar, tho ancient dwelling of the Sumero-Akkadian culture So far as 
Eshiiunna, is likely to prove one of the most important tho private dwellmg is concerned, it is noted that 
in the Boutli. Not indeed that it is probable that it there appears to be no marked break m occupation 
will eclijiso Ur m tho richness of tho finds or m the with the incommg of the fiargonid era, and it con* 
imiKising character of the buildings; but, on the tinned unmtorrupted down to the penod of the 
other hand, tho evidence which it has already afforded Third Dynasty of Ur , but in tho area of the large 
mdicatos that it will bo of first rate significance m the buildmg, which Dr Frankfort considers sufficiently 
elucidation of a number of problems of Mesopotamian extensive and complex to justify the denommation 
prolustory ‘palace’, there is a period of apparent abandonment 

Of those problems one of tho most vigorously represented by about a metro of rubbish which 
debated has been the dating of tho Royal Tombs at intervenes at the close of the Sargonid penod 
Ur. According to the interpretation of the evidence The reconstruction of the Akkailian dwelling- 
from Tell Asmar by Dr Henri Frankfort, this must places emphasises several mterestmg features in the 
now be placed much lower than has been proposed anangoment and relation of the vanous chambers, 
by Dr L. Woolley, though it does not demand the They differ from buildmgs at Ur in the absence of 
extreme retluction favoured by some aiithontios At tho open courtyard Two notable additions are made 
tho time of wnting this third report. Dr. Frankfort to knowledge of the architectural aocomplishments of 
was not yet in a position to formulate a final judg- this ettfly period m the form of a window, hghtmg a 
meat, but he was oble to show that tho evidence store-room by means of n terra-ootta grille, and the 
pointed to a contemporaneity of the tombs at Ur use of tho arch m communicating doorways. In both 
with the fifth stratum of his senes at Tell Asmar, instuioes this is the earliest known example m 
that IS, the stratum preoedmg tho Sargonid penod, Mesopotamia. In the ‘palace’ bmldmg by feur the 
A possible date would, therefore, be c, 2700 B.c as most remarkable structural feature is the samtary 
against the o 3500 B.o. which commended itself to system, in which, however. Dr. Frankfort notes, m 
Dr Woolley. the greater number of mstances, the rooms are not 

The conditions of excavation at Tel! Asmar were congruous with this use 
peculiarly favourable to determimng chronological The excavation of the ‘Temple of Abu’, the temple 
questions , they were such as to afford a basis of of the god of fertihty, has provided some remarkable 
greater certamty than could be obtained from the materi^ beanng upon the early form of rehgious 
excavation of a cemetery. The northern lulls of Tell behef in Mesopotamia, of which, however, the full 
Asmar had not been inhabited m the Larsa period, significance is to be completely appreciated only 
or later, while m the extreme north a largo buildmg when it is brought mto relation with tho cult material 
and a group of private houses south of it had boon obtamed from the private dwelling houses The 
partially uncovered It was, therefore, possible to unity of ‘public’ and ‘private’ cult is striking. The 
extend the excavations over a wide area €ind to salient fact which emerges is that this Sumero- 
avoid generalisation on a smgle exaunple. At tho Akkadian religion centres around one deity ; al- 
same tune, stratification could bo detei mined with though, it is true, at this time the existence both of 
certamty This latter factor is of special importance, a great mother goddess and of a sun-god was re- 
as it was found, m working out the plan of the city, cognised The god of fertility, however, is the central 
that stratification was not a mere matter of determm- figure of tho pantheon He personifies the generative 
mg absolute levels Constailt rebuildmg of structures forces of Nature and is closely associated with the 
fallen mto disrepair over a long period of tune had oroiis and flocks and herds It follows that the 
been responsible for differences m level, sometimes various names of deities, Nmurta, Ningirsu, Abu 
of a metre or more, between buildmgs of tho same Diunuzi (Taramuz) and tho like are m reality but 
cultural epoch A further cause of a jpossible con- epithets referring to different aspects of this early 
fusion was the survival of arohaio features into deity, and tradition may have decided which aspect 
penods to which they did not belong This was was to prevail m any given locahty. Hence also it is 
found to be due to the adaptation of the rums of clear that this fertihty god was a Sumerian and not 
older structures as supports fur tho now. a Semitic deity. Not only was he tho generative 

In two respects m particular, the season’s excava- force m Nature, manifest m the fertility of the soil 

cmd the flocks, but also he lived m the netherworld, 
often assumed tho shape of a. serpent, was exposed 
to dannrous encounters, and vanquished monsters. 
From this last manifestation Heracles, it has been 
shown, stands in direct Ime of descant. The 


• Inq Exokvationt of the Ortontal Inetitote, 1BSK-8S: Thtrd 
PnUinlMry Beport of the Inq Expedition. By Henri imnkfott. 
(TheOrienMl^tute of the Unlverelty of Chlcaso Ortentel 
in23tn^<n5«nuiilo»tIoD», No 17) Py U-l-82 (ChlcaBO- Unlver- 
•Ity of Oiioaso Fleet, London Cambridge Unlvenlty nem, 1SS4) 
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oonsiimmation of his marriage with a goddess 
was an essential part of the annual ritual. 
This ceremony weis well known from other sources, 
but Tell Asraar has afforded on a seal the only known 
representation of the divme nuptials in early Meso¬ 
potamia. 

Among a hoard of copper objoots enclosed in n 
pot was a bronze open-work dagger-handle m which 
was wedged a fragment of the origmal blade This 
has boon oxamiii^ by Ur C H Uosch, who jno- 
nounces it to bo iron of tollurio origin As it belongs 
to the 28th century U C , it is by many hundreds of 
years the earliest example known Tlio same u|)plics 
to a fragment of clear gloss wliicli has boon oxaininod 


by Mr Horace C Bock, who points out how surprising 
it 18 to lind in Mesopotamia clear gloss dating from 
2700 B c , since m Egy])t, although opaque gloss was 
known in the second millenniiiih B c , clear glass was 
not mtroduced before Roman times 

It has boon possible to touch only on the more 
striking points in Dr Frankfort's report, while the 
excavations at Khafaje anil Khorsabod must be 
passed over, notwithstanding their interest and 
importani o The excavations of the Oriental Institute 
floHcd for tlio season in 19.3.8 at a point which pro¬ 
mised much in the following seiuson This expectation 
was not diBap[)ointcd and the fiirtlior reports of the 
director are awaited with interest 


Three-Colour, One-Exposure Camera 


T he customary method of makuig a set of c oloui - 
separation negatives for oolour photogiaph> is 
by successive exposures on separate plates thiough 
the appropriate colour hlters Usually tliiee nogatic es 
are required This method fails for snapshot ox 
posuros of moving objects For many yours inventors 
have attempted to devise three colour coineias 
o|jerating with a single oxjxisuio duiuig which all 
throe images are simultaneously rocordixl Several 
of the optical devices whitli have been usixl to 
achieve tins end were briefly described by Dr 1) A 
Spencer m 1933 (Photographic J , 74, 193 , l'):il) 
and a further method was doscnbeil m 1934 (ihid , 
74, 244 , 1034) by tho late Mr W T P f'unningham 
One of the loss difficult rnobhods depends on Ibe 
use of two inclmed, semi reflecting, plane mirrors 
Light from the camera lens strikes the hrst mirror 
and a portion of it is deflected to form an unage 
on one of the photographic plates placed bohuid its 
suitable colour filter ; the remainder of tho light goes 
on and meets the second mirror, which deflects a 
portion on to ajiother plate, and the remamder goes 
on to the back of the camera wliere tho third hlter 
and plate are situated One objection to this method 
is that reflection takes place at botli surfaces of each 


minor anil, i( tlio imiiors are thick, double images 
may he formed This has letl to the use of thin 
polliclo minors vvhu h are Mini to liave been suggostwl 
by (jloislei so long ago as 1910 (see Sjioncor, loc cU) 
and have leiently been made as cemmoiuial articles 
by Mr H O Klcic It is said that otlior wajs ol 
avoiding double iniagi's with this general arrangement 
ef semi reflecting iimiers are also av'ailablo, 

'I’ho method has therefore led to considerable 
jiractical success and at piesent there are available 
two cameras which make use ol it These wore both 
shown at the rwent British Indiistrios Fair One 
is the Taylor Hobson three colour eamora (Vivex 
system) and the other is the Klein tri-colour camera 
inventcd by Adrian B Klein and manufailured by 
Messi-s Bellingham and Stanley, Ltd These cameras 
are said to woik sui ceasfully to give exposures ranging 
from 1/26 sec to 1/10 sec in winter sunshine In¬ 
quiries aljout these latneras should be addressed, m 
relation to the first to Messrs Colour Photographs 
(British and Foreign), Lfil , Victoria Roail, Willosdon, 
NW 10. and in relation to tl\e second to Messrs 
Farquhar and Moloney, 15-16 Newman Street, 
London, W 1, or to Missrs Bellmgham and Stanley, 
Ltd , 71 Hornsey Rise, London, N 19 


A Japanese Saentific Expedition to Manchoukuo* 


T he Japianeee have lost no time in examining 
the resources of the new ‘independent’ kingdom 
of Manchoukuo, and in October and November ol 
1934 were published in Tokyo tho early sections 
of a report upon the first Japanese scientilic expedition 
to the country, which carried out exploration work 
with the aid of motor transport and some aeroplane 
reconnaissance durmg the period Jime to October 
1933. Under the lec^orship of tho geologist. Prof 
Shigeyasu Tokunaga, of Wa«eda University, thirteen 
scientific workers representmg geography, botany, 
zoology and anthropology were disjMitchod from 
Japan, largely through the mfluence of Viscount 
Toki, Vice-Parliamentary Secretary of tho War 
Office. Never before has a scientific exptxlition been 
dispatched abroad from Japan on so big a scale 


• UepoTt of the Ftnt Sdentlflo Bxpedltlon to Jtenchoukuo under 
the Uwdei^lp of Sh^yMu Tokune*e. June-October 1083 Section 
1: SetnnU flotajoe Roieerch of Uie Flirt Sclentlflc Expedition to 
"“yhoakno. By Shloeyaan Tokunegs Pp U1-176-160 pto^ 
Sertton 4, Pert 1 • PUnto Nov» JeholenMa, I By Tekenortiln Nekel 
Wd IteeM Kltecewe. Pp Iv+71420 platet Section 6, Pert I 
Tite Freeh Weter Fhhec of JehoL By Temeio Moil ^ U-t61+21 
Pletee. (Tokyo Weiede UnlverUty, 1084 ) 


Tho reports now piiblislied are in Japanose with a 
very full transcript m English, which manages to 
oxjiress some of the enthusiasm with which the 
expedition has undertaken its task, regarded as 
important both on patriotic and sciontilic groimds. 

Before leavmg Tokyo on July 22 the members 
of the expeilitioti assomhlod in Tokyo m front of 
tho 'Nijiu Bashi’ (bridges at the entrant e of the 
Palace) and worshipped at tlie entrance of the 
Palace ; bv July 30 they woro m Hsm-kmg, the 
capital of Manchoukuo, and there they mot again 
on October 12 “amidst tho toar-prompting, en- 
ttiiibiuatio welcome of tho Govemmeiit officials as 
well as plain people’’. On October 11 in tho presence 
of Viscount Toki “the expedition drank to the happy 
completion of the scientific investigations at the risk 
of lives” During the mtorvonmg seventy days, some 
5,000 kilometres had been covered m automobiles 
over trackless country ; “tho bottoms of the rivers 
are rather shallow [elsewhere desenbod as “abdomen- 
deep”]. yet tho queigmire-bed so deep Tlio 
treacherous rivers I” So far as possible they drove 



NATURE 


March 23, 1935 


along the dry beds of rivers, but frequent storms, 
which m Jehol turned soorolimg summer to bitter 
cold, often delayed or prevented a projected tour 
‘ A proverb goes ‘a preoipieo in front, a wolf behind’, 
when our march was impeded, we could not safely 
stay whore we were because of there being a danger 
of bandits’ assault’’. The expedition’s work was 
done under escort of thirty solihers and occasionally 
under additional protection from garrisons 

Duty and scarce diinkmg water, and ‘ horribly 
poisonous insects”, with the concomitant troubles of 
dysentery, trachoma, etc , were probably greater 
difficulties than the bandits, wlio only lirod upon a 
camp on one occasion An endemic opidemic goitre 
was found to be widespread m south-western Jehol 
The prelimmary scientifao results are summansed 
by the head of each section in the first general 
rejsirt (October 1934) A brief stratigraphical 
summary reports abundant fossil Lycoptera and many 
fossil insect larvsB (Ephemeropsw) in lower Cretacoons 
rocks In loess strata of Middlo Ploistooeno ago, 
remains of Oma and Ekphaa mcluded bone pieies 
apparently engraved by ancient man Johol was a 
nomad rone ongmally occupied by Mongolians , dur¬ 
ing the Shin dynasty, tlieso Mongolians IiskI doolmod 
m prosperity and the Hans (Chuiese in the Han 
dynasty) omigratod there In the northern district 
of Manchoukuo the Mongolians still predomuiate, and 
throughout the country three systems of forming can 
be traced, the North Chmeso, Manchurian and 
Mongolian The animals found still recall the forests, 
which have been rutlilossly despoiled since tlie Hans. 
The November rejiort (Section 4, Part 1) figures 
and desonbes eight spieoies of now woody plants (by 
Dr T Nakai) and twonty-niue now herbaceous 
plants (by Dr T Nakai and M Kitagawa) 

Section C, pirt 1, consists of an account of the 
freshwater fishes of the provmce of Jehol This 
provmce—a highland area occupying the south¬ 
western part of Manchoukuo and contiguous witli 
the north-eastern border of the Chmeso province of 
Hopei (Chill )—18 irrigated by the upper roaches of 
several nvers m the waters of which and those 
of oBsooiatod lakes and ponds 783 fishes were collected 
Tliese comprised 33 species and one sub species 
representative of the two families C^prmidae end 
Ophicephalidae. The detailed taxonomic descriptions 
are oocomjmnied by twenty-one beautifully produced 
plates m which all the species are carefully figured, 
some of them in colour. 


Lubricating Value of Mineral Oils 

I N 1929, under the auspices of the Department of 
Scientific and Industrial Research, a paper (Lubri¬ 
cation Resoaroh, Technical Pap^r No. 1) by the late 
Sir William Hardy and M £ Nottage on the analysis 
of commercial lubneatmg oils by physical methods 
was prepared It was considered, however, inadvis¬ 
able to draw oonolusions from the results of experi¬ 
ments reported therem, since only two oils, and 
those of unknown ongm, had been employed. A 
further pajwr by Miss Nottage recently published 
under similar conditions (Lubrication Resoaroh, 
Technical P^r No. 2. London : H M. Stationery 
Office. 9d, net) entitled “A Study of the Boundary 
Lubricating Value of Mineral Oils of Different Origm” 
Is intended in certain respects to supplement the 
onginal one. 

When the film of lubricating oil separating two 


smooth beanng surfaces is so thin that no port of it 
18 beyond the range of cohesive forces of attraction 
traiismittable from those surfaces, boundary con¬ 
ditions are said to prevail Interpiosition between 
the two surfaces of a film of oil may, to some extent, 
neutralise these conditions or, in other words, 
boimdary lubrication may bo employed. In these 
oircumstauces two important factors must be taken 
into consideration the effect of the surface on the oil, 
henoo the nature of the bearing surface, since chemical 
activity occurrmg at an interface differs materially 
from that occurrmg in hulk, and chemical properties 
of the lubricant, the function of which of neutral¬ 
ising tlie cohesive forces of attraction is effected 
by the formation of lulsorjitivo layers on the bearmg 
surfaces 

Inasmuch as mineral lubricating oils consist of 
inactive, nori-polar constituents and surface-active 
polar constituents, from which the greater part of 
the atlsorptive layer is formed, the properties of the 
him may differ considerably from properties of the 
oil m bulk Important factors dotonmnmg fnotion- 
roduoing properties of the adsorptive layer are the 
ohemical nature of the constituents and their degree 
of dispersion. This, m turn, may bo varied by changes 
of temperature, the presence of other substances 
which play no part in reducing friction, or the 
solution of oil in certain volatile solvents 

Having regard to the important part played by 
wax m mineral oils, concurrent mvestigations were 
made to obtain some indication of its rdle m a liibn- 
cant under boundary conditions. It is shown that, 
m spite of the general view that wax is detnmontal 
to a lubricant, it does, in certain cases, enhance the 
lubricating value of the oil at the boundary layer. 


University and Educational Intelligence 

Caubriduk —At St John’s College ii research 
studentship and reseurcli exhibitions aro offered for 
competition m July 193.'j One Strathcona research 
studentship of the annual value of £160 is offered for 
competition among research students who are 
graduates of any university other than Cambridge 
'Two Strathcona exhibitions of the annual value of 
£40 are also offered for competition under the same 
conditions as the studentship 

Grants from the Worts Fund have been made as 
follows •—£76 to D B Keith, A B Whatman, and 
J W. Wright towards the expenses of an expedition 
to survey the north coast of North-East Land (Spits¬ 
bergen) ; £120 to P. T Cotton, D W. Ewer and 
L E R Picken towards the expenses of an expedition 
to investigate the freshwater ecology of the south¬ 
west Balkans , £60 to T. T Paterson towards the 
expenses of an expedition to the North-West Frontier 
of India for the purpose of studying quaternary 
deposits : £26 10« to J R B Stewart for aroh«o- 
logical mvestigations in Asia Minor ; £26 to Dr T. C 
Phemistor towards the expenses of a geological and 
petrological survey of the Coast Range batholith of 
British Columbia; £26 to T. G Tutin for a visit to 
the Mediterranean coast of Spam to study the 
destruction of the eel-grass, Zoatera marina ; £26 to 
K H Chapman for an expedition to Morocco to 
study the Moroccan locust, Donostaurua morocannaa. 

J. H. Lockhead, of Christ’s College, has be«i 
nommated to use the University’s table at the 
Zoological Station at Naples. 
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London —Mr R O Kapp lias been appotntod as 
from March 1 to the Ponder chair of electrical 
engineering tenable at University College. 

The Board of Education is prepared, as in recent 
years, to consider applications for fuU-tinie student¬ 
ships from teachers in England and Wales with at 
least five years teachuig experience who desire 
financial assistance to follow courses of advanced 
study at universities or other mstitutions at homo or 
abroiul Particulars of the awards and application 
forms are obtamable from the Board of Education, 
Whitehall, S W 1 

Aepucations, which must be received not later 
than April 15, are invited for the following scholar¬ 
ships awarded by the C-ouncil of the Institution of 
Electrical Engmoers Further jiarticulars can be 
obtamed from the Secretary of the Institution, Savoy 
Plaice, London, W C 2 Duddolt Scholarship, valued 
at £150 a year and tenable for throe years, open 
to British subjects under nineteen years of age on 
July 1, 1936, who wish to take up a whole tune day 
course in electrical enginoeruig , Ferranti Scholarship, 
valued at £26(» a year and tenable for two years, 
open to British subjects under twenty six years of 
ago on July I, who desire to cany out whole-tune 
research or post-graduate work in electrical engineer¬ 
ing Swan Memorial Scholarship, vahieil at £120, 
and for one year, o|ieri to Britisli subjects under 
twenty seven years of age on July 1, who desire to 
carry out whole-time research or post-graduate work 
ui oleetncal engineering Silvaniis Thompson Scholar¬ 
ship, valued at £100 a year and tuition foes, Luiahle 
for two years, for works emjilovees, open Li British 
subjects under twenty-two years of age on July I , 
the successful candidate will be reiiuired to take up 
a whole time day course in electrical engineering at 
an approved university or technical college 

From Heriot-Watt ('ollego, Edinburgh, we ha\e 
received a brochure signalising the completion and 
ojxjnmg, in January, of the first section of an 
important extension of the College butklmgs, planned, 
in conjunotion with the Town Coiinoil, in 1928 The 
second section, to be completed, it is hoped, m 1930, 
has already been begun, and the governors propose 
to make now an ajjfieal for the sum of £100,000 to 
finance the oonstruction and eijuipmont of the final 
section The appeal will be associated with the 
celebration of the fiftieth anniversary of the assump¬ 
tion by the College of its present name and fimetions 
Prior to 1880, the institution was concerned mamly 
with evening classes for young persons employed 
durmg the day m earning their liVing, and without 
any other means of advancing beyond the standards 
of education of the elementary schools The pamphlet 
gives, m addition to full particulars of the extension 
scheme, a very mtoroating account of the stages 
through which the ‘School of Arts’, founded in 1821 
by L^nard Homer (afterward* first prmcipal of 
Umversity College, London), gradually reached its 
present status—that of an affiliated college of the 
Umversity of Edmburgh, preparing students for 
oarwrs m meohanioal, eleotncal, minmg and oil 
sngineenng, applied ohMaistry, brewing, pharmacy, 
building and prmting and conducting evenmg classes 
in oommeroe. Special prommonoe is given to the ampli¬ 
tude, due in measure to the exertions of the late 

Edward Clark, of the equipment of the prmtmg school 
for the tewflhing of *11 pbfwes of book production. 


Science News a Century Ago 

Chemistry of the Sea 

The chemical oomjiuuition of Moa and mineral 
waters was bemg actively invoftigateil by Dr 
Daubony m the yours 1835-37 In his manuscript 
‘ Note-book of Expoiiments” he nsiords, “March 
25th Having brought from Najilos u bottle con- 
tamiiig the residuum of 2 gallons of the sea water 
taken oft the Island of Isehia evaporatetl till there 
remained only 0 oimcos, I tested it for Bromuio 
I obtained 5 1 grams of silver pre<-ipitato—chiefly 
bromide ’’ F’rom previous analyses it appeared that 
there is an almost exact correspondence between the 
quantity of bromine jiresent m the sea water off 
Southampton and off Naples 

Temperature of Fishes 

Dr John Davy (1790 1808), the brother of Sir 
Humphry Davy, liecame an army surgeon and rose 
to the rank of inspwtor-general of army hospitals. 
Ho was eminent as a chemist, geologist and physio¬ 
logist, and in 1834 was el(>cte<i a lellow of the Royal 
Society On March 20, 1836, he read a paper to the 
Royal Society “On the Temperature of some Fishes 
of the (jtonus Thurimis’’ He said that many years 
before ho had observed that the bonito bad a tem¬ 
perature of 99“ F when the surrounding medium was 
80 5“ F and that it, therefore, constituted an ex¬ 
ception to tho general rule that fishes are universally 
cold-blooded Having found that tho gills of tho 
common tiinnv of tho Mediterranean were siipplusl 
with nerves of unusual magnitude, that tho hwirt of 
this fish was vi'ry jioworful and that its muscles weie 
of a dark risi colour, he wa-s lod to conjecture that 
it might, like the bonito, be also warm-blooded, and 
this ojiuuon was corroborufotl by the testirnoiiv of 
several intelligent fishermen In the roursc of his 
paper he endeavoured to p\U>nd the analogy to other 
species of tho same fainilv which, aoconhng to tho 
reports of tho fishermen of whom ho moile inquiries, 
have a high temperature and in the mtornal structure 
of which he noticed the same peculiarities os m tho 
tunny, namely, very' large branchial nerves, furnished 
with ganglia of considerable size 

Faraday on the Manufacture of Pens 

On March 27, 1835, Faraday lecturiKl ot the Royal 
Institution on the manufacture of pens A report of 
tho lecture was given in the RKordjt of General Science 
of May 1835 Quills, Faraday said, apjioar to have 
been employed at least as early as the seventh century 
England was supplieil with the article from Russia 
and Poland, where immense flocks of geese were kept 
for the sake of their quills Twenty million quills 
wore importcKl into England from those countries in 
1834. A wing of a goose produced about fiv'o good 
cjudls, ancl by proper mehnagement, a goose might 
afford twenty quills durmg the year The preparation 
of quills was a moo process of which, up to seventy 
years previously, the Dutch had had a monopoly A 
pen cutter would out about 1,200 quills a day A 
house in Shoe Lane cut annually about six million 
Steel pens for writmg wore first made by Mr. Wise 
m 1803, and were fashioned like goose pens A 
patent was taken out m 1812 for pens with flat 
cheeks, and in this way all metallic pens wore made 
for some tune, as tho rhodium i>en of Dr Wollaston 
and the iridmm pens of others About twelve years 
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previously, Mr Porri began to make [ions, and 
about six years after that they were manufactured 
m Birmingham Faraday described the processes 
emjiloyod in the makmg of steel pens and said that, 
from mformation given him, the total quantity of 
steel used in Great Britam for pen-making was 120 
tons When hrst mtroducod, steel pens were 8« a 
gross, but recently they had been manufactured 
at 4d a gross It appeared that the only interest 
that had suffered b^ the emiiloyment ot steel pons 
was that of the {ven-knifo makers 

Samuel Clegg and the Gas Industry 

In the Mechanics' Magazine of March 2S, 1835, is 
a contribution from “L. L ” on “Materials for a 
Memoir of Mr Samuel Clegg, and Authentic History of 
the Art of Gas Lighting” Samuel Clegg, the elder, was 
born m 1781 and died in 18hl, and “L L ” dosciilxHl 
himself as one of his earliest and oldest friends 
Clegg learnt tlio art of gas-makmg from Murdoch at 
the works of Boulton and Watt In 1806 he set up a 
small gas plant at his mother’s house m Manchester, 
and in the following year installed gas lighting in some 
of the Lancashire lactones Ho was the first chief 
engineer of the Gas Light and Coke Company and 
ho was the first to invent o gas meter In the course 
of his article “L L ” said “In 1814 Mr Clegg 
supormtendod the fitting up of the pagoda in St 
James’s Park This splendid display of the power 
of gas illummafion was exhibited to the Royal family 
on the ev'cning previous to the night when it was 
burned down by the fireworks The pagoda was an 
octagonal figiiie, 80 feet Ingli from the bridge At 
each angle there was a pipe runnmg the whole height, 
with a small hole dnlli'd every tw'O inches, through 
which gas issueil, and opposite each of the lowest 
holes m the perpendicular pipes weui jilacisl an oil 
lamp, concealed by a piece of sheet iron, so that when 
the gas was turned on, the first flame was ignited by 
the oil lamp, and each gas flame lighteil the one 
inuned lately above it all the way to the top This 
gave the whole the appearance, when first lighteil, 
of so many rockets ascending into the air There 
certainly never was anythuig so beautiful before, 
and it 18 likely that there never may bo agam ” 


Soaeties and Academies 

Lonbon 

Royal Society, March 14 M L E Oliphant, A E 
Kempton and Lord Rutherford Tlie accurate 
detemimation of the energy released in cortam 
nuclear transformations. If changes of mass are 
taken into account, the law of conservation of energy 
holds closely for the transformations of the isotopes 
of lithium when bombarded by ions of ordinary and 
of heavy hydrogen The masses of Li* and Li’ are 
found to be 6 0143 ± (P0002 and 7 0148 ± 0 (W»02 
respectively, m good agreement with the mass 
spectroscopic values « 0146 ± 0 0003 and 7-014fl ± 
O'OOOfl foimd by Bainbndge By application of the 
laws of conservation of momentum and energy. Hie 
mass of the hydrogen isotope of mass 3 is found to bo 
3*0162 ± 0*0002. Attention is directed to the factors 
mvolved in determmmg the mean ranges of expelled 
jiartioles and to the difficulties of mtorpretation when 
more than two particles are emitt^ in a single 
trsmsformation While there is good agreement m 


the case of lithium, which uivolves the masses of 
particles measured in terms of helium, a number of 
nuclear reactions m beryllium and other elements 
show large discrepancies on the accepted mass scale. 
Those reactions, ns well as those in lithium, con bo 
brought mto line by assuinuig a small error in the 
hohiiin oxygon ratio H J 'rAVl.oR . The tracks of 
a-partieles and protons in photographic emulsions 
a-partioles and protons give tracks in photographic 
emulsions, which are visible, alter development, as 
rows of grains m straight Imes These tracks have 
boon studied, using sjieoial emulsions more suitable 
for su(*h work than those commercially obtamable. 
Exposure of a plate to a neutron source gives rise to 
well defined tracks, which are due to the protons 
ojeoteil by the neutrons m thoir passage through the 
gelatine of the emulsion The method is, however, 
unsuitable for quantitative study of neutron energies 

Paris 

Academy of Sciences, February 4 (C ft . 200, 429 - 
6(>()) The president announced the cleat hs of Charles 
Flahault, non resident member, and of Theobald 
bmith, (Jorrenpon/lanl for the Section of Rural 
Economy B Havflka The curves m Euclidian 
space of n dimensions the curvatures of which are 
connected by linear relations with constant co- 
officieuts Jean Louis Dkstouuhks Conditions to be 
imposed on a physical space and the generalisation 
of Poincare’s definition of the number of dimensions 
Henri Rourb The calculation of a periodic solution 
m the perturbation of Pluto by Neptune F Tesson * 
A liquid microcathetometer The distance between 
two vertical pomts is ineasurod by running water 
from a mioroburette into a circular trough contammg 
water covered with a layer of oil Contact with the 
point can bo determined to 0*001 mm and, by 
arranging a suitable area for tho section of the trough, 
this corresponds to tho addition of 0*02 c c of water 
Am^dAe Guillet The measurement of the moment 
of a couple by the use of tho chronometnc motor 
Aiiplication to the study of viscosity MARfHi, 
ChrivTIEN a now apparatus for the restitution of 
aorial photographs Leonard Sosnowski Tho 
radioactivity excited by neutrons m platmuni Tlie 
neutrons m tho oxponment descnlied were obtained 
from irradiated beryllium Platinum, after 16 hours 
exposure, gave a radiation which from its rate of 
decay and absorption on passing through aluminium, 
would appear to be duo to p-particlos Pierre Auoer 
and A Rosenuebo Tho secondary effects of the 
cosmic rays Francis Perrin and Walter M 
Elsasser I’ho theory of the selective capture of 
alow neutrons by cortam nuclei Pierre Montaonb : 
The calculation and graphical representation of the 
elementary dis])laeements in tho reactions of homo¬ 
geneous chemical equilibrium Variation of the con¬ 
centrations Reactions at constant volume Ray¬ 
mond LautiiS * The molecular weight of a pure liquid 
at Its normal boilmg pomt Paul I^affittk and 
Pierre Grandadam • 'The oxides of platinum The 
authors have previously described tho preparation of 
a mixture of the two oxides PtO and PtO, by the 
direct action of oxygen at high pressure and at a 
high temperature on platinum Tho dioxide was 
isolated from this mixture and m the present com¬ 
munication the isolation of PtO is described Hydro¬ 
gen reduced PtO instantaneously at the ordinary 
temperature The mixed oxides act as a very active 
catalyst in' the hydrogenation of certam organic 
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compounds T«ombe . Tho isolation of 

gadolmium. Tho gadolmium is separated by oleetro- 
lysiB of its chloride m the presence of cadmium the 
cadniium is afterwards removed from tho gadolmium 
by distillation m a high vacuum Mahcel ( JmAtelet : 
A transition compound m the formation of comjilex 
compounds of trivalont cobalt Pierre FrAon 'J’ho 
preparation of «-aldohyde alcohols The Gngnard 
reaction takes place normally witli a isonitrosoke- 
tonos, and the aldehyde alcohol C^Ht C(CH,)(On)t'HO 
has been prepared by this method Gehaho 
Dbbsbionb The condensation of isopropyl alcohol 
with toluene and some substitution derivatives 
Oeoboes Daiizens and Anub6 L^ivy The synthesis 
of a methylmethoxytotrahydronaphthaleiiic atid, tho 
corresponding naphthalenio acid and of 1 7 mothyl- 
naphthol Georoks Mioeox The proportion of 
water and the dehydration of sopiolites V Habet 
T he first fossil molluscs collected in French Fquatonal 
Africa, m tho formations of tho interioi basin of tho 
Congo Joseph Hlayac, Rodoephe Rohm and 
Gaston Del^pink Tho ago of the Ly'dian horizon 
of tho base of the Carboniferous of the Montagne 
Noire Albert Rouaxtx Tho presence of thi' 
Upper Cretai'oous at tho base of the Flyseh senes 
of tho south of tho prov ince of Cadiz I'l Fournier 
T he experiment with fluorescin at tho Paradis gulloy 
(Doubs) The fluorestm test showed that tho water 
from this gulloy appeared at four outlets, taking from 
tliree to eight days to travel Jean Cuvili.irb The 
distribution and stratigraiihio value of Nuniwubtes 
uronxenaxs m Figypt and m tlie Meiliterrunean bosm 
Phon and Monchot Tho mfluoneo of certain do 
nvativos of (|uinolmo on \ogotation The neutral 
sulphate of ortho-oxyipiinohiie (cryptonol), which is 
known to possess a powerful anticryptogamie action, 
when added in suitable proportions to soil, hinders tho 
deielopment of injurious fungi and does not rodiii-o 
the fertility of the soil Aron Polack Tho dis 
advantage of didymium in optical glasses Yves Le 
Grand Tho measiiroment of acuteness of vision by 
means of interference bands A Dobier Tho 
passage to latent life of the larvsB of the (iordiocese 
Henri Hkim de Balsao The lino of demarcation 
between the Berber and Saharan fauna m North 
Africa Its ecological determinism James Basset, 
Michel Machebieuf and Jean Jacques Perez 
S tudies on tho biological effects of ultra-jiressuros 
Modification of tho antigenic specificity of serums 
under tho influence of very high pressures Michel 
Fauubt : Tho pliotometnc study of microbial multi¬ 
plication, 

Leningrad 

Academy of Sciences (C.R., 4 , No 7) A Mayer 
and E Leontovich . Some inequalities relating to 
Fourier’s mtogral I. Verchenko and A Kolmo¬ 
gorov : Further mvostigations on the point of 
inflexion of functions of two variables L 
Radzishevski; : A method for investigating certain 
classM of mtegral eijuations and of systems with an 
infinite number of unknown quantities A. Popov . 
Some types of sonos J Sedov and A. Filippov . 
Optical dissociation of indium bromide and indium 
iodide. L. Groshev : The spectral distribution of 
photo-electric current in salts dyed by colloidal 
copper. 8. Abtsybyshev, L Milkovskaja and M. 
Savostjanova : The influence of illumination on the 
formation and destruction of colloids of sodium m 
rook salt. A. Petrov and T. Boooslovskaja : 
Problem of the chemistry of voltol oil formation. 


G Tarasov Polymerisation of liquid hydrocarbons 
under the action of electric disohurges. P Budnikov 
and L Gulinova Methods for tho dotormmation 
of active silica in pozzolanie substances M Brik : 
A find of Lower Triassic flora ui Central Asia N 
Filipjkv , LepidoptorolegiCttl noles (1«) A case of 
nomenclature 

SVDNBY 

Royal Society of New South Wales, December 5. 
Adrien Aj.bert Myoporum Deacrti a prolumnary 
investigation Myoporum Deaerli, otherwise known 
as dog-wood poison bush, Ellangowan jioison bush, 
turkey-bush, etc , has been leng suspoi ted of being 
toxic to cuttle Tho fruits and tho loaves contam a 
poisonous substance, probably of a gliicosidio nature, 
which could not bo isolated during tho present work, 
but leaves and extracts of tlio loaves tested ut Glen- 
fiold Vetermary Research Station have confirmed the 
toxicity of both leaves mid truits to calves and slioep. 
One pound of air dried leaves was fatal to the latter 
A small amount of volatile oil containing an un¬ 
identified ketone was obtained from the luav es. J C, 
Karl and G II McGregor A c hemical examination 
of blaokfellows’ brood, the selerotium of the fungus 
Polyporua tnylUUn, f'ko and Mass Tho material was 
examined by acetylation and by degrailation of the 
acetate with methyl alcoholic liydroclilono acid 
The acetate closely resembled cellulose triacetate 
except thot the specific ojitical rotation was slightly 
high The principal degradation produi ts wore the 
methyl ghicosides, but there was evidence of tho 
presence of some otluir met hyl glyt osido By direct 
acid hydrolysis of the original material, a solution 
(ontainmg glucose and some ketoso sugar was 
obtamed The quantities of nitrogenous and other- 
solublo substances present were low J W Hogarth" 
A note on the decomposition of cobalt amalgam A 
now cobalt amalgam, prepared by electrolysis of 
Cobalt sulphate with a mercury cathiMlo, at a high 
current density, when exposixl to the air is rapidly 
oxulimsl to what upjioars to he a siilioxido of cobalt 
This latter substance is a fine, intensely block powder, 
yielding some hydiogen on troatiiiont with dilute 
acid, and neutral water on reduction with hydrogen 
T H Harrison Brown rot of fruits and associated 
diseases of doci<laous fruit trees (2) The ajiothooia 
of the cjnisal organisms In contmnation of his 
studios of the taxonomy of the brown rot fungi, the 
author presents a comprehensive account of the 
apothecial stage of the three common species of 
brown rot fungi, namely, Sderotxma fructigena, 
Ader and Rub , N laxa, Ader and Ruh., and S 
fructicola (Wint), Rohm A further record of each of 
the first two sjiecies is presented Comparative 
studios of all three are reported and discusseii V. M. 
Tbikojus and D E White . Chemistry of the 
constituents of tho wood-oil of tho ‘caljitng’ pmes (2) 
Guaiol. Guaiol, from C itUratroptm, C„H„0(i), on 
oxidation with potassium permangaaate yields the 
dihydroxyether, C„H„Oi(ii), obtained by previous 
workers, and a substance, C,,H,,0„ tho function of 
the oxygen atoms being undetermined (i) on 
oxidation with porcamphorio acid gives C,,H,,0, in 
quantitative yield, a further indication of the presence 
of a double band or labile third nng in (i) 'Hie action 
of bromine (1 mol.) on (i), followed by hyxlrolysis, 
gives good yields of an mseparable mixture of 
C,JEI ,4 and which reduces eatalytioally to a 

mixture of the corresponding dibydrodenvativas 
Oxidation of giiaiene, dihydroguaione, or (n) baa not 
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led to positive results. Klinor S Hunt A summary 
of changes noted in the allantoic membrane of the 
chick m 600 experiments The allantoic membrane 
of the embryo chick was prepared in the mamier 
described by Moppett (Proc Roy Soc (B), 106, 402 ; 
1929) and exposed for periods varying from 2 hours 
to 6 days to the radiation from a 3 mgm. radium 
needle A comparison with controls exposed over a 
blank needle case clearly demonstrated a radiation 
effect for the longer exposures It was thought that 
more exposure had a sensitising elToct since many of 
the controls showisl abnormalities An extended 
investigation with control spocimons gave no evidence 
of mfectivo changes but the incidence of abnormal 
specimens was greatly reduced by ‘sheltormg’ the 
exposed area by placing face down on cotton-wool 
(To be continued ) 

ViKNNA 

Academy of Sciences. January 10 Erwin Kosak 
The variability of corresponding difforences of 
meteorological cloments and its application to 
climatological problems (Jebtrud Perl True 
solar radiation at different geographical latituiles 
The results of measurements of the intensity of the 
sun’s radiation at eighty stations distributed over 
tho earth’s surface arti sumniansod, and from them 
the mean diurnal course of tho intensity is derived 
for the months of March, June, Septeinhor and 
December Karl Mayrhofkr Roal partial fraction 
series Rudolf Inzinoer A geometry of the line 
elements of the first and soconil order of space 
Theodor Pintnrh The tissues of cestodos 

January 17 LaoroLD Schmid and Huoo K6a- 
PERTH i Amber (3) The insoluble succinin remaining 
after treatment of amber with alcohol constitutes 
fho principal component of this rcwin On dehydration 
it yields pimantlireno (1 7 -dimethylphenantlireno) 

and agathalme (1 2 6 tnmcthylnaphthalone) Max 
Toperczer Knowledge of the earth’s magnetic 
field derivetl from the results of the magnetic survey 
of Austria in 1930 (1) The potential-free part 

RtnioLP Allebs • Certain differences between mono¬ 
cular and binocular vision and mental influence on 
the organ of sight Max Beieb Tho mmle of life 
of Ochthebius quadricolli^ subspee steinbuhUn, Rtt. 
(Col Jfydroph ) Erwin Schadkndokff and August 
Vebdino . Condensations of oholesteryl chloro- 
formate with alcohols and phenols 


Forthcoming Events 

\Meettngs marked with an aelrnak are open to the public 1 
Sunday, March <24 

British Mi'skum (Natural History), at 3 and 4 30 — 
O Tandy "Plant Life of the Sea” ♦ 

Monday, March 26 

BaiTtsH Museum (NATtraAL History), at II 30—0 V 
Seocombe Hott ‘‘Caribou’’ * 

Victoria Institutb, at 4 30 —D Dewar “A Critical 
Examination of the Supposed Fossil Links between 
Itfan and the Lower Animals’’ 

Rotal Oeooraphical Society, at 6 30 —G. M Dyott. 
"Indians of Ecuador" (Oeographioal Film). 

Royal Society or Arts, at 8 —J Grantham • “Reaearoh 
m the Cultivation of Raw Rubber” (suooeeding lectures 
on April 1 and 16) 


Tuesday, March 26 

Royal Aeronautical Sooibty, at 6 30 —Annual General 
Meeting 

Royal Photooraphio Society (SoiENTino and 
Technical Group), at 7 —Annual General Meetuig. 

Dr D A. Spencer “The Accuracy Attainable by 
Straightforward Colour Reproduction (‘2) Filters for 
Subtractive Colour Photography" 

Wednesday, March 27 

BRITISH PSYCHOLOalCAL SOCIETY (MEDICAL SECTION), at 
8 30 - (at the Medical Society of London, 11 Chandos 
Street, Cavendish Square, W 1)—Dr J D Unwin 
‘Sex Regulation and Culture” 

Thursday, March 28 

Royal Society, at 11-1 and 2 16-4—Discussion on 
“The Origin and Relationships of tho British Flora”, to 
be opened by Prof A C Sewanl 

Institution of Civil Knoinbers, at (t —Major M 
Hotine “Surveying from Air Photographs” 

Friday, March 29 

Royai Institution, at 9 -Lord Rutherfortl “The 
Neutron ami Radioactive Transformations” 


INSTITLTK OF Phvsics, March 28-30—Conference on 
Industrial Physics, entitled “Vaemun Devices in 
Reseanh and Industry”, to be held at tho University 
ot Manchester 

Prof W L Bragg I’residont • 

Thf Faraday Socifty. March 29-30 —fleneral discussion 
on “The Structure of Metallic Coatings, Films and 
Surfaces” Introductory paper by Dr C H Desch 


Official Publications Received 


Urrat Britain anp irrund 

Department of rtclentiflc anti Industrial RftM'areh Index to the 
Literature of Food Investigation Compiled by Amuts Kllealrotli 
Oleniile, aaalated by Owen Davies Vol 6, No 1, March I'p v-1-308 
(London H M Btatlom ry Office ) ft* net 

The Hhysleal Society Reports on Progress In Physics Pp Iv + 
.171+2 pistes (London Physical Society) l‘<!< M net to noc- 
telV.ws 

Otuek (‘ouniribs 

.(ounuti <if the Indian Institute of SeliiiKe \ ol 174, Part 10 On 
tho Nature and Extent of Periodic Fhictuatiuiis in certain Soil Con- 
stltnonts By A Hnsmivasan and V Subrahmanyan Pp 113-128 
1 2 rupees Vol 17A, Part 11 On the C'liaracterlsatlon of DlBcrent 
Amylasos By k VeukaU Ulri Pp 127-128-4 2 plates 8 suiiss 
Vol I7A, Part 12 Contributions t») tho Study of Spike-Dlscasr of 

Ssndal-WtKMl treated wl’th Sodium Arsenlte By A V Varadaraja 
Iyengar Pp U1 118 14 annas Vol 17A, Part 13 The Estimation 
of t lilorliie in Water by tbe o Tolldino Methixl By 8 1) Sunawala 
and K K Krishnaswaml Pp Ul-tbl 1 nipee V^nl I7A. Part 14 
-s to the Study of Spike Diwase of Sandal (Sanlabm 
' ** " HyOr^cn-Ion Conoentrariim and BuflM^ 


Cfmtribiition 


1 Srinlvasan i 


Capacity as Faetors of Disease Hesistanix. ... __ 

Sreenivasaya Pp 153-184 1 nmee Vol 17A, Part 15 Estimation 
of Tannin In Plant Mab'rials, Part 1 Cottui aurirulaia By N 
Srinlvasan Pp 185-173 14 annas Vol 17A, Part 16 Raman 

Effect In certain Derivatives of Cyelohezane By O \ Novgl and 
8 K KulkamI Jatkar Pp 175-187 1 2 rupees Vol I7A, Part 
17 Raman Rifect In some Terpenos By O V Nevgl and 8 K 
Xnlkaiul Jatkar Pp 188-188 12 annas Vol 17A. Psrt 18 Deter¬ 
mination of Carbon In Soils By V Subrahmanyan, y V Nai 


V L R Vopa. Pp 101-105 10 sr 


Indian Institute 


ClTilXHlUCR 

Hllger Catalogue F Spectroseopin and other Aooessorles Pp. 
(liondon Adam HUgur, Ltd ) 

Price Lbit of Beakers and Flasks In Highly Resistant Olasa Pp. 
- Mock ^(Pam^hfet No SS lOlK ) Pp 12. (London 


HnrgliM^M ocI 


AbsoipUomster tbr Liquids designed by Mol], Burger sad 
(Aso St) Pp. 4 Non-Recording Mlerophotometer. (} 
^ 2 (Delft > P J. Kipp and Zonen ) 
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Creative Thought and Social Service 

M any who listened to the national lecture 
broadcast by Dr T R. Glover on December 
19 of last year on the challenge of the Greek must 
have recalled the plea for courage and magnanimity 
with which Sir Arthur Salter closed his “Recovery”, 
and that rectorial address of General Smuts at 
St. Andrews on “Freedom”, which should be 
among the endurmg monuments of the hterature 
of 1934 The adventure of the new age, the call 
to creative thought, to the iintirmg endeavour to 
give to every man the physical comfort, leisure 
and free access to all the world’s nch heritage 
which he possesses the capacity to en]oy, demands 
courage and vision, but demands above all the 
individuality and freedom which wore among the 
outstanding characteristics of the Greek 

The note of adventure sounded in these 
addresses repays consideration To sustain any 
Civilisation at a high level requires more than 
learning , it requires a search for new perfections, 
which is the element of adventure and avoids the 
tedium of indefinite repetition and repressmg 
mechanisation Only the adventure of ideas and 
of practice conforming to these ideas can save a 
civilisation from decadence, and the first somoe 
that ideas can render is that of mental fortihsation 
—preparing the mind to receive the ideal of other 
types of perfection which in turn becomes a pro¬ 
gramme for achievement 

This 18 the essential oharaotenstic of creative 
thought—the provision of now ideas, now ideals, 
new forms of service It flourishes in an atmosphere 
of fteedom and of adventure The real problem 
indeed is not that of produomg groat men but of 
producing great societies who will put up the men 
for the occasion, as Whitehead truly remmds us. 
It 18 just because over whole departments of hfe 
to-day the tradition of freedom is steadily weaken¬ 
ing and individual initiative is being repressed 
that the world situation is so dangerous In the 
now experiments at government which arc bemg 
tried out, the individual, aa General Smuts pointed 
out, is more and more at a discount Individual 
freedom and independence of mind are essential 
to all real progress Without them neither scienoo, 
art nor politics can flourish 
This issue of freedom, the most fundamental of 
our civilisation, raised onoe again by the events 
of the last few years, cannot be evaded. The new 
forms of government which have sprung up on 
the Continent, and are urged elsewhere by political 











NATURE 


March 30, 1935 


groups, are based on a denial of liberty, not as a 
temporary expedient but on principle. It is the 
false assumptions on which these experiments are 
based, not the fact of experimenting, despite the 
nsks m experimenting by those who have not 
been framed m the technique of exponenoe, that 
IS our danger ; and the warning given by General 
Smuts last autumn is as impressive as it is 
eloquent. Without freedom, “peace, contentment 
and happiness, even manhood itself, are not 
possible ‘Happiness is Freedom, and Freedom is 
Courage ’ That is the fundamental equation of 
all pohtics and all human government and any 
system which ignores it is based on sand 
The vision of freedom, of the liberation of the 
human spirit from its primeval bondage, is perhaps 
the greatest light which has yet dawned on our 
human horizon It forms the real spur of progress, 
the lure of our race m its cxiaseless striving towards 
the future' Freedom should be a creative 
force inspiring our young men and women to noble 
action ” 

The experiments to which General Smuts refers 
are ui some respects reactions from abuses or 
failurt'B on the part of democratic or suppo-wdly 
democratic mstitutions They are also attempts 
to save the State from the untoward consequences 
of such abuse or failure, but in doing so they offer 
merely a temporary security while jeopardising 
our fundamental human ideals and our finest 
heritage from the past Hero, as so often, the 
deliberate search for security leads to an ansesthosia 
which conceals the paralysis and decay proceeding 
beneath the surface, all the more readily when 
uniformity of speech and OAindiict steadily limit 
and standardise thought 

Many dangers attend this standardisation and 
mechanisation of life, but few are more serious than 
the opportunity they afford for shallow and specious 
doctnnoH to be imposed upon masses of niankmd 
by a few groups the interests of which are served 
by their propagation The scientific worker at 
least should be ahvo to the danger which threatens 
him The limitation of scientific mquiry has been 
expenenced m the past under the donunation of 
theolc^y The bondage of pohtical theones and 
expediencies will prove no less deadly to scientific 
advance than the earlier fetters which soienoe has 
long since shed, and for his own sake the scientific 
worker must not tamely watch their imposition. 
As General Smuts said in his address on February 
9, read befbre the newly founded Sooth African 
Institute of International Affairs (Tht. T%mea, 


Feb 11), “in these grave developments we see 
not new life for the world but rather decay, not 
an enrichment of the European tradition but an 
impovenshment, a negation of the finest and 
noblest insights of human spirit, and a falling 
back rather than an advance in the great cause 
of civihsation”. 

The man of science, however, does not stand 
alone In these last few years, he has been rapidly 
learning to view his work m relation to society, 
to see it not as an isolate but as an integrated part 
of the functionmg of society He has seen before 
him whole fields of society in which his method 
and habit of impartial investigation might be 
fruitfully apphod, and indeed must be apphed if 
society IS to be secure under the conditions created 
by the growing application of scientific discoveries 
in the mechanical world These fields of work and 
these possibilities will disappear if the freedom of 
the individual continues to be restrained The 
direction or rather exjiloitatioii of scientific work 
111 the interests of a single class or of existing 
political theories contains the swhIb of its own 
disaster and downfall 

Nor IS this all If humanity is to reap the full 
results of scientific investigations, if the knowledge 
thus acquired is to bo turned to account in the 
service of mankind, above all in the wide fields of 
soeiology and pohtias, science has to join hands 
with art Civilisation requires beauty os well as 
truth, as well as adventure Even more than 
science, if possible, art demands the free expression 
of indmduahty. Scienoe, it is true, rests largely 
on creative thought and individual enterprise, 
and under modem conditions is evolving a 
technique of team work which ensures their full 
play m the concentrated attack on a definite 
objective 

Progress oven here is thus founded upon the 
expenonce, the integration of discords, and the 
social value of liberty lies largely in its production 
of discords and stimulation of thought. Without 
such freedom and discord, art becomes impossible 
Art IS essentially, as Whitehead has said, a 
finite fragment of human effort achieving its own 
perfection within its own limits It heightens the 
sense of humanity and evolves into consciousness 
the finite perfections which he ready for human 
achievement. In its broadest sense, art is 
civilisation—the unremittmg aim at the major 
pwfbotionB of harmony, the purposeful adaptation 
of appearance to reality Its secret lies in its 
freedom. 
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To surrender freedom is to dry up the fountain 
springs of oreative thought in soienoe and art alike, 
and to render impossible that alliance of soienoe 
and art which is probably our supreme need if 
the results of scientific knowledge over the widest 
fields not merely of the ph 3 ^oal but also of the 
biological and sociological sciences are to be apphed 

Rev 

The Anthropology of the Near East 

An Introductwn to the Anthropology of the Near 
East %n Ancient and Recent Times By C. U 
Anens Kappers With a Chapter on Near 
Eastern Bloodgroups, by Iceland W Parr Pp 
Y 11 +200 + 3 plates (Amsterdam - N V Noord- 
Hollandsche Uitgeversmaatsohappij, 1934) 

I N 1929 Dr Ariens Kappers, director of the 
Central Institute for Bram Research in 
Amsterdam, landed in Syna as a visiting professor 
in the Amencan University of Beirut There he 
remained for a year lecturing on “Histology and 
Neural Anatomy”—for it is as a neurologist that 
he has made his world-wide reputation At 
Beirut he was tempted into a now field of inquiry— 
that of anthropology. Amongst his students ho 
found representatives of that welter of races which 
has made the Near East the despair of the modern 
anthropologist Near at hand were the peoples of 
Syria—the Lebanese, the Dnisos, tho Alouites along 
the coast to tho north, the inhabitants of Damascus 
and of other Synan cities on the border of the 
desert and the bedomn Syrians He had com¬ 
munities of Armenians, Jews and Arabs open to 
him for observation Near at hand was Palestine 
with its puzzling mixture of human types—old and 
new. He took tho field, calhpers m hand, and 
succeeded in measunng 2,600 individuals, repre¬ 
senting the more outstanding racial types To his 
own measurements he added those made by others 
To obtain explanations of the data ho collected 
in Syria,he found it necessary to extend his inqmnos 
until they earned him far beyond the Caspian 
on one hand and the Persian Gulf on the other 
The results of his inquinos appeared as a senes 
of papers in the Proofings of the Royal Academy 
of Science of Amsterdam These researches have 
now been systematised and form the basis of the 
present work—“An Introduction to the Anthro¬ 
pology of the Near East”. A veiy valuable chapter 
has been added by Dr. L W. Parr, of George 
Washington University, Washington, DC, in 
which IS summarised the results of an investigation 
of the Mood-reactions of Near Eastern race 
groups. 

Before attempting to indicate tho conclusions 


wisely and impartially, and integrated into tho 
structure of society. Well may General Smuts’s 
words rmg in our ears an insistent call to join issue 
at once with all those forces which menace so fair 
a prospect of advance, and jeopardise the noblest 
traditions and hontago which have como to man¬ 
kind from the great oivihsations of the past. 


i c w s 

reached by Dr Kappers as to the number of races 
he has identified in the south-western part of Asia, 
and the relationships in which these races stand 
to each other, in an evolutionary sense, it is 
necessary to touch on the methods he has em¬ 
ployed for the discrimination of one race from 
another His method has the recommendation of 
simplicity Ho takes two mcasuroments of the 
heail—^its length and its width—and relies on the 
proportion which the width bears to the length 
to give him an indication of race He insists, how¬ 
ever, and all anthropologists will agree with him 
on this, that when a group of measurements has 
been made the result must not be expressed in a 
single figure as a mean or average but must be 
tabulated so that the individual meoauromonts are 
expressed m tho form of a ‘frequency curve’. 

Dr Kappers regards the form of this curve as 
being imhcative of race Just because tho Turk, 
the Armenian, the Lebanese, the Druses, the 
Assyrians, the Uzbogs, the Kirghiz of Turkestan, 
and the round-barrow people of England have 
frequency curves winch fall on the same range of 
the cophalio scale, they must bo regarded as 
members of tho same race—to which Dr Kappers 
proposes to give tho name of “Central Asiatic”. 
It would be difficult to find two peoples more 
sharply differentiated from each other than are 
the Armemans of Anatoha and the Kirghiz of 
Turkestan If we are guidml by external appear¬ 
ances wo shall assign the Kirghiz to the Mongolian 
stock and tho Armenians to tho Caucasian stock 

Dr Kappers holds that the cophahe index—the 
relative width of tho head—^is a more reliable 
guide to race than are outward appearances After 
a lifetime spent in tho study of cranial oharaoters 
and racial traits, I have oomo to an opposite 
conclusion—namely, that external traits are better 
guides to race and to degrees of racial afilnity than 
are the relative diameters of tho skull. For ex¬ 
ample, if we are to judge tho race of Charles 
Darwin according to his head form, then we must 
assign him to Dr Kappers’ “Central Asiatic Race”, 
but if we judge him accordmg to standards 
aeoepted by his fellow countrymen we must regard 
him as a Caucasian of the Enghsh breed. 

I am oertam the majority of anthropologists 
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will agree with me that relative head diameters 
have not the racial values which Dr. Kappera has 
assigned to them I know, too, they will agree 
with me when I say that Dr Kappera has done 
anthropology an important service by the com¬ 
pilation and publication of hia head charts—92 m 
number. Indeed, his book will serve better, per¬ 
haps, as an ‘introduction’ to the study of the 
cephalic index than to a knowledge of the peoples 
of the Near East He has also done a service by 
again directing attention to ‘apices’ or ‘peaks’ 
which appear with a certain degree of regularity 
in distributional curves of oephahc indices. When 
Dr Kappers had plotted out the oephahc index 
(relative head width) of 136 Armenians measured 
by him in Syria, he found his frequency or dis¬ 
tributional curve rose mto two strongly marked 
peaks, showing a preponderance of mdividuals at 
83 and at 86 He was surpnsed to discover that 
these two peaks appeared m senes of measure¬ 
ments made on Armenians living m lands outside 
Syria ’These peaks or apices were so constant that 
he felt confident they must have a significance 
But what significance * Dr. Kappers seeks to 
explam them by supposmg that the Armenians 
represent a fusion of two races—one in which the 
mean index was at 83, the other at 86 

There is no reason to suppose that such a 
fiision has occurred, and apparently Dr. Kappers 
is not entirely satisfied with this explanation, for 
he throws out the suggestion that evolution may 
work on the diameters of the head, not by running 
up or down a graded scale of diameters but by 
making jumps or mutations—just as wo change 
gear m motor-cars by a senes of big changes. 
For example, Dr Kappers observed when the 86 
peak rose to a higher level on his curve than did 
the 83 peak, then a third peak usually appeared 
towards the end of the frequency curve This 
third peak was situated at 89 or 90 on the scale 
of cephahc mdioes Likewise m the frequency 
curves representmg the oephahc indices of narrow¬ 
headed peoples If the 72 apex rose above that 
at 76, then an additional peak or apex usually 
appeared at 67, towards the lower end of the 
scale. 

Dr. Kappers also accepts gross irregularity of a 
frequency curve as evidence that the people, 
represented by such a curve, is of mixed origin. 
For this reason he looks on the Samantans of 
Nablus, who regard themselves as pure descendants 
of the pre-exiho Israelites, as a people of mixed 
race. Dr. Parr’s investigation of the blood groups 
of the Samaritans was also unexpected in its 
results. The Samaritans showed no afifimty to 
Hebrews or to any neighbourmg Eastern people. 
Dr. Parr explains the peculiar blood-reactions of 
the Samaritans as a result of prolonged inbreeding. 


But if inbreeding gives irregularity in blood groups, 
it ought to give uniformity in cephalic indices. Or 
18 it the case that biometrioians are wrong in 
supposing that a high degree of variation in form 
and structure is indicative of racial mixture ? May 
it not be that degree of variabihty may be a 
oharaotenstic of a race that although genetically 
pure 18 tending to evolve into new forms ? The 
study of human races, as is evident from such 
instances, has not reached the status of a science. 

Particularly interesting are Dr Kappers’ 
observations on the Jews. Among the northern 
Jews—^the Asohkenasim—^he found a considerable 
degree of round-headedness, whereas among the 
southern Jews—the Sephardim—long-headedness 
is the rule The prevalence of round-headedness 
amongst the Asohkenasim is attributed by Dr. 
Kappers to an early prevalence of this form of head 
in Mesopotamia, from which country he denves the 
ancestry of the Hebrews. Also he beheves that 
the Asohkenasim, as they had to cross Anatolia 
on their way to Europe, may have become further 
contaminate by some of the round-headed peoples 
of Asia Minor The Sephardim, on the other hand, 
ho supposes to be chiefly derived from the 
Phoenioians or Canaamtic inhabitants of Palestine, 
who were long-headed and presumably were 
darker skinned than the people of the Exodus. 
Because of the high degree of vanability in head 
breadth and also m their blood affinities, Dr 
Kappers has inferred that the Jews are to bo 
regarded as a rebgious sect rather than as a race. 
Here again we meet a problem which is still a 
matter of debate amongst anthropologists—What 
is a race in the modem world of humanity ? 

I would conclude this brief review by quoting 
the modest paragraph with which Dr Kappers 
ends his text; 

“My only object is to give an introduction to 
the anthropology of one of the most interestmg 
fields of ancient and modem history m a simple 
way, so that the reader who, like the author, is 
not mathematically trained, may get a general 
impression that, I hope, is not too far away from 
the tmtb ’’ Arthitr Keith. 

South African Mammals 
The Mammals of South West Africa : a Biologuxd 
Account of the Forms occurring in that Region. 
By Capt. G. G Shortridge. Vol 1. Pp xxv-t- 
437-f 23 plates. Vol. 2. Pp. ix-1-439-779-(-27 
plates. (London: William Heinemann, Ltd., 
1934.) 42«. net. 

OUTH WEST AFRICA—previous to the War 
German South-Weet Africa—is the dry and 
rather desolate land lying between the Cunene 
and the Orange Rivers on the north and south. 
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the Atlantic on the west and the Kalahari Desert 
and Beohuanaland on the east 
The coastal region, known as the Namib Desert, 
is practically rainless and is without vegetation 
except along some of the dry nver beds, where 
there is sometimes a growth of a species of wild 
melon, the nama, Acanthoaicyoa homda, and 
occasional examples of the very remarkable 
WelvoitacliM mimbtlis Inland from this, the land 
rises a few thousand feet, and the country is better 
watered and supports a small white population 
and a considerable coloured one. In this vast and 
desolate territory a great number of the larger 
game animals, formerly so abundant in the old 
Cape Colony and the Free State, still survive, 
some of them in largo numbers, and it is this that 
gives so much interest to the present work 
Capt Shortridge, who has been for many years 
the director of the Kafifrarian Museum at King 
Wilham’s Town, has made six collecting expedi¬ 
tions, extending over a period of ten years, to this 
happy hunting ground on behalf of his own 
Museum and the Bntish Museum (Natural History). 
He has therefore had ample opjxirtumty for 
acquainting himself with the ranges and habits of 
the mammaban fauna of South West Africa 
After a short introduction on the physiography 
of the country, he proceeds to enumerate the 
mammals, commencing with the monkeys and 
concluding with the pangoUns The nomenclature 
is very carefully worked out and all the numerous 
subspeoifio races are detailed, but there are no 
descriptions or keys, so that the work affords 
little help to the traveller or resident in identifying 
his captures The author gives us, however, a 
great deal of other information as regards the 
native names, the distribution in South West 
Africa and outside, and full accounts of the habits 
both as observed by himself and as gathered from 
all previous sources available In this matter he 
has perhaps been too meticulous It would have 
saved a good deal of space if he had condensed 
the remarks of other authors into a general state¬ 
ment, for much of the quoted matter is mere 
iteration of the same facts, and a carefully con¬ 
densed narrative embodymg the information 
available would have been more satisfactory to 
the reader 

Among the larger mammals still surviving m 
considerable numbers are the Cape hartebeest, the 
blue wildebeest, the gemsbok, kudu and eland, 
but the rhinoceros is now nearly exterminated and 
the elephants, which were so numerous in the early 
days of the ^edish hunter, C J Andersson, and 
his suooeseor, Enksaon, are reduced to a few 
hundred head in the Kaokovold and Capnvi 
region in the north of the territory 
The volumes are illustrated with a number of 


photographs The most remarkable of these were 
taken by Mr J Koester from the air. They show 
herds of zebra and antelope galloping across the 
plains and give a most vivid idea of their numbers 
There is also a senes of maps sliowmg the distri¬ 
bution of the more important species, and a larger 
general reference map The two volumes, which 
are publisheil by the assistance of a grant made 
by the Research Grant Board of the Union of 
South Africa from fiinds provided by tiie Garnegie 
Corporation of New York, are a worthy example 
of book-making ait and are prefaced by a short 
foreword by Field-Marshal Viscount Allenby 
An appendix of more than a liundred pages 
oontams a detailed senes of measurements of the 
vanouB mammals coUootod by Capt Shortridge 
durmg his several journeys in South West Africa 
These would have found a more suitable place in 
the technical papers in which the results of the 
expeditions were worked out, such as the Proceed¬ 
ings of the Zoological Society, where several memoirs 
have appeared If this space had boon devoted to 
descriptions and keys by which the vanous genera 
and species could have boon identified, the volumes 
would have been undoubtedly of greater use both 
to the systematic zoologist and also to residents 
and visitors to South West Africa 
The two volumes, however, do contam a great 
deal of information about the mammals of South 
Africa, and wiU doubtless be welcomed by many 
sportsmen and naturahsts who visit that country. 


The Algae 

The Structure avl ReproducAion of the Algae 
Vol 1 Introduction, ('hlorophycexie, Xanlho- 
phyccae. Ckryaophyc-ea-e. BaciUanophyceue, 

Cryptophyceae, Dinophyceae, Chloromotuidineae, 
Euglenineae, Colourless FlageUata By Prof 
F. E Fritseh Pp xvii -f-792 (Cambndge At 
the University Press, 1935 ) 30s net 
although work on the algm has been very 
extensive durmg the last twenty years, 
there has been, dunng that penod, a noticeable 
lack of accessible summanes of recent inform¬ 
ation This work should remedy the omission 
It 18 a comprehensive treatment of the morphology 
of the algse and it gives impressive testimony both 
to the extent and variety of the recent work and 
also to the thoroughness and judgment of its author 
The present volume deals with all groups except 
the red, brown and blue green algse, which are to 
be treated m a succeeding volume. The general 
method of treatment adopted brings out very well 
the parallel development of similar and increasingly 
complex vegetative and reproductive structures 
in the different! groups The details now available 
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ior tbo Xauthophyueai (Hoterokouto) autl, to a 
less extent, for the Chrysophyoesa and Dmophyoea 
permit a further development of this view At 
the same time, more flagellate types have proved 
to show obvious relationships with those diverse 
lines of development and, as a result, the FlagoUata 
(m the old sense of the term) have almost dis¬ 
appeared as an independent group. Most of the 
forms now fall naturally into the diflerent algal 
groups. 

Further, the great extension of oytological work 
now permits a general view of cytologioal problems 
in the algse, while, in the light of this work, the 
problems relating to alternation of generations can 
be adequately reviewed in the forms of more 
lowly organisation Although Prof Fntsch dis¬ 
claims any attempt to deal fully with the physio¬ 
logy and ecology of the algae, it will be found that 
the sections dealmg with those topics, though 
brief, arc both full and suggestive Moreover, 
because the different mam groups of algao proiluoe 
parallel growth forms and very similar structures, 
the distinctions between these main groups are 
pnmanly and largely physiological The nature 


of the pigments present, the chemical structure of 
the wall and of the food reserves thus become of 
fundamental importance and are neoossanly treated 
m detail At the same time, this peouhar feature 
of the algffi makes it very difficult to relate fossil 
forms with any certainty to any of the groups now 
hvmg, and Prof Fritsch rightly stresses the need 
for caution in dealing with interpretations which 
have been advanced 

This critical and well-balanced attitude is, 
indeed, one of the outstanding features of the 
book. A second feature which will strike the 
reader is its thoroughness Perhaps tlus will be 
only fully apparent to those who have some claim 
to speciabsed knowledge of the algse To those, 
the exhaustive hsts of references will be a joy, 
and, it may be said, probably a revelation Al¬ 
though the book will certainly prove extremely 
valuable and will bo generally welcomed as a text¬ 
book of the best type, it is much more than this 
One may venture to predict that as a statement 
of principles and as a source of information, it 
must long remain the standard work on the subject. 

W H P 


Short Notices 


(1) Handbueh der Kxpenmenialphynk. Ileraus- 

gegeben von W. Wion und F Harms Unter 
Mitarbeit von H Lenz Band 17, Toil 2 
Tecfintscfte AJauttk, Teii I Pp xv-f638 44 gold 

marks Baud 17, Toil 3 . Technuche Akustxk, Teil 2 
Herausgegeben von E Waetzmann Pp xi-f434. 
36 gold marks (Leipzig Akadomisohe Verlags- 
gosollschaft m b.H , 1033, 1934 ) 

(2) The Voice . iu Productwn and Reproductwn , 
a Treatise on Voice Training, Production and 
Reproduction By Douglas Stanley and J P. 
Maxlleld. IT* xii-)-287 (New York: Pitman 
Publishing Corporation ; London Sir Isaac Pit¬ 
man and Sons, Ltd , 1933 ) 10m. M not 

(3) Acoustique. Par Prof Adnen Foch (Collection 

Armand Colin • Section do physique. No 168.) 
Pp 210 (Paris. Armand Colin, 1934) 10 80 

(1) The first two voUimos under notice, written by 
nearly twenty experts and fomung a comprehensive 
survey of present-day knowledge of alt applications 
of acoustics, show how acoustics has become largely 
a branch of electricity. In most experimental acous¬ 
tical researches now, the pressure fluctuations of 
the sounds ore first converted into electrical fluctua¬ 
tions by such devices as the microphone and the 
indispensable thermiomo valve, and are then studied 
as purely electrioid fluctuations. The general methods 
used are desonbed m a 160-page section on methods 
of measurement whioh follows a theoretical section 
on the bauo ideas used in technical acoustics. Oreater 
detail 18 to be found m the sections on the micro¬ 


phone, telephone and loud speaker The propagation 
of sound in free space covers such applications as 
echo-sounding Propiagation over longer distances 
IS treated m the sections on broadcasting und long- 
(Ustance telephony. Speech and hearing are treated 
in a section on medioal acoustics. Musical mstru- 
ments, broadcasting, sound rocordmg and repro¬ 
duction mt^otically, by gramophone records and 
sound films, noise jirevention and shock absorption 
all receive detailed treatment. 

(2) The second work, dealing with voice, is a more 
odvancod treatment than the earlier volume pub¬ 
lished as “Tlie Scionoe of Voice” (1929) For the 
new work the co-operation of J P Maxfield, known 
in Great Britaui as jomt author of the first 
serious treatment of gramophone acoustics, secures 
the accuracy of the physical treatment Maxfield’s 
brief, but very clecir, outline of methods used 
m sound measurement is well illustrated, and is 
followed by Stanley’s treatment of voice-production, 
covering all aspects of vocal techmque. The whole 
book 18 a serious oontnbution to a subject still full 
of unsolved problems. An excellent mdex is provided. 

(3) Prof Fooh’s httle volume, which forms one 
of the Collection Armand Colm, the aim of which 
IB “Vulganser sans abaisser”, is an excellent well- 
balanced treatment of general acoustics. There is 
no English book of similar size and pnee which 
oovers so wide a range and is so up-to-date, and the 
volume would be suitable for all umversity students 
of physios. Some of the mathematies is of on honours 
degree standard. To have covered so wide a range 
without bejng superficial is a remarkable oohievement 
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(1) Introduction d la thione dea groupea rt d sea 
applicationa d la physique quantique Par Prof. 
Edmond Bauer Pp u + 170 (Pans Le<) Preeaes 
umversitaires de Franee, 1933 ) 40 franoR 

(2) Microinergitique Par Dr Pierre Bricout, Tome 

1. Introduction Pp. va + 303 Tome 2. Lea 

thionea et lea faUa Pp iv + 429. (Pans: Gauthier- 
ViUars et Cie, 1933 ) 100 francs oach 

(3) Staiutiache Mechanxk auf qunntentheoreliacher 
Orundlage. Von Prof Dr Pasoual Jordan (Dio 
Wiasonschaft, herausgogobon von Prof Dr. Wil¬ 
helm Wosfcphal, Band 87 ) Pp xi + 112 (Braun¬ 
schweig Friedr Viowcg und Sohn A -O., 1933 ) 
6 80 gold marks 

The throe liooka under review are complementary 
to one another in so far as they cover the whole 
range of quantum mechanics between them 

(1) M Bauer's volume doala with group theory 
and its applications to quantum mechanics aocordmg 
to the methods of J v, Neumann, H. Weyl and E 
Wigner The arrangement of the material is on much 
the same Imes os in Woyl’a well-known book, but the 
treatment is easier to follow and jirobably more 
suitable for students, the arguments being set out 
with the clarity so frequent in French books 

(2) Dr Bricout proposes to give a complete 
summary, adapted to the needs of stuilents, of the 
reseorohee, both experunental and theoretical, which 
are the basis of the quantum theory, but group 
theory and its applications are excluded When 
we consider the difliculty of collecting together m 
a volume of 300 pages all the mathematics and physios 
required by a student os a preparation for the study 
of modem quantum theory, we cannot help adminng 
the skill with which the author has earned out his 
difficult task The second volume of Dr Bneout’s 
book 18 devoted partly to a detailed study of the 
prmoiples and methods of the various forms of the 
modem ijuantum theory and a critical comparison 
of them, partly to a full account of the various 
hypotheses put forward and the oxponmental facts 
to be explained by them 

(3) The small book by Dr P Jordan is on a 
different plane, its object being to provide a purely 
quantum basis for statistical mechanics The book 
constitutes an onginol and valuable contribution to 
the hteraturo of quantum statistics ; no one mf erested 
m this branch of quantum theory can aflonl to 
Ignore it. 

Modems Phyatk • Steben VortrSge liber Materie und 
Strahlung Von Prof Dr Max Bom Ausgoarbeitot 
von Dr Frite Sauter Pp. vu -b 272 (Berhn • 
Julius Springer, 1933.) 19 60 gold marks. 

Psor. Bokn has made a very sucoessfiil attempt to 
give a clear statement of the outstanding advances 
in modem physios in a form which should bo in- 
telhgible even to those of modest mathematical 
attainments The book oontiuns the substance of 
seven lectures given to various associations of electrical 
engmeers m Berlm The essential foundations for the 
later ohs^ters are set out in chapters i and ii, which 
give brief but sufficient accounts of the kinetic theory 


of gases, discharge of electricity tlirough gases and 
radioactivity (including isotopes) The historical 
order is disregarded in the next two chapters in that 
the idea of wave particles is introduced before the 
Bohr atom is discussail The last three lectures deal 
with electron spin and Pauli’s principle, quantum 
statistics and olcftrou theory of metals, molecular 
structure and chemical bonds Thi'sc subjects are 
treated with admirable clearness The illustrations 
and tables are jiarticularly useful, and the book is 
well produced It closes with some roinaiks on the 
problems that at present confront the physicist, 
problems the solutions of which ilcjieiid largely on 
successful mvostigations of nuclear phenomena 

H L B 

A Key to the Stars By K \ari ilcr Hiot Woolley 
Pp viii-t-143 1 8 plates (London, tjlasgow and 
Bombay Blackio and Son, Ltd., 1934 ) 6s net 
This elementary sketch of the more fundamental 
aspects of astronomy is specially designcxl by the 
author to dosenbo “certain knowledge” or “demon¬ 
strable results which partake of the oharaoter 
of laws of Nature” The latest developments of 
astronomy m which "speculation is still rife” are 
deliberately excluded, though there are occasional 
lapses when controversial points are disousseil On 
tho whole, the author has sucooedod in his object 
of giving the lay reader a clear outline of tho methods 
usod m astronomical research and of the moro 
definitely ascertained foots which have been dis¬ 
closed. Ho has been more jiarticularly successful in 
describing some of the fundamental ooncoptions on 
which modern astrophysios is based, m two chapters 
on the temperatures and composition of tho stars 
There might, however, have been more extensive 
treatment of several jMiints without violating the 
expressed rule against intieducing speculative matter 
—especially as he devotes a certoui amount of 
attention to such subjects as stellar evolution and 
tho rotation and expansion of tho universe 

Dreaina in Old Norae Literature and their Afflnitiea in 
Folklore With an Appendix containing tho 
Icelandic Texts and Translations by Dr Georgia 
Dunham Kclohner Pp vui+154 (Cambridge 
At the University Press, 1935 ) Ids 6d not 
The material with which tins author hero deals is 
in its special field unique Not only do tho dreams 
which she has oxtracteil from Old Norse literature 
constitute tho only record ot its kind from among 
the old Teutonic peoples ; but also they belong to 
both pagan and Christian times It is thus possible 
to mark the change m thought implioatoil by tho 
transition from one system to another In this 

respieot this material is probably a safer guide than 
the folk loro with which tho author has instituted a 
oompariBon Tlie sources from which the material 
IB drawn are the Elder and Younger Eddas, the 
prose Saga and Sk^dic poetry. The original Icelandic 
text, with translation, of a selection of the dreams is 
given m an appendix, and introductory chapters add 
a background in a brief account of early Icelandic 
history and culture. 
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Electron Diffraction as a Method of Research* 
By Prof. G. P. Thomson, fes. 


I N 1924, Pnnee Louis do Broglie put forward the 
thesis that all material particles, and in 
particular electrons, have properties analogous to 
those of a tram of waves This view, which is now 
universally accepted, is the foundation of ‘wave 
mechanics’, the modem theory of interatomic 
effects. It predicts that electrons should show 
diffraction effects with cr>’stala similar to those 
given by X-rays For the present purpose, it is a 
sufficient statement of the theory to say that a 
bi'am of electrons uniform in energy is regarded 
as replaced by a tram of waves the wave-length X 
of which 18 given by X —(Planck’s constant A)/(tho 
momentum of an electron) As this wave train 
passes through matter, each atom of the matter is 
the source of a scattered wavelet the amphtude of 
which is (very roughly) proportional to the atomic 
number of the atom These wavelets will interfere 
with one another and with the onginal wave 
exactly as the corresponding wavelets in optics, 
and form an interference pattern, varymg in 
intensity from point to point, m the space bohmd 
tlie scattering matter Do Broghe asserted that if 
any detector of electrons, for example, a fluorescent 
screen or photographic plate, bo placed in this 
space, the distribution of electrons recorded by it 
reproduces exactly the interference pattern, the 
electrons recording themselves in large numbers 
where the intensity of the waves in the pattern is 
large, and only sparsely where it is weak 

Calculation shows that X—Iff-* cm for eleotrons 
of 160 volts energy; it diminishes as the energy 
increases, being about 0-7 x 10^ cm for 30,000 
volts, which IS the order of energy used in most of 
the work to be desmbed The wave-length is thus 
of the order of that of X-rays, but the scattering 
per atom is about 10’ times as strong, corre- 
sponduig to the far greater atoppmg and scatter¬ 
ing power of matter for electrons than for 
X-rays 

The first test of do Broghe’s hypothesis was 
mode by Davisson and Germer’ usmg slow eleotrons 
(<^100 volts) , although they found an agreement 
with theory which was rightly taken as establishing 
the truth of the hypothesis, there were outstanding 
differences from the simple theory which later 
experiments have rather increased than diminished. 
Some of these are probably due to difficulties of 
technique and the extreme sensitivity of alow 
eleotrons to surface impurities, others to neglect 
of second order effects m the theory, but until 
therft is better agreement with theory the experi¬ 


ments cannot be used with safety to investigate 
unknown structures 

Work with cathode rays ('^30,000 volts energy) 
18 free from this objection Experiments* with 
thin films of metals (~10-* cm) showed an 
excellent agreement in all particulars with the 
theory, making use of the known crystalline 
structure of the metals as previously found by 
X-rays. Once this is established, the electron 
waves become a now tool to mvostigate the 
structure of matter All that is necessary is that 
they should pass through the specimen to be 
studied without losing energy by inelastic collision, 
for this would alter the wave-length and destroy 
all phase connexion with the original wave * The 
new tool closely resembles X-ray diffraction but 
the two are in some respects complementary in 
their usefulness, for while the X-rays are deep 
penetratmg and average over a considerable 
volume of matter, the electrons only penetrate a 
shallow layer and can detect surface peouhanties 
which would bo swamped by the excess of internal 
matter if X-rays were used 

A further advantage of the greater scattermg is 
that exposure times are less Electron diffraction 
patterns require seconds or less, while the cor¬ 
responding times for X-rays run mto hours. This 
18 important for the investigation of gases, and 
promises to have considerable importance in 
chemistry The diffraction pattern obtained from 
a gas, either with electrons or X-rays, consists of 
diffuse rings. It is due to mtorferenoe between 
wavelets scattered from atoms in (he same molecule, 
and the position and intensity of the nngs depend 
mainly on the various distances between the atoms. 
Consequently it is possible to test stereochemical 
theories by oomparmg patterns calculated from 
them with those actually found Important work 
has been done on these hnes by Wierl*, Brookway 
and Pauling*, de Laszlo* and others 

Debye has used X-rays in a similar way, the 
theory being practically identical As compared 
with the crystal method of mvestigatmg the 
shapes of organic molecules, there is the advantage 
that the molecule is studied free from its neigh¬ 
bours’ influence, and also that the effects of mole¬ 
cular shape am not mixed up with those of the 
crystal lattice As an example of the method, 
Wierl* was able to show that the benzene ring 
forms a plane hexagon, while cyclohexane is 
wrinkled Again, Hendricks and others* showed 
that in 1.2 diiodobenzene the- I—C valency 
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directions are bent out 10° from the symmetrical 
positions, thus leaving room for the normal I—I 
distance of 4 00 A, an example of ‘stone hin¬ 
drance’ Considerable progress has been made 
with determining mter-atomio distances The 
table shows some of the latest results 


For solids which can be obtained os thin films, 
a very simple apparatus is sufficient All that is 
needed is a beam of cathode rays limited by fine 
holes, a holder for the film and a photographic plate 
which can bo lowered into place without disturbing 
the vacuum. Fig 1 shows a typical diffraction pat¬ 
tern formed in this way. But the range of useful¬ 
ness of the method is greatly increased if we can 
investigate surface layers on massive solids To 
do BO requires a more elaborate apparatus, as it is 
necessary to adjust the surface to the beam by 
moving it in the vacuum. The adjustment has to 
be fairly precise, for the angles of diffraction are 
only of the order of l°-6° Suitable specimens are 
about 1 cm. square and are carefully flatted before 
use. A metal specimen, if then etched, will give 
sharp semi-circular rings (the other half or rather 
more lies in the shadow of the specimen) similar 
to those given by a thin metalho film and charao- 
tenstio of the crystal structure of the metal 
The rings are due to electrons passing through 
mmute crystalline projections on the surface If 
the surface is then oxidised, the pattern changes 
to nngs characteristic of the oxide. In this way, 
for example, Cates' has shown that the surface 
layer of rust is 'fFeOOH even when the rust is 
black, though the bulk of the material in this case 
ie probably FejOi. Copper* shows sometimes 
ordinary Cu,0 and sometimes another, umdenti- 
fied oxide, not CuO in its usual orystallme form 
but perhaps an unstable modification Silver 
mirrors are known to be unproved by holding for 
a short time in the fumes of aqua regia ; Dint* 
has shown that they then become covered with a 
layer of Ag,0. Many other oompounds have been 
observed as a result of chemical reactions In 
some oases they cannot bo identified, for the 
•videnoe given by a nng pattern is like that given 
by an optical spectrum in that one cannot deduce 
the nature of the substance from the pattern or 
the spectrum, except by comparison with that 
of a known substance. If the presence of some 


compound is suspected, it can bo tested for by com¬ 
paring the pattern given by the specimen with that 
given by the compound, which can often be found by 
powdering some of the compound on to a very thin 
film of celluloid or similar substance transparent to 
electrons, which is then examined by transmission 
It 18 a ranty to find a clean surface 
which diH'S not give some sort of pat¬ 
tern, but to get good results the sur¬ 
face must be carefully prepared The 
chief difficulty is to reduce the ‘back¬ 
ground’ due to electrons inelustically 
scatteroil Electrons will not penetrate 
more than a small multiple of 10-* cm 
without an inelastic collision, but they 
will go hundreds of times a« far before 
they got so slow that they fail to affect a photo¬ 
graphic plate A good specimen is one which has 
relatively few lumps of thickness within this range. 



Fio 1 PlllracUon paUftrn of gold foil (86 kiloTolts) 


Just as in the case of X-rays, the sharpness of 
the nngs is a valuable indication of the size of 
the minute crystals causing them Small crystals 
give diffuse rings, bemg equivalent to diffraction 
gratings of poor resolving power In practice the 
diffuseness becomes marked if the crystal size is 
less than about lO** cm. Owmg to the small angles 
mvolved in electron diffraction, there is a marked 
difference in the effectiveness of the rows of atoms 
along and perpendicular to the beam, which is 
important in dealing with patterns such as those 
given by the cleavage faces of iomc crystals and 
indeed by single crystals generally. Unless the 
thickness in the direction of the beam is greater 
than about 10~* cm the atoms along the beam 
will not interfere completely, and the pattern will 
resemble that given by a ‘crossed grating’ corre¬ 
sponding to the array of atoms m the piano 
normal to the beam, rather than that given by a 
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three-dimensional crystal (Fig 2) Since 10-* is 
greater than the cfFectivo penetration of the elec¬ 
trons, the patterns given by rough (etched) crystals 
are all found to be of the 'crossed gratmg’ type On 
the other hand, smooth cleavage surfaces can give 
the X-ray type of pattern smise the whole surface 
is bathed in each electronic wave, and interference 
can occur between atoms on the surface any 


hw II tlim pattem <liio to etelw'il single 

(il Kipper 

chstance apart provided only that the crystal 
structure is perfect This last restriction is in¬ 
teresting because it enables one to deduce the 
degree of re^larity of the surface from the sharp¬ 
ness of the diffraction pattern In some cases, for 
example, diamond, the structure can be shown to 
be re^ar over a distance greater than 2 x 10-‘ cm , 
m others, for example, rocksalt, the region of 
regulanty is less and depends greatly on the care 
with which the surface is prepared. 

There is no evidence of any inherent 


since the softness of these single crystals favours 
distortion 

An interestmg modification of the theory be¬ 
comes necessary when dealing with diffraction by 
very flat surfaces. The wave-length of the electrons 
depends on their momentum, and changes when 
they enter a region at a different ]Mtential It 
follows from Huygen’s construction that there is a 
refraction of the waves at entormg and leavmg 
the surface, and a consequent shift in the position 
of diffracted spots For cathode rays the refractive 
index of most substances only differs from unity 
by about 1 in 6,000 but, owing to the small glancing 
angles used, the effect is quite appreciable provided 
the surface is flat It is negligible if the electrons 
pass through roughnesses or if the glancing angle 
18 more than about 5°. The values found for the 
inner potentials of ionic crystals are of the order of 
12 volts (see table B); this is in general agreement 
with the mean potential which would result from 
the distnbution of electrons m the crystals, but 
no accurate calculations have so far been made 
It is difficult to get flat enough surfaces on metals, 
but Darbyshire” has been able to show that the 
inner potential ofzmc is 16 5 volts and of antimony 
about 12 volts, values which agree roughly with 
what 18 to be expected on Sommerfeld’s theory of 
electrons in metals 

Electron diffraction seems likely to 3 neld im¬ 
portant information as to the process of crystal¬ 
lisation and the mochamsm of crystal growth. 
For example, it is found that films of metals 
deposited either by cathodic spluttering or by 
evaporation are in the form of small crystals 

TaBLR B INMIB PuTBMTUl.8 Of lOSlO CBTSIAU 


‘coarse structure’ in crystal surfaces 
Another valuable test of crystal ac¬ 
curacy 18 afforded by the Kikuchi bnes, 
these are pairs of parallel black and 
white Imes which often appear on the 
photographs when smgle crystals are 
used as speoimens Kikuchi'* showed 
that they are caused by repeated 
scattenng of the electrons, and that 
each pair lies symmetrically on either 
side of the line in which some plane 
of the crystal intersects the plane 
of the photograpluo plate. It follows 
that if different parts of the oiystal are 
mohned to one another, they will give different disposed at random on the substrate. Heating to 
lines, and if there is any oontmuous range over quite a moderate temperature, far below the 
which the crystal directions vary, the lines wiU be meltmg point, results in the films recrystalliaing in 
smudged. Actually they are often surpnsingly such a way that some simple crystal face is more 
sh^, and in such oases one can say that the or less parallel to the surface of the substrate". In 
orientation of the crystal is perfect to 10' some oases the orientation is almost perfect, in 
or bettor. The fines are often poor or absent others not so marked. The face chosen seems to 
from metallic crystals, as one might expect, depend mostly on the temperature* and not on 



‘ Meiwuremento with electroni of average energy 30,000 volte • Measuremente 
rlth eloctrona of 8,000-5.000 volte 
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the nature of the substrate imless this is closely 
related in crystalline structure to the film Thin 
films of oxide lifted off the surface of molten metal 
often show strong orientation , usually a tetragonal 
or hexagonal axis, as the case may bo, is normal to 
the plane of the ^m” Tnllat’ * has observed the 
groi^h of thin films of metals into single crystals 
under heat treatment Kirchnor” finds that 
films of salts such as cadmium iodide, when 
deposited on celluloid by evaporation, give diffrac¬ 
tion patterns by transmission which show that the 
crystals when first formed are small, but grow on 
standing even at room tem{x>rature, and onentato 
themselves 

All interesting effect has Ixien reported by 
Finch" when a surface of polycrystalUne zinc is 
oxidised tn vacuo The zinc oxide, which, like the 
zinc itself, IS hexagonal in structure, appears iii a 
modified form in which the basal piano is con- 
stnoted so as to conform in size with that of zino, 
there being a corresponding extension of tho 
hexagonal axis so that tho volume of the unit cell 
remains approximately unchanged Presumably 
the oxide is formed on the basal piano of zino 
crystals and tries to accommodate itself to the 
spacing it finds I have observed*’ a different 
effect with a copper single crystal, a cubic struc¬ 
ture (probably (lu,0) appears which conforms in 
direction with the cubic structure of the copper, 
but has a different spacing Interesting effects 
occur with oxide films on tho surface of molten 
metals Thus Jenkins'* has shown that these take 
tho form of small patches of oxide orientated with 
a crystal axis normal to tho surface but otherwise 
at random When the lead solidifies —under tho 
conditions of the experiment it forms a few large 
crystals—the oxide patches on it turn round into 
paraUelism forming a single thin crystal, presum¬ 
ably under the influence of directive forces from 
the crystallising metal 

Reswrohes by electron diffraction in England" 
and Germany" have furnished proof of the exist¬ 
ence of the layer of amorphous material on the 
surface of polished metals which Sir George Boilby 
first discovered by microscopy. If a polyorystalhne 
metal surface is worked with abrasives in tho usual 
way, the rings get gradually more diffuse, indicat¬ 
ing a reduction in crystal size, until when tho 
surfaoe is fully polished all that remains is two 
very diffuse rings. These broad nngs can some¬ 
times be regarded as due to the fusing together of 
groups of rings which have grown diffuse, but 
more often they occur m the wrong position. In 
these oases, and, by analogy, in the others too, one 
must regard them as due to a truly amorphous 
ktate of the metal. The relative size of the two 
rings is constant (1‘86 :1) and agrees well with 
tiiat found by X-rays in liquid mercury, and with 


the theory of diffraction by a random aggregation 
of spherical atoms. From the size of the rings we 
can deduce the diameter of the atoms In some 
oases this agrees well with those found from crystal 
structure, in others the sizes are too small, perhaps 
indicating an abnormal configuration of the outer 
electrons Finch** has observed that thin layers 
of other metals de{) 08 ited on these pohshed sur¬ 
faces disappear after a few seconds, being ap¬ 
parently dissolved by the amorphous layer Only 
after repeated deposition of tho foreign metal can 
a permanent layer of it be formed 

A research of a very different type is that made 
by Munson’* on layers of grease and other lubn- 
oants Ho found that long-ohain carbon compounds 
and greases when smeared on a metal or oxide 
surface form a structure of molecules orientated 
with thc'ir lengths normal to the surface The 
structure is pseudo-crystalline in that these long 
molecules have a common direction and roughly 
constant distance apart between their chains, but 
there is no lattice The orientation indicates a 
strong attraction for the metal surface which 
prevents the grease being squeezed out of a 
lubricated beanng, while tho absence of rigid 
crystal form makes it possible for tho molecules 
to bond readily post oue another and so accom¬ 
modate the irregularities m tho surfaces to be 
lubricated The lubricating effect of graphite 
has also been studied", it dcjiends on the 
orientation of tho flakes of grapliite parallel to 
tho surfaces 

The above short and uicomplete account may 
perhaps give an idea of the kind of problem which 
can usefully be attacked by the method of electron 
diffraction Readers may be surprised at the 
absence of any mention of gas layers atlsorbed on 
sohds So far no effects which can be iittnbuted 
to thorn have been observed with fast electrons 
It IS possible that the electronic bombardment is 
intense enough to remove them from the surface. 
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L^ht-Waves as Units of Length* 

By Dr. W. Ewart Wu^liams, King’s Ctollege, London 


COMPARISON OP THK RKSTILTS 

W ITH tho exception of Sears and Barrell, none 
of tho investigators seems to have realised 
the full implication of the fact that, while the yard 
or metre are purely distances, tho paths observed by 
means of all forms of mtorforometors are ‘optical 
paths’, or the product of the metrical chstance and 
the refractive index of the space concerned Tho 
two quantities only oomcido when tho space is a 
vacuum, so that if a given standard is said to 
contain so many waves in air, tho nature and 
consistency of the air must be specified to such 
limits that its index cannot vary by an amount 
greater than the percentage accuracy within which 
the value is specified. Not only are the temperature 
and pressure of importance, but almost equally 
so the constitution and composition of the air 
The primary importance of the work of Sears 
and Barrel! lies not so much in the accuracy and 
thoroughness with which the investigation has 
been carried out, as in the fact that they have 
provided us with tho vacuum wave-length of the 
red cadmium line, canymg out a direct comparison 
with evacuated vmits as well as with air It is 
very disquietmg to find that the refractive index 
of air thus accurately observed is considerably 
different from that given by the Meggers and 
Peters tables", which is the standard conversion 
table in general use by spectrosoopists for obtain¬ 
ing the vacuum frequencies of spectral Imes 
The humidity of tho air was not observed in 
the earher work of Miohelson , at 16® C. the index 
increases by 7 parts m 10’ when saturated air is 
replaced by dry au- If we assume the air to have 
had an average humidity of 60 per cent, Michelson’s 
value for the wave-length must be reduced by 
0-0023 A to obtain the result for dry air 
Neither Micholson, nor Benoit, Fabry and Perot, 
took account of the percentage of carbon dioxide 
present during their experiment. Normal ‘fresh 
air’ is supposed to contam 0-03 per cent carbon 
dioxide, but the amount present in a closed room 
may be far in excess of this duo to the presence 
of observers. P6rard“ has shown that an observer 
will contribute approximately this amount to the 
air of a room of 100 cubic metres capacity in tho 
time required for a single set of observations, 
namely, 1J hours. An increase of 0 03 per cent 
In the oarbon dioxide content decreases the wave¬ 
length by 0-0003 A., so that only the more recent 
leterminations can with strict fairness be intw- 
jompared. 

• Continued from p. 461. 


The values of the wave-length of the red cad¬ 
mium line in dry air containing 0 03 per cent 
carbon dioxide at 760 mm. pressure and 15° on 
the normal temperature scale are given below: 


Year lavmtl^ton 

1806 Benoit, Fabry, Perot 
I92S Watanabe and ImalztimI 
1033 Soars and Barrell 
1934 Aflstera 

Moan 


liie In 10-’* metres 
6438 4703 
6438 4082 
6438 4708 
6418 4672 

6438 4687 


• The resulU have been corroctod In tenns of the more recent 
detemiliiatlona of the lengths of these International 8ub-Btandarda 


For the present, this is probably the best value 
that can be taken for tho wave-length of this line 
in ‘normal’ air. It differs but httle from the 
accepted value of 6438 4696 A., which was 
primarily based on tho determination of Benoit 
and his oo-workers The difference of 0 0036 A 
between tho values of the Beichanstalt and the 
National Physical Laboratory seems far too groat, 
smoe it amounts to almost a whole wave-length 
in the number of waves m the metre The dis¬ 
crepancy has most probably arisen in the imtial 
comparison of the national standards with the 
Sevres sub-standards Tho prehmmary Japanese 
results showed a difference of 0 002 A. between 
the values obtained from the two standards No 10 
and No 20 These were later sent to Pans for 
re-moasurement against the international sub¬ 
standard No 26 and others The corrections of 
■f0-2n for No. 10 and -0-11(4 for No 20 
brought the wave-length values into close agree¬ 
ment. The result of Benoit and his oo-workers 
has been included in the above table in spite of 
the unoertamty regarding the oarbon dioxide 
content The probability is that the lengths of 
No. 26 and T, are more accurately known than 
those of the National Standards, and the greatest 
source of error undoubtedly lies m this portion. 

It seems imperative that the rule prohibiting 
the actual use of the prototype metre itself will 
have to be waived, and the German and British 
standards be oompared with it as soon as possible. 
The difficulty of this work can best be appreciated 
from Pig. 1. This photograph (reproduced by 
courtesy of M. P6rard) shows, with a magnification 
of 300, one of the fiduciary lines of the Inter¬ 
national Sub-standard No 26 which has been used 
in the earlier determihationa The centre of the 
whole is supposed to be the actual position of 
setting, and metrologists claim that they can inter- 
oompare two standards to within ± 0-2 p. This is 
equivalent to finding the centre of Fig. 1 to within 
± 0*03 mm , i^hich is clearly impossible. By 
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reduoing the magnifioation a sharp image is obtamed, 
which is more of the diffraction pattern of the 
comparator objective than an image of the actual 
Ime itself. The result in a great measure will then 
depend on the oonditiona of illumination of the 
Ime comparator 

It seems oertam that imnor systematic errors, 
in the optical portion, chiefly connected with the 
conditions of illumination of the 6talons, still 
remain uncorreoted Their efifoots are, however, 
noghgible compared with the real uncertainties of 
line standard measurements Even at the present 
time, there would be a considerable gain in 
accuracy if a wave-length were accepted as the 
fundamental standard, but before a change is 
decided upon, it seems very desirable that the 
whole position should be reconsidered in the light 
of recent knowledge The discovery of the hollow 
cathode discharge by Paschen and its further 
development by Schuler have given us a light 
Bouroe that is much more monochromatic than the 
Qeisaler tube of Michelson or the argon-filled 
cadmium lamp as used by Soars and Barroll The 
further possibihty now exists of finding a more 
suitable line from a heavier, non-isotopic element 
of zero nuclear spin, since we are no longer limited 
to the more volatile elements 

Tilton" has recently earned out a statistical 
analysis of the data on the refractive index of 
carbon dioxide - free air, from which he deduces a 
correlation between the refraotivity (p — 1) and 
the twenty-three year magnetic cycle of sunspots 
Some of the data are admittedly uncertain, but 
there seems to be evidence of a real variation that 


makes it essential to adopt a vacuum wave-length 
as the ultimate standard, if and when a change 
IS made 

For the moment, we cannot do better than 
accept the mean value given in the above table 
as the wave-length of the red cadmium line in 



‘normal’ air, and to adopt Sears and Barrell’s 
value, 1 000,276,49, as its refractive index The 
vacuum wave-length then becomes 6440*2493 A 
and the Imperial yard, defined as a length at 
02° F , contains 1,419,818 31 vacuum wave-lengths. 


'* Ueggen and Vetera. Bull Bur Xtand , 14, 647 , 
“ Mrard, Proe -mb Cum ini Povtt Mei, n i 
"Tilton, Bur Stand J /to , 1», 111 , 1»M 


Obituary 


Pbov. Bohuslav Bkaunkr 
ROF. BOHUSLAV BRAUNER, one of the best- 
known representatives of Czech oheraistry of 
the last half century, died m Prague on February 15, 
after a short illness He was bom on May 8 , 1865, 
in Prague, the son of Dr Francis Brauncr, who was 
a noted Prague lawyer and Czech political leerfer 
His mother Augusta, a very talent^ and spintod 
lady, was the daughter of Prof K A Neumann, the 
first professor of chemistry at the Polyteohmc 
Institute of Prague, and the grand-niece of the well- 
known Germah pharmacist. Prof. Caspar Neumann 
(1688-1787), one of the founders of pharmaceutical 
chemistry. 

Thus Brauner seems to have inherited bis likmg 
and abihty for chemistry from his mother’s side. 
Great attention was paid in the Braimer family to 
languages, cuoongst which besides the Czech mother- 
tongue, Russian, English, German and French were 
equally cultivate. There the foundation was laid 
of Brauner’s astonishing practical linguistic know- 
iodge. He showed a r^ned taste for fine arts like the 


other members of his larnily , his sister Zdenka 
BraimerovA bemg a well-known Czech pamter 
In 1873, Brauner wont to tho University euid to 
the Techmoal School m Prague, whore one of his 
teachers was the physicist Ernst Mach, at that time 
professor in the University of Prague Before attain¬ 
ing the doctor’s degree, yoimg Brauner wont abroad 
for trammg m research , contrary to the fashion at 
that tune, when ‘•p\ery chemist had to embark on 
orgamo chemistry", he preferred inorganic trammg 
under Bunsen m Heidelberg m 1878 Two years 
later, Brauner went to Manchester, attracted by the 
work of Sir Henry Roscoe on rare elements. 

The school of chemistry m Owens College, Man 
Chester, had a profound mfluenco upon Brauner, 
who learned there to love tlie origmal Anglo Saxon 
spmt of experimental mvostigation m natural 
philosophy. During his years m Manchester, Braimer 
was eagerly mvestigatmg the rare earths, and ho 
succeeded m proparmg a double fluonde of totra- 
valent oenum and potassium which on gentle heatmg 
gave off free fluorme, thus for the first time obtamed 
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by purely ohemioal means. Fourteen yeema later, he 
found a similar reaction with lead totrafluonde 

Fascinated with Mendel^fi’s system, Braimer 
entered mto scientific oorrespondenoe with the genial 
Russian chemist m 1881 and was greatly impressed 
by meeting him in St Petersburg There a cordial 
f^endship between the two enthusiastic Slavonic 
chemists began, to last for twenty-five years, until 
the death of Mendel^if 

A problem which occupied Brauner’s nund for a 
long time was the position of the rare earth elements 
in the Periodic System. As a strong sulherent of the 
tabular form of the system, ho expected that these 
elements would somehow fit m so as to show their 
chemical analogies By dotermmmg carefully their 
atomic weights, he was already able to predict the 
gap between neodymium and samarium. In his 
mvestigations at Manchester, Braunor succeeded m 
showmg the complexity of didymium, denoting by 
Dia and Dip what Auer von Welsbach three years 
later called praseodymium and neodymium This 
brilliant work was submitted by Brauner to the 
Charles University of Prague for his ‘habilitation’ 
thesis He was appomted assistant professor there 
m 1890 and full professor m 1897 

During his whole academic career. Prof. Brauner 
worked mtensively at the ohemistiy of the rare 
earths and on the determmation of atomic weights 
As a specialist m the first branch, he was asked by 
Mendeltefi to write the esicount on rare earths m 
hiB famous textbook “Pnnciples of Chemistry”, 
whilst m the other branch he immortalised himself 
in Abegg’s well-known "Handbuoh der anorgamsohen 
Chemie”, to which he contributed hi» masterly critical 
discussion on atomic weights. As an authonty on 
those determmations, he fought, together with 
Venable, for the now base O «■ 16 •000, right down 
to its general adoption at the Fans Congresa m 1900. 

Prof. Brauner retired in 1926, after forty-three 
years of teachmg, during which time he lectured to 
generations of chemists and pharmacists. The highest 
Boientifio distmotions came to him not only from his 
own people, but still more so from abroad. Those 
he treasured most were the honorary memberships 
of the Chemical Society of London, the Amoncan 
Chemical Society and the Soci^td Chimique de 
France, and the honorary D.Sc of tho University of 
Manchester. His seventieth birthday was celebrated 
by a jubileo number of the Recue%l de» Tmvatue 
ChimiquM det Pays-Bae m 1926, and ^ his seventy- 
fifth birthday by the jubilee number of the ColUetwn 
of Oxechoshtxik Ohemioal Communicattona ui 1930. 

The personality of Prof. Brauner was one of im¬ 
posing and onginal mdividuahty His Herculean 
figure, quick penetrating eyes, high and broad fore¬ 
head, and strong features harmonised well with his 
oommanding voice, dry remarks and sarcastic wit 
Yet his sanguine enthusiasm often also brought tears 
mto his sjres, revetdmg his gentleness of heart and love 
for Ttumltind and the whole of Nature One of his 
great bobbies was astronomy, tho progress of which 
he followed os eageriy as that of chemistry. No 
wonder that with such noturaliatio bent he soon 
became a passionate and ardent reader of Natcbb, 


of which he had read carefully every number, start- 
mg from his Manchester days m 1882 Often he 
contributed to it thoughtful and conscientious 
reports His recreation was sport, which ho mtro- 
duced and promoted enthusiastically m Bohemia, 
having become attached to it dunng his studies m 
England His Spartan mode of hfo most probably 
preserved his health m spite of the noxious atmosphere 
of the chemical laboratory and his somewhat delicate 
lungs Yet pneumonia, which attacked him several 
times m his stronger days, suooeeded at last m 
overcoming him m his eightieth year, to the smoere 
regret of his two sons and daughter and his many 
devoted fnends and pupils J. K 

Sir Leslie Mackenzie 

We regret to record tho death of Sir William 
Leslie Mackenzie, whioli oooiiiTeil m Edinburgh on 
February 28 

Sir Leshe Mackenzie was a native of Boss-shire 
and graduated M A , with double honours, at the 
University of Aberdeen m 1882. He studied medicine 
m Abt'nleon and Edmburgh and, at tho latter Uni¬ 
versity, took tho degree of M.B , C.M„ with honours, 
in 1888, and M.D , with highest honours, m 1896 
He held the D P H and was a fellow of tho Royal 
College of Physicians of Edinburgh In addition to 
achieving a brilliant career m medicine. Sir Leslie 
was a recognised authority on psychology and mental 
philosophy. Ho hod gamod the Fiillorton and 
Ferguson scholarships in mental philosophy, and was 
at ono timo examiner m mental philosophy as well 
as m medical jurisprudence and public health at tho 
Umvorsity of Aberdeen. His later work was recog¬ 
nised m the award of the Medal of Honour of tho 
University of Brussels m 1920. In Aberdeen also he 
was a resident medical officer m the Royal Infirmary 
and afterwards was assistant professor of physiology 
and Amott lecturer in physiology at Qordons 
Colleges. In his earlier work ho had thus a wide 
knowledge and interest, as well as considerable and 
diverse experience. 

For Sir Leslie’s later work, which was more of a 
pubho nature and hod its outcome m tho develop¬ 
ment of the vanouB modem branches of pubho health 
service during his term of office on the Local Govern¬ 
ment Board and Scottish Board of Health, he had his 
first insight while, for a tune, assistant to that 
emment and widely-known hygienist. Prof. Matthew 
Hay, medical officer of health for the City of Aber 
dean. From this assistantship he become the first 
medical officer of health for the combined counties 
of Wigtown and Kirkcudbright, under the Local 
Government (Scotland) Act, 1889, where be had to 
organise the public health work of a very large area 
He and Prof. Hay were selected to give evidence 
before the Royal Comnusslon (for Scotland) on 
physical training. Ho had earned out for the Com 
mission and reported on the examination of six 
hundred sohool obildren, and the Copuniseion’s 
report resulted in the establishment of the Sohool 
Medical Service. 

In 1894, Sir Leslie was appomted medical officer 
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of health for Leith, where hw ability and aohieve- 
mentB, added to those already acoomplishod m his 
previous appointments, led to his selection, m 1001, 
for the post of medical inspector under the Local 
fJoveminent Board for Scotland. In 1904, he became 
medical member of the Local Government Board and 
later of the Scottish Board of Health which took its 
place In the latter capacities he took a prominent 
part m the development of the tuberculosis service 
and the scheme for medical services in the Highlands 
and Islands of Scotland His name is also closely 
associated with the development of the maternity 
and child welfare service, he havmg, m 1016, pre¬ 
pared a report for the Carnegie Trust on “Scottish 
Mothers and Children”, published m 1917 At this 
tune also ho was a member of the Royal Commission 
on Housing, the Ballemtyne (3ommission, a branch of 
pubho health work which he himself regarded m 
among the most important, if not the most important. 


of his activities for the betterment of the people of 
Scotland. He was also crown nommee for Scotland 
on the General Medical Council. 

Among Sir Leslie’s published writings, other than 
those already referred to, wore “The Nervous 
System” m Prof Barn’s “Senses and Intellect” , 
“The Devolopmont and Outlook of Public Health” 
m Nelson’s Loose Leaf Medicme , “Health and 
Disease” , “The Health of the School Child” ; “The 
Medical Inspection of .School Children” 

The sympathy of all who know him, personally 
or by repute, will go out to Lady Mackenzie, who also 
IS a well known and active social worker. Lady 
Mackenzie has taken a keen mterost and no small 
part m the effort for tho improvement of conditions 
m Scotland, and is a member of several boards of 
public bodies and of the Departmental Committee 
now receiving ovidonoe on the hoolth services of 
Scotland 


News and Views 


‘Backward Tribes' in the Indu Bill 

CoL Wbdowood, by movmg two amendments on 
Clause 91 of the India Bill m the House of Commons 
on March 22, secured from Sir Samuel Hoare a state¬ 
ment of the intentions of the Government m dealing 
with the primitive tnbes of India He pomted out 
the extreme undesirability of the probable course of 
action of the Provmcial Governments in an effort to 
assimilate tribal areas to conditions m tho rest of the 
territory under their jurisdiction, and urged the 
retention of such orocM under Bntish control with a 
system of administration similar to that of ‘indirect 
ride’ which has been mtroduoed m West Africa. 
That the problem is by no means negligible in its 
dimensions is indicated by the numbers affected 
CoL Wedgwood’s estimate puts the numbers of the 
backward tribes at 43,000,000, of whom 13,000,000 
only will bo affected by the protective measures 
proposed by the Government. These figures ore m 
excess of those given in the Census Report of 1931, 
where the primitive tnbes are stated to number 
26,000,000 (in round numbers), of whom 8,280,000 
are said to retain their tnbal religion. The difference 
IS probably due to the more rigid exclusion m the 
Census figures of tnbes which have passed over 
recently, or are in process of passmg, mto the de¬ 
pressed cl as ses, the usual fate of tnbes which have 
come into contact with outside conditions. 

Aix observers are agreed as to the debcate oqudi- 
brium of the sooial organisatkm of the primitive 
tnbes of India, which is unable to withstand even 
the most impartial application of tho pnnciples of 
British justice In Rajputana, for example, it has 
been found to have led, in the desire to distribute 
ei^-handed treatment, by almost imperceptible 
degrees to an increase in the power of the land-owner 
and the restriction of tho nghta of the tnbal holding 
Any inOTease in facilities of communication has had 
a rafrfdly dluntagraring effect. Sir Samuel Hoare 


was able to give the House an assurance that tho 
Government has this aspect of tho matter m view , 
and he mformed the members that, as the result of 
consultation with export opmion m India, it had 
been decided that certam areas, wlierever such treat¬ 
ment was possible, would be scheduled for control 
by tho Governor only He closed with the confident 
statement that “tho Government hod made the 
position safe”. In so domg, he appeared to rely to a 
great extent upon the fact that there has developed 
a school of Indian administrators “who had specially 
concentrated on the study of the kmd of problem 
that was in the mmd of Col Wedgwood” Some 
assurance, however, that measures are bemg taken 
to ensure that the supply of such admmistrators 
will not fail m the changed conditions would have 
been oven more welcome. 

Antiquities m Iraq 

Fubthbr details of tho allocation of antiquities 
from Ur as between the Bagdad Museum and the 
institutions which were responsible for the Jomt 
expedition are given by Dr. Leonard Woolley in 
Anltqutty of March. These, unfortunately, had to 
be omitted from his commumcation m The Ttmes 
(see NAxmis, 134, 999 , 1934); but they should 
convince any impartial judge of the fairness of Dr. 
Woolley’s contention that the prmciple of division 
has operated in favour of the Bagdad Museum, and 
that there is no ground for the accusation that Iraq 
has received a negbgible proportion of the finds or 
has been deprived of priceless treasures which should 
not have left the coimtry Dr. Woolley admits that 
m the earher yecurs of the excavations objects of 
exceptional importance or value were allotted to the 
shore of the Bzpeditioii ; but this was due to the fact 
that tho Bagdad Museum had not then tho teohmoal 
equipment necessary for their special treatment and 
preservation. As Dr Woolley’s statement is precise, 
its detail is open to verification ; but a reply which 
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has since appeared in the Bagdad paper el Btlad 
evades this issue Dr Woolley goes on to show 
specifically m detail that the Antuiuitios Department 
of Iraq, having first choice, was in a position to, 
and did, select the most valuable anil finest specimens 
for Its proportion of the finds, without any com 
)>cnsation ^mg given to the Expedition The law 
IS interpreted m such a way that there is a danger 
that the share of any Expedition may become m 
sufflcient to justify tho expenditure ontailotl by the 
work of excavation The reduction of tho number 
of expeditions in this field to three indii ates that this 
view 18 only too welt foiindml. 

Artificial Lighting at the National Gallery 

On and after April 1 tho public will be able to 
visit tho National Gallery, Trafalgar Square, until 
S p m on three evenings m the week This has been 
made possible by a new lightmg scheme, which has 
been the subjtict of extensive roseaich during tho 
past SIX years Tho installation has boon designed 
to secure a reasonably high mtensity—about 4 foot- 
oandles—upon tho pictures themselves, and at the 
same tune to prevent too great a fooluig of darkness 
over tho remainder of the room Suspendeii fittmgs, 
each eontaming a high poworetl frosted bulb, arc 
used, and a system of louvers and reflectors directs 
as much light kiwarda tho jiioture carrying portion of 
tho walls as the architooture of tho several rooms will 
lierinit. Tho height of tho fittings has been calculated 
upon the assumption of a viewing distonce of eleven 
feet from the walls Masks are employed to stop tho 
glare m the direction of doorways m tho majority 
of cases this has proved satisfactory, though mstiviioos 
will always arise when the geometry ctumot be 
satisfied without producing a shadow on the wall or 
in a comer An emergency system of lighting, which 
comes mto operation automatically m case of failure, 
IS held m reserve 

International Vitamin Standards 

Thk International standards for vatamms A, B„ C 
and D are now available for issue to laboratories, 
institutions and research workers in Great Britam 
and Northern Ireland These standards were accepted 
for mtemational use at the Second International 
Conference on Vitamm Standardisation held in 
London in June 1934 under tho auspices of tho 
Permanent Commission on Biological Standardisation 
of the Health Organisation of tho League of Nations 
The Conference recommended that they should be 
kept at the National Institute for Medical Research, 
Hampstead, N W 3, which would act for this pur¬ 
pose 08 the central laboratory on behalf of the Health 
Organisation of the League of Nations The standards 
for the vitamuis Bj and D remam unchanged, and 
their supply at regular half yearly mtervals will bo 
oontmued as before Tho standard for vitamin A 
has been changed ; a pure specimen of 3-oaroteno 
having been adopted m place of the impure prepara¬ 
tion of carotene hitherto employed The unit of 
vitamin A remains imohanged, though it is now 
defined as the vitamm A activity oontained m 0*6 


microgrom of pure p-carotene In accordance with 
the recommendations of the Conference, the P- 
rarotene is issued m the form of a solution m oil, 
of which I gm contains 800 international unite The 
quantity of this standard solution supplied to each 
applicant is approximately 6 gin , and, on account of 
tho small quantity available, it can be supplied only 
at yearly mtervals, and not half-yearly os formerly. 
i-Ascorbic acid has boon adopted as the mtemational 
standard for vitamm C, the unit of activity bemg 
defined as tlio vitamm C activity contained in 0'06 
mgm of pure i-ascorbio acid A fuller account of the 
recommeiuiations of tho Conference on Vitanun 
Standardisation appears elsewhere m this issue 
(p 516) 

Chemical Engineenng in Industry 

Great Britain is awakening to the importance 
of tho chemical engineer, a man who knows the 
nature and properties of tho new constructional 
matonals or is able to design large plants for the 
oontmuous production of those materials which are 
classed as chemicals It is at least likely that tho 
big developments m the future will be among the 
chemical industries making, at a low price, substances 
for which there is a considerable ne^, almost auto¬ 
matically as a oontmuous process Such will require 
the ablest chemical engmoers to design and operate 
them There are two societies active m promotmg 
tho subject and m bringing together those who 
practwe it, and post-graduate courses are provided 
in several of the London colleges Greater progress 
in chemical ongineermg has been made abroad, 
particularly in tho United States and m Germany, 
emd for some time past tho dosirabdity of holding an 
mtemational congress has been realised by those 
interested, in particular by tho late Su Frederic 
Nathan Thanks to the assistance of the World 
Power Conference with its widespread organisation, 
a Congress has now been arranged, to take place m 
London on June 22-27, 1936 The programme, which 
has just been issued, lists the influential members of 
the organismg committees, whose names are a 
guarantee of the support the Congress is receivmg 
It further mdioates tho scope of the projected pro¬ 
gramme . this covers plant, fuel and heat and general 
problems, administration, development and general 
aspects of the subject It is desired that the papers, 
while adhering strictly to chemical engineering, should 
deal as fully as possible with tho economic aspect 
of the subject The Committee aims at inviting 
technicians of repute to present papers dealmg witli 
particular aspects of these subjects rather than havmg 
a miscellaneous collection of papers, and if they are 
successful tho Congress should be a memorable 


Dr. WiUum Dcrham, F.R.S. (1657-1735) 

On April 6, tho bicentenary occurs of the deatii 
of Dr William Derham, rector of Upmmster, Essex, 
and for thirty-three years a fellow of the Royal 
Society. Bom.at Stoughton, near Worcester, on 
November 26, 1667, he entered Trmity College, 
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Cambndge, in 1675 and took holy orders. In 1682 he 
■was made vicar of Wargravo, Berkshire, but seven 
years later was appointed to Upminster, where he 
spent the remamder of his life and where he is buned 
iSerham united a smcero devotion to his calling with a 
passion for mathematical and philosophical studies 
Elected a fellow of the Royal Society in 1702, he 
contributed papers to tho Phtlosophical Trantwtvma 
on the motion of tho pendulum m a vacuum, on 
sound, sunspots, Jupiter’s satellites, tlie aurora 
borealis and other subjects His separate writmgs 
mcludeil his “Physico-theology", 1713; and his 
“Astro-theology”, 1716, while m 1726 ho edited 
“The Philosophical Exiieriments of Robert 
Hooke and other Virtuosoos” He was made a 
canon of Windsor, and m 1730 the University of 
Oxford conferred upon him the degrtxi of D.D for 
his services m the cause of religion by his culture of 
natural philosophy 

Lead Minmg m the Northern Penmnes 

Thb history of lead mining m the Tyne, Wear and 
Tees areas during the eighteenth and nineteenth 
centuries was desenbed by Dr. A Raistnck before 
the Durham Philosophical Society on March 16. 
Two oompames have worked practically all tho mmes 
m those areas, the Ixindon Lead Co and tho Beau¬ 
monts. Tho former began with a charter granted in 
1692 to a company formed m Bristol to attempt 
the smoltmg of ore with coal This venture closed 
after two years, but two Quakers, Edward Wright 
emd John Haddon, of London, obtamed the reversion 
of a much older charter (of 1654) of the Society of 
Mmes Royal (Copper), a CJerraan concern formed to 
work Cumbrian ores Wright seems to have mvonted 
the reverberatory furnace, long called the cupola 
from its shape, and found that it was very suitable 
for lead refiiung They extracted silver, and with 
some Newcastle Quakers founded a smelt mill at 
Ryton-on-Tyne m 1704 , before that (from 1696), 
difficulties with the oath it contamed prevented their 
takmg up the 1692 charter, but those were overcome 
m 1704, when the accumulated silver was sold to 
the mint. This company, long known as tho “Quaker 
Lead Compemy”, until 1730 had aa output of about 
160 os. of silver a week, and m 1706, Sir Isaac Newton 
then being Master of the Mmt, they were granted 
a mark which appears on most of Queen Anne’s 
comage until 1737. The maimdy money was corned 
from their silver for another hundred years They 
bought ore from Abton Moor, and worked lead also 
in Flmtshire, and dnally m Yorkshire, Scotland, 
Ireland and the Isle of Man. The tale is too long to 
repeat hero, but the Pattinson process of deeilvensa- 
tion was discovered at Blaydon in tho Beaumont 
works. The two concems worked harmoniously 
together, and many improvements -were made by 
the London Lead Co. In 1860, the declme set m, 
the oompemy surrendered all its leases in 1907 ; and 
now only three mines are working tmder the new 
Weofdale Lead Co., and those recently closed will 
never re-open. An interested visitor at the leotiure 
waa Am iMt manager of the old company. 


Speed in Aviation 

In his Friday evenmg discourse delivered at tlie 
Royal Institution on Friday, March 22, Prof. B. 
Melvill Jones discussed the problems of speed. Tho 
speed of aerial transport is limited solely by the 
power which can bo provided to drag the aeroplane 
through the air, without reference to its support; 
the power required mcroasos very rapidly with speed, 
but can bo much reduced by good stream-hnmg 
Tho recent mcroasos m speed of civil air transport 
are due mamly to improved stream-linmg With 
well stream-lmed aeroplanes the power is expended 
mamly m overcommg skm friction, so that the 
detailed study of tho skm friction on the curved 
surfaces of the wmgs and body merits, and is recei vmg, 
groat attention by research workers Tho magnitude 
of tho skin friction force is delicately dependent on 
surface smoothness and on the smoothness or other¬ 
wise of the flow very close to tho surface of the wings 
and body. After perfect stream-linmg, m the ordmary 
sense, has been achieved, still further important 
moroases m speed Would follow from any considerable 
extension of the area over which the flow remains 
smooth very near to the surfaces of the wings and 
body, but to obtam this smooth flow over large 
surfaces movmg at high speeds may be very dilBcult, 
aud it 18 still a matter for conjecture how much of the 
great mcrease of speed which might conceivably be 
obtamed in this way will ever be roahsod in practice. 

Recent Acquisitions of the Natural History Museum 

This Department of Entomology has received 
from Mr R W Lloyd a gift of clrawmgs of quite 
exceptional mteroet and value These consist of the 
original coloured plates prepared by Jacob Hubner 
for his “Collection of European Butterflies”, pub¬ 
lished durmg tho years 1796-1830, at Augsburg m 
Cormany. There are 862 plates in all, a number 
which exceeds that of the published work by many 
cancelled and amended copies Concemmg tho 
identity of some of the smaller uisects illustrated 
there has long been doubt , it is hoped the com¬ 
parisons which it will now be possible to make 
between the origmals of these figures and the material 
available m this Dopiirtinent will enable most of 
those doubts to be removed It is mteresting to note 
that until a few weeks ago it was unknown iti Great 
Britain that these drawmgs even existed The 
Department of Geology has recently acquired from 
Dr. Wyatt Wmgravo a largo collection of fossil 
mvertebrates (chiefly Ammonites) from tho Lias and 
Infenor Oolite of the Dorset district A crystal of 
gem ulivme (pondot) from Burma has been purchased 
for the Department of Mmorals Presents to the 
Department molude a fine group of large crystals of 
wolframite from Pelagatos Mountains, Peru, oolloctod 
by the late Prof J. W Gregory and presented by 
Mrs. Gregory. 

Thb Department of Botany has received a collection 
of dried plants made in Twaong (Tibet) and Bhutan 
by Messrs G. Sherrifi and F. Ludlow There are 
623 flowering plants and 63 cryptogams, wluch are 
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specially dried and preserved, and form a most 
valuable addition to the herbarium, for fow plants 
have previously been collected from this area They 
have not yet been wholly worked over, but it is 
probable that they contain a percentage of new 
species wliich will be of horticultural mterest Seeds 
of a number of plants likely to prove of horticultural 
value have been sent and distributed to the more 
important gardens m the country. The Maharajah 
of Bhutan kindly granted permission for this ex¬ 
pedition to reinaui longer In the coimtry than ongm- 
aUy arranged, and thus enabled collections to bo 
made after the rains were over, which had not been 
possible m the previous season Miss Guhelma Lister 
has presented the 221 original drawings of the 
“Lister monograph” on Mycetozoa published by the 
British Museum Tlie drawings are of considerable 
artistic beauty and scientific accuracy 

Marine Biology in Ceylon 

Mh a H. Malpas, actmg marine biologist to 
the Department of Fisheries, m his Admimstrativo 
Report (Manno Biology) for the year 1933 (Ceylon, 
Part 4 Education, Science and Art (G), April 1934, 
Ceylon Government Press, Colombo) expresses his 
regret at the severe loss the fislienos research in 
Ceylon has sustomed by the departure on leave, 
preparatory to retirement, of Dr Joseph Pearson, 
who has done so much for the fisheries, especially the 
fish resources of Ceylon The survey of the pearl banks 
in 1933 revealed a promising sign of ropopulation of 
the banks, small branches of oysters bemg found over 
most of the paar areas, especially over the West 
Cbeval, usually the first paar to receive spatfall 
after a long period of barrenness. Tliese oysters are 
not themselves of any fishablo value, but are import¬ 
ant as they-may produce subsequent spatfalls to 
repopulato the banks. It is anticipated that a con¬ 
siderable area will lt>o covered with spat at the next 
inspection Favourable prospects are also shown for 
a senes of fishones of the wmdow-pane oyster 
Exponments wore conducted with the view of ascer¬ 
taining the efiocts on pearl oysters of abrupt changes 
of salmity It was found that oysters kept in a mixture 
of 1 part of fresli water to 2 parts of sea water were 
unaffected after several days, while others kept m 
a mixture of equal parts of fresh-wator and soa-wntor 
quickly succumbed Although the experiments are 
not conclusive they indicate that, as the pearl fianira 
ore some miles distant from land, it' is not possible 
for flood-water to bring about such a reduction m 
salinity as would be harmful to the pearl oystere 

Survey of Salmon and Freshwater Pishenes 

Peobiahs of biological interest ore raised ui the 
Ministry of Agriculture and Fisheries Keport on the 
Salmon and Freshwater Fisheries for the year 1933 
In at least three rivers, the Wye, the Severn and the 
Bxe, there have been reports that the size and 
number of smolt shoals migratmg seawards m 1933 
were well above the average. It is considered that 
the great majority of these will have euisen from the 
1930 spawning, and that year was noteworthy as one 


m which the number of fish observed on the spawmng 
bods was unusually low. Under such conditions the 
eggs will have been relatively undisturbed and well 
distributed. The possibility anses therefore that the 
presence of too many fish on the spawmng bods may 
be detrimental by causing disturbance of the already 
spawned eggs and overcrowding of the newly hatched 
fry 'Tlie production of goo<l broods in years when 
the breedmg stock does not appear to be large has 
also been observed among some sea flsh. A further 
problem of considerable interest is afforded by the 
occurrence m 1933 of sprmg-run salmon in the River 
Plym, where sprmg fish are not normally found. 
'Their occurrence follows on the introduction of 
salmon fry from eggs of early runnmg Scottish fish 
m 1928 If this is an indication that such fish breed 
true, always produemg sprmg fish, tho results of 
experunonts to eradicate tho autumn fish rumung 
up after tho close season will bo watched with interest. 
Although ui the year under review there had been a 
slight decline m the total catch of salmon and migrat¬ 
ing trout, tho roporUni mortality of flsh as a result 
of pollution or from furunculosis has fortunately been 
low m spite of tho dry weather conditions Much 
work of interest and value is bemg oonduoted at the 
Alrosford Experimental Station from the chemical, 
botanical and zoological points of view, and the usual 
surveys of a largo number of rivers have been made. 

Balance of Life m Nauonal Parka 

The institution of animal reserves, on a large or 
small scale, eventually raises a question as to whether 
artificial control of conditions should bo encouraged 
or abolished Everyone will agree with tlie dictum 
that the object is “to preserve National Park areas 
in as nearly as possible their natural condition and 
at the same tune to make them accessible to the 
people for study, for recreation, and for play” Dr 
Joseph Grmnell quotes with approval, and suggests 
(m a short article in the Journal of the Society for the 
Preservation of the Empire, Jan 1936, p. 61) that 
animal hfo in national parks should simply bo left 
alone “It can be encouraged m amount and variety 
most practically by desistmg from any avoidable 
interference with the full range of natural conditions 
of food and shelter A do-nothing policy is tho soundest 
policy. . . . Also mtroduction of non-native kmds 
of animals should be guarded against like the plague.” 
In general, Dr Onnnell is correct, but the gue^dian 
of reserves, ospecially of those on a small scale, must 
be on the alert to oorreot any tendency to extremes 
m the population. The reason is that no reserve is 
a thoroughly ‘natural area’; it has somewhere a 
boundary, wid at the boundary natural migrations 
are checked, and unnatural slaughter takes place 
which rebounds upon the reserve population. 

iQuahty of Wheat 

The quality of wheat as mfluenoed by environ¬ 
ment is the subject of a recent paper by F. T. Shutt 
and S. N, Hamilton {Emji. J. Exp. Agrtc., 2. p. 119). 
The question is^not one of soientifio interest only, but 
also of the first commercial importance m the flour- 
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milling and baking industries Value m 'wheat depends 
chiefly on the character and amoiuit of the protein 
(gluten) it contains, but whereas the former is 
essentially an inherited factor, the latter may be 
considerably iniluenoed by environmental conditions 
The tune which elapwes between the formation and 
ripening of the kernel praotioaJly controls its gluten 
content—the shorter the penod the liigher the per¬ 
centage—so that seasonal conditions such as high 
temperatures and absence of exeessivo moisture 
during the later stages of development, which tend to 
hasten ripenmg, result in a valuable high-protem 
wheat Conversely, a starchy grain is produced if 
climatic conditions tend to prolong growth durmg 
this penod. The richness of the soil, oven as regards 
its nitrogen content, does not appear to have much 
influence on the quantity of protein in the gram, but 
its moisture absorbing capacity may be of consider¬ 
able importance as it is necessarily closely associated 
with the rate of ripenmg of the crop From data 
which have been collected over a period of twenty- 
eight years at a number of stations m Canada, it has 
been doduced that the excellent quahty of the wheats 
from the prairie provinces is largely to be attributed 
to the favourable seasonal conditions that obtain, and 
not solely to the selection of the most suitable 
varieties for that district 

Forest Products Research 

Thb annual report of the Forest Products Research 
Board with the report of the Director of the Forest 
Products Research Laboratory, Prmcos Risborough, 
for the year 1933 has recently been published (Lon¬ 
don : H M. Stationery Office 1934). In a general 
statement, the Director notes that the progress of 
timber research has boon satisfactory, whether 
regarded from the pouit of view of the actual results 
achieved or from the value of the results when applied 
in the timber-using mdustrios and professions. Sir 
Ralph Pearson retired from the post of director 
during the year, and Mr. W. A. Robertson, late of 
the Indian Forest Service, was appointed The 
report states that there is evidence of the increasing 
interest taken by industry m the activities of the 
Laboratory, The work carried out durmg the year on 
■ecMoning of timber, both kiln and air-seasoning, on 
steam bendmg, the structure and mechamcal strength 
of Wood and on preservation, is summarised As a 
result of mvestigation work, it is stated that “there 
is no material difference between old and new timbers 
from the pomt of view of ahrmkage and expansion”, 
thereby disprovmg a common behef. Investigations 
were earned 6n m connexion with dry rot and insoot 
damage. Tests were also carried out on the eriokot 
bat willow. 

Birefringence of 'Viicacelle' 

Dk, N, H. Habtshobnb, of University College, 
Swansea, writes i “With reference to my letter on 
the birefringence of ‘Visoaoelle* in the issue of Natokb 
of February 16 (p, 269), my attention has been 
direoted to a note on the birefringence of ‘Cellophane’ 
oontiributed by Mr. Arthur M. Grundy to Watton’a 


Microscope Record in 1931 (Sept, p 22) The name 
‘Cellophane’ is commonly, though mistakenly, used 
as a general term for artificial cellulose sheet, and os 
Mr Grundy did not state the source of his material, 
I am uncertam as to its exact nature It was, however, 
doubtless very similar to, if not identical with 
‘Viscacolle’ Ho noted the uniformity of its optical 
character, and the fact that specimens of different 
thicknesses gave appropriately different polarisation 
colours, but lie gave no data for the relative retarila- 
tions associated with different thicknesses He 
expressed the view that the optical uniformity of 
the material nileil out stress as a cause of its double 
refraction As regards ‘Viscacello’, I do not think 
that the double refraction is due m any degree to 
stress in the finished material, but, as I indicated m 
my letter, the stress mvolved in the spinnmg process 
(that IS while the material is being dra-wn from the 
spinnmg slot into the coagulating bath) almost 
certainly causes an orientation of the cellulose mole¬ 
cules, and this accounts for the observetl direction 
of ‘slow’ vibration I regret that I did not see Mr 
Grundy’s note oarlior, and I glatlly acknowledge his 
prior discovery of the double rofraotion of artificial 
cellulose sheet.” 

Nauve Chmese Drugs of Animal Origin 

Rbmedies derived from the animal kmgdom bulk 
large in the old Chinese literature, and tliree uistal- 
ments dealing with this Chmese materia inedica, 
compiled by Mr Bernard B Read, assisted by 
Chmese soholars, have boon published by the Peking 
Natural History Bulletin The first m-stalment, 
oontammg the ‘animal drugs’, and the second the 
‘avian drugs’, were usaued some tuno ago, and now 
the third doalmg with ‘dragon and snake drugs’ lias 
been published (“Chmese Matona Mediou” 7 
“Dragon anil Snake Drugs”. By Ik'mard E Reail 
Pp 06+6 plates Peipmg The French Bookstore, 
1934 1.60 dollars) Besides products donved from 

snakes, crocodiles, lizards and others, preparations 
from the fossilised bonos of gigantio extmot saurians 
aro mcludisi Attempts are maclo to identify the 
creatures mentioned in the old works, and a Chmese 
mdox IS appended The whole forms a scholarly 
work of coiiBidonibln interest and imjwrtanoe 

British Mosquitoes 

A REViSKD second edition of the pamphlet entitled 
“British Mosquitoes and their Control”, Economic 
Senes 4A, published by the British Museum (Natural 
History), has recently appeared. Tlie authors, 
Messrs. F W. Edwards and S P .lames, describe 
the characters and the habits of the twenty-eight 
species of those insoots found m Bntam Moasuros 
for the control of mosquitoes and their larvre are 
also described, together with means of proteotion 
against bites of the msoots The object of the 
pamphlet is to assist medical officers and others 
engaged in mosquito control with up-to-date in¬ 
formation. It w obtamable, price 4d , from the 
Bntiah Museum (Natural History), Cromwell Road, 
London, S W.7, or through booksellers. 
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The Sky m Apnl 

Thb major planets are moving round towards 
positions favourable for evenmg observation In the 
middle of the summer wo shall see Venus, Mars, 
Jupiter and Saturn m the evening sky. At present, 
Venus is very conspicuous m the western sky just 
after sunset, while Mars becomes conspicuous in the 
eastern sky a Lttle later In April, Mars will precede 
Spica, near which star it has been duiing Man-h 
This planet is m opposition on April 6 Jupiter 
follows Mars, about two houi-s behind in right 
ascension, but its decimation is about 17“ S m 
April Saturn is still an early morning object. The 
moon will occult the Pleiades on Ajiril 6 The 
elements of the occultations visible at Oroenwich 


bemg as follows . 



Star 

Magnituile 

Phenomenon 

GMT 

7 ) Taun 

3 0 

Disappearance 
at (lark limb 

IS** 60"* 

7 ) Taun 

3 0 

Reappearance 
at bnght limb 

19 19 

27 Taun 

3-8 

Disappearance 
at dork limb 

19 24 

28 Taun 

6 2 

Disappearance 
at dark limb 

19 37 


On the early morning of April 22, the moon will 
occult Antaros, magnitude 1 2 The reappearance of 
this star at the dark limb will be visible at Greenwich 
and will take place at [iHlSoi G M T 

Aiioouflcenieats 

A DISCUSSION on “Gravity Measurements” will be 
held m the rooms of the Royal Astronomical Society, 
Burlmgton House, London. W 1, on April 26 at 4 30. 
The discussion will be opened by Dr R C Bullard. 

Thr Triennial Gold Medal of the Royal Asiatic 
Society has been awarded to Sir Denison Ross, 
director of the School of Oriental Studies, and pro¬ 
fessor of Persian in the University of London. The 
Triennial Gold Medal was founded in 1897 m com¬ 
memoration of the sixtieth year of Queen Victoria’s 
reign, and is awarded to an Oriental scholar in 
reoogmtion of outstanding and distinguished services 
m the field of Oriental research, calculated to further 
the objects of the Society The last award was made 
to Sir Aurol Stein » 

The senate of the Free City of Danzig has decided 
to found a State Academy of Practical Medicme 
consisting of eight professors and fifteen honorary 
lecturers, with Dr Kluck as director and Prof. 
Btirgeler as general secretary. 

The third International Congress of Comparative 
Pathology will be held at Athens on April 15-18, 
1936, and will consist of three sections devoted 
respectively to human and veterinary medicine and 
the pathology of plant life Further information can 
be obtained from Dr. A. Codounis, 40 rue Didotou, 
Athens. 


A OONTESKNOB on “Population Studies in Relation 
to Social Plannmg" will be held under the auspices 
of the Population Association of America at the 
Hotel Willard, Washington. D.C., on May 2-4. The 
purpose of this conference is to focus attention on 
the importance of population studies m public affairs, 
especially m relation to plannmg Government 
activities, and to clarify problems on which further 
research is needed It will be primarily a conference 
between research workers m the field of population 
and persons engaged in administration or teaching 
m related fields. Further information can be obtamed 
from the Secretary, 308 Victor Building, Washington, 
DC 

Wk are mformed by M Ch Mane, general 
secretary of the International Committee of Annual 
Tables of Constants, 9 rue de Bagneux, Pans, 6, that 
the Academy of Sciences of the U.8.S R. has guar¬ 
anteed for the next five years a contribution to the 
mtemational ftmd for the publication of the Annual 
Tables In exchange, the U.S 8 R. Academy of 
Sciences is to receive a certain number of volumes 
issued by the Committee of the Annual Tables 
These volumes will be distnbuted among the uni¬ 
versities and scientific institutions of the Soviet 
Union. Similar agreements have been already signed 
with the French Government, the Swiss Oovemmait 
and the Polish Academy of Scienoes 

We regret to loam that the name of Prof. Ig 
Tamm was given mcorreotly as “G Tamm” at the 
foot of the letter by Mr J. D. Bernal and Prof 
Tamm entitled “Zero Point Energy and Physical 
Properties of H,0 and D,0” m Natubb of February 9 
(p 229) 

The January number of Watson's Microscops 
Record, published by W. Watson and Sons Ltd , 313 
High Holbom, W C 1, contains some interesting 
articles, among them an account of the manufacture 
of opticol glass by Dr. W N Wheat, a note on 
projection with the microscope by W C. Clothier, 
and the first part of a description of the theory of 
the resolution of microscopic objects by E. M. 
Nelson These articles will be foimd of interest by 
many jeaders of Natubb, to whom the publication 
will bo sent free on request by Messrs. Watson. 

Appuoations are invited for the foUowing appomt- 
ments, on or before the dates mentioned :—^A lecturer 
m mathematioB at the City of Leeds Training College 
—The Director of Education, Education Department, 
Calverley Street, Leeds (Apnl 10). A physical 
assistant in the Scientific Department of the Ckiurtauld 
Institute of Art, 20 Portman Square, W.l—^The 
Registrar (April 12) A City engmeer and surveyor 
for the City of Nottingham—The Town Clerk, Guild¬ 
hall, Nottingham (Apnl 15). An assistant m psy¬ 
chology at Bedford College, Regrait’s Paric, N.W.l 
—^The Secretary (April 27) A director of the Im¬ 
perial Forestry^ Institute, Oxford-—The Registrar, 
University of Oxford. 
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Letters to the Editor 

Th« Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rqected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on porNTS in some ok this week’s iettbbs appear on p 611 
Correspondents are invited to attach similar summaries to their communications 


Production of Radioactivity by Neutrons 
In a previous letter* we described the moaHuromont 
of tho half-livos of a few elements made weakly 
radioactive by neutron bombardment The same 
neutron source and method have boon used to 
investigate the radioactivity produced by slow 
neutrons m metallic zinc, cwsium nitrate, thallium 
acetate and bismuth carbonate, with the following 
results 

Half-life 

Zinc 100 minutes 

(’ffisium nitrate 75 mmutes 

Thallium acetate 97 mmutes 

Bismuth carbonate No detectable activity 

In addition wo obtained tho O-minute half-life for 
zmo, reported by Fermi and co-workers 
The method we have used to calculate these halt- 
lives, and also those jiublished earlier, affords con 
siderable accuracy m the case of relatively long 
lived elements, even when tlie activity, measured by 
counts per minute, is very weak Instead of plotting 
the rate of countmg, dNjdT, as a function of time 
as 18 usually done (‘differential method’), wo have 
constructed an ‘integral’ curve (Fig. 1) in the follow¬ 
ing manner 


Vie 1 

The activity was measured continuously until it 
had decayed to the normal background of tho 
oountor. A curve was then plotted to show the total 
number of impulses recorded, gomg backwards m 
time from the end of the experiment (curve 1). Part 
of this curve was due to the background, which 
contributed a total count increasing uniformly m 


time (curve 2). The difference between these two 
curves gave the true decay of the active substance 
(curve 3), it actually represented tho number of 
excitetl atoms present at any timo The pomts of 
a logarithmic plot lay very close to a straight line 

The siipenonty of tho mtogral curve method over 
the differential curve method is apparent from curves 
3 and 4 Tho fluctuations m the countmg rate make 
it exceedmgly diflioult to draw a smooth differential 
curve when tho activity is weak 

J C McLennan 
L G Grimmett 
J Read 

Radium Beam Therapy Research, 

Radium Institute, 

16 Ridmg House Street, 

London,W 1 

» NATOS, 18#, 147, Jan 26, 1986 


X-Ray Diffraction Patterns of Ice 
UuRlNu tho last visit of tho late Dr. E W Wash 
bum to Toronto in the latter part of 1933, in an 
address on tho properties of heavy water, he an¬ 
nounced that water vapour, when 
coiidonseil at very low tempera¬ 
tures, formed an amorphous rather 
than a crystalline solid He re¬ 
ported that he did not know of any 
X-ray evidence to this effect Mr. 
Fraser OliVer undertook to tost this 
theory by takmg X-ray photographs 
of the ice formed by condensation 
of water vapour on the outside of 
a coppier rod Tho copper rod could 
be mamtamed at any given tem¬ 
perature The X-ray photographs 
were taken by tho Hull-Debye- 
Soherrer method 

In tho accompanying figure [see 
over] are reproductions of twophoto- 
graphs showmg the X-ray diffrac¬ 
tion patterns of loe formed at 
86” C (a) and - 166'= C (c) 
respectively, together with micro- 
photometer tracings (6 and d) of tho 
fllms In the former case the dif¬ 
fraction pattern consists of hnes 
characteristic of the close-packed 
hexagonal structure of ice, while m 
the latter there is one diffuse Ime 
oorrespunding to a spacmg of 3*7 A , indicating the 
amorphous cliaracter of the condensate Tho Imea 
duo to diffraction by copper are indicatoil m both 
photographs, the other lines bemg those due to ice. 

The results of our experiments, to bo published 
later more fully, indicate that there is a critical 
temperature al^ut — 110' C below which the 
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oondenaate is vitroous and above which crystals are 
formed. Barnes has already established* that ice 
formed by the freezing of water at 0° V exhibits 
Cu Cn 



the close-packed hexagonal structure and that no 
change takes place m the structure of ice between 
0“ C. and - 183° C, 

MoI.rfinnan Laboratory, E B’ Burton 

Umversity of Toronto W F Olivbr 

Feb. 26 

‘ Fm Rot 5oc , A, US, S70, 1929 


Formauon of Galactose in Vital Processes 
SoMR years ago. Prof Robinson* put forward m 
these columns the ingenious suggestion that the con¬ 
version of glucose mto galactose m the organism is a 
direct one and due to an inversion of the configura¬ 
tion of the groups attached to the fourth carbon atom 
of the glucose molecule, consequent upon estenfioation 
of the hydroxyl group conoemed by phosphoric acid. 
It is, however, now recognised that the termmal carbon 
atoms, as distmot from the fourth carbon atom, are 
those which are esterifled in the fructose di-phosphonc 
acid involved in biological processes, and that in these 
latter the acid suffers disruption into the phosphoric 
esters of d-glyoerio aldehyde and dihydroxy acetone 
In these oiroumstances it is pertinent to recall 
first, the demonstration by Schmitz* that the «- and 
p-ooroses resulting from Emil Fischer’s classical 
B^thesis of hexoses from df-glyceric aldehyde (and 
dihydroxy acetone) are respectively dl fructose and 
df-soi4>ofle, and secondly, the mteroonvertibihty, 
shown by De Bruyn and van Ekenstein', of {-sorbose 
(which, together with fructose, would result from 
combination of d-glyoeno aldehyde with dihydroxy 
odetone) and d-galaotoee under the influence of alkali. 


It may, therefore, be said that in prmciple a 
transition from d-gluoose to d-galactose has been 
experimentally realised, and it may reasonably be 
asked whether Nature does not avad herself of these 
reactions for the conversion in question as well as 
for its direct S3mthe8i8 in plants of one or both of these 
carbohydrates Failure to detect trioses m plant 
products is no more conclusive agamst this hypo 
thesis than was the difficulty m detoctmg form^de- 
hyde. Agam, whilst it is true that {-sorbose has 
not been found m Nature, d-tagatose (which stands 
in the same relationship to d-galactose as fructose 
does to glucose) also has not been observed, and, 
on the other hand, d-sorbose, but not {-galactose, 
does occur naturally A more serious objection to a 
biological intor-relationship between l-sorbose and 
d-galoctose perhaps hos m the fact that the former 
does not seem hitherto to have been fermented 
J Kenner 

College of Technology, 

Manchester 


• , 46 . 2827 . 1913 


I, 1000 


Molecular Weights of the Phthalocyanines 


'The accuracy attainable m determining the mole¬ 
cular weights of organic compounds from the density 
and cell dimensions of the crystal has recently been 
the subject of a note m these columns*. It is well 
known, of course, that the crystal data can in general 
give only a maximum figure for the molecular weight 
Thus in the relation 


Molecular weight 


volunae of cell x density 
number of molecules per cell ' 


a knowledge of the space group enables us to state 
the maximum degree of symmetry that the individual 
molecule may contnbute to the structure, hence 
determining the minimum number of molecules m 
the unit cell and consequently the maximum mole¬ 
cular weight The true molecular weight will usually 
bo a sub-multiple of this figure. 

The metallic phthalooyamnes* appear to offer an 
almost unique example of a class of compound in 
which an unequivocal determmation of the true 
molecular weight can be made from the crystal data 
combined with an elementary analysis of the per¬ 
centage of metal m the oomjjound The results have 
proved of considerable importance in deciding the 
structure of these compounds, because their low 
solubility renders the ordmary methods of molecular 
weight determination difficult or impossible to apply, 
except m the case of the magnesium compound*. 

The compounds listed below all belong to the 
monoohnio system, and the space group C{a (P2Ja) 
is olearly established by the examination of many 
hundreds of reflections. The maximum symmetry 
which the molecule can contribute is thus a centre, 
and if we assume that they display this syu^etry, 
then the number of molecules per unit cell is two, 
and we obtam the following figures for the meurimum 
moleoular weight 


phtSt^CTMilne 


120 -6* 
1180 A.* 



IIM A.* 


Xsx moLwtlght 


nr 
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Now the percentage of metal m the compound by 
elementary analysis gives the mmtmum possible 
moleoular weight, namely, that of the molecule oon- 
taimng only one atom of the metal. The results are 
as follows • 

Nickel Ciopper Platinum 

phChalooyanlne phtbalocyanlne phthalocyaulne 
PeroenUge metal 10 6 11 1 £7 1 

Minimum mol welgtat 660 573 720 


As the values of tho maximum and minimum 
molecular weights coincide (withm the experi¬ 
mental limits), it follows that these Qgures represent 
the true moleoular weight, and that the formula 
in each case is CiiHtaNgM, where M represents 
the metal atom, which must reside at tho centre 
of symmetry The calculated molecular weights 
from these formulso are 671, 676 and 707, for 
the mokol, copper and platmum compounds 
respectively. An mteresting pomt is tho practical 
constancy of the molecular volumes. The cell 
dimensions show that the large flat molecules must 
be well spread out m the oc plane A full discussion 
of the many remarkable features of these structures, 
however, cannot be given here. 

Nickel and platmum phthalocyanmea were pre¬ 
pared by tho general methods already described* 
Details will be reported elsewhere All three metallic 
compounds were obtained in a macro-crystalline 
form suitable for X-ray examination by vacuum 
sublimation at temperatures above 600° C Tho 
crystal densities wore determmed by ordmary flota¬ 
tion methods. The improved technique described by 
Bernal and Crowfoot' would doubtless mcrease the 
accuracy very considerably. 

It is possible that these methods might prove of 
value m the study of other complex compounds 
which oontam a single atom of some element, pro¬ 
vided that the necessary symmetry is displayed by 
the molecule. 

J. Montbath Robertson. 

Royal Institution, 

London, W.l. 

R. P. Linstbad. 

0. E Dent. 

Imperial College, 

London, S.W.7 


‘ J n B«m»l and D Crowfoot, NATOS, 184, 809 . li 
' a P Unttesd, J. Ohm Soe . 1018 , 1034 
' a P Uutead and A B Lowe, ibid, 1031, 1934 


Abiorptloo Spectra of Substances containing 
Alkyl Radicab 

In oontmuation of previous work*, the ultra-violet 
{2000-6000 A.) absorption spectra of the vapours of 
a series of oompiounds oontainmg alkyl radicals have 
been measured, using absorbmg columns of 6-100 cm 
and pressnres 0-1-16 mm , except with the more 
volatUe compounds, when pressures up to one 
atmosphere were ompiloyed Extensive prooautions 
have been taken to punfy the substances studied, 
previous work having shown that minute traces 
of impurity may considerably affect the results 
obtain^. 

The abeorjption spectrum of mercury ethyl, 
Hg(C|H|),. with pressures greater than a few mm 
is completely oontinuous at wave-lengths greater 
ttien 2380 A. With higher pressures than hitherto 
Mod, the long wave limit may he at greater wave¬ 
lengths. With lower pressures a system of diffuse 


bands is observed, promment m which are the 
relatively mtense pairs at 2362, 2346, 2306, 2200 ; 
2260, 2236 A. Between these pairs are similar but 
less mtense bands at 2327 and 2272 A A much 
feebler band occurs at 2390 A and another extremely 
famt and more doubtful one at 2660 A Tho bands 
appear to degrade to the retl and in general are broad. 
The system as a whole has an appearance m general 
similar to that observed with zinc diethyl, but there 
ore differences. With longer columns there is a much 
feebler oontinuous absorption extending from 2420 to 
2760 A. with a maximum at 2660 A , the position of 
tho very faint band Tins continuum appears to be 
independent of tho former Tho intervals and in¬ 
tensity relationships suggest that a ground state 
frequency mvolvod is 498 cm modified m the 
excited state to 306, 294, 279. These frequencies are 
probably to be associated with valency vibrations of 
tho metal-carbon link, wlucli is excited electronically 
The other promment excited state frequency has 
values 1046, 1060, 1020, and 1075 cm and is prob¬ 
ably related to a deformation oscillation m the C-H 
linkage (1090 om-‘) as found in tho case of diethyl 
zino and many other examples*. If the feeble 
band at 2560 A is genume, there would also be a 
ground state frequency of 3276, wluch might be 
connected with a valency vibration m the alkyl 
group 

The above results agree with the previous con¬ 
clusion with zme dialkyls that tho region of discrete 
bands is displaced towards longer waves in pasamg 
from methyl to ethyl compounds, for Terenm* has 
recently rejxirted a system of bands with mercury 
dimethyl in tho region of 2000 A , with a similar 
overlappmg continuum extending to much higher 
wave-lengths at the higher pressures 

With germanium totnimotliyl, absorption is con¬ 
tinuous from 0 2330 A , as found for load tetramethyl*. 
The oontinuous absorption previously reported for lead 
tetraethyl occurs at wave-lengths lass than c 2360 A. 
The bands at longer wave-lengths then given for 
tho latter substance have been traced to the pre¬ 
sence of a minute amount of bonreno, which 
could not bo entuely removed by the vacuum dis¬ 
tillation 

With triothylainuie at pressures up to 20 mm 
absorption was oontmuoim from c 2650 A , but the 
absorption hmit may be at somewhat longer wave¬ 
lengths with higher pressures , with triothylphosphme 
the oontinuous absorption begins at c 2600 A. and 
there are indications that in Ixith coses at lower 
pressures with longer uohiinus tho continuum may 
be resolved into extremely narrow diffuse bands. 
With trimethylamine continuous absorption begins 
ate. 2600 A 

With dimethyl and diethyl ether there is a very 
feeble continuum at wave-lengths less than o 2360 A., 
agreeing with the results of Scheibe and Gnoneisen* 
With diethyl sulphide, on the other hand, a well- 
marked continuum extends from c. 2300 A , or with 
higho' pressures from slightly longer woN'e-Iengths. 
At lower pressures a broad diffuse band atipears at 
c 2290 A. Using long columns and very low pressures, 
when the bancl at 2290 A. is scarcely visible, there is 
a faint continuous absorption from a noticeably 
sharp limit at e. 2240 A , and there are indications 
that the mterval 2200-2240 (974 cm -•) is important. 
It IB of Bignifloanoe that a strong Raman frequency 
of diethyl sulphide is given os 977 cm Taken in 
oonjunotion with the results obtamod for hydrogen 
sulphide, and ethyl mercaptan C,H,SH, it appears 
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that with the diethyl-sulphide the elootronio excita¬ 
tion IS in the b-C link. 

Details of the above work and a discussion of it 
will shortly bo published elsewhere, when the data 
for other compounds will also be given. 

H W. Thompson. 

J J. Frewino. 

Old Chemistry Dept, 

University Museum, Oxford. 

Jon. 21. 


_ .. _ J. Chtm Soe., 7tW . I«a4 

• a. Htribers and U. Scbelbe, Z Phyt Chem . R, 7. SSO, 11 
}. Henbcrg and E Teller, Z Phyt Chem , B, tl, 410, 1033. 


Radioactivity of Rubidium 

Klemperer^ has recently shown that i*K“ is very 
probably the source of the natural p-radioactivity of 
potassium. This supports the suggestion put forward 
by the authors* based on Fermi’s failure to observe 
induced P-radioactivity when calcium is bombarded 
with neutrons. Klemperer also suggested that .rRb** 
is sunilarly the source of the natural p-radioactivity 
of rubidium. The effects observed when rubidium, 
yttrium and strontium are bombarded with neutrons 
support this suggestion os follows. 

Hevesy and Hefler Jensen* have shown that 
„K*’ formed from scandium has the same period as 
tlie radioactive isotope produced when potassium 
is bombarded with neutrons and it is, therefore, 
apparent that i»K“ is formed by i*K*‘ capturing 
a neutron, In a similar manner, the short-lived and 
weak p-radioactivity induced in rubidium when it is 
bombarded with neutrons is probably due to ,,Rb** 
formed by i7Rb'’ oapturmg a neutron. If ,,Rb** is 
also formed by tiRb" capturing a neutron, then 
if this nucleus is the source of the natural p-radio- 
aotivity of rubidium, so few new nuclei are produced, 
that the long period will effectively prevent the 
observation of the oorresponduig dismtegration 
electrons. It is noteworthy, as Hevesy* points out, 
that the dismtegration electrons from the i*K** 
nuclei newly fonned when „K** captures a neutron 
cannot be observed oxperunentally for the same 
reason. It is also signihcaut that Fermi and his 
co-workers* have observed no induced p-radioactivity 
when yttrium and strontium were bombarded with 
neutrons. Moreover, Szilard and Chalmers* have 
shown that heavy particles are probably ejected 
from mdium {Z — 49) and v. Grosso and Agruss* 
have suggcsteil that protons are probably ejected 
from uranium bombarded by neutrons It seems, 
therefore, that under the conditidhs existing m 
Fermi’s experiments, the emission of heavy particles 
may have followed neutron capture, and that this 
phenomenon prevails more generally than is to be 
expected. As, moreover, Chadwick and Feather’ 
have shown that the live examples of neutron capture 
followed by a-particle emission are elements of odd 
atomic number, it appears that yttrium „Y** is 
disintegrated under neutron bombardment thus 

„Y** -f n - ..Rb** -fat. 

Hence the failure to observe mduced j)-radioactivity 
with yttrium may be evidence in favour of Klem¬ 
perer’s sugpstion, smee the ^-rays due to the newly 
fanned ,»Rb** would be too few to be observed 
expeninen tally. 


In addition, of eight elements of even atomic 
number, six emit protons foUowmg neutron capture 
Accordingly when strontium is bombarded with 
neutrons the action .— 

„8r** +n-* „Rb“ + p t 

may occur and, therefore, the failure to observe 
disintegration electrons from strontium bombarded 
with neutrons may be additional evidence m favour 
of Klemperer’s hypothesis 

F. H. Newman. 

H J Walee 

Department ut Physics, 

Washmgton Smgor Laboratories. 

University College, Exeter 
March 1. 


' Klemperer, Proe. Roy Soe., A, 148, BS8, IBSS 

• Newman anj Walke, Naitoe, M, 88, Jan 19, 1936 

• Heveay, Natdee, US. 9#, Jan 19, 1935 

‘ Fermi, Amaldl, D’Agortino, Raaettl and Se«r5, Proe Roy Sac , 

^■'Miart a’nd' Chalmen, NaTDEH, US, 98, Jan 19, 1936 

• V Urow and Aktusa, Phyt Ret , 46, 241 1934 

’ Chadwick and Feather. Internationa! Conference on Pliyelca, 1934 


A New Band System of NH 
A NEW baud has been observed m the spectrum 
of a hollow cathode discharge through streaming 
ammonia. The band is degraded to the red and is 
of simple structure, consisting of single P, Q and R 
branches Heads are formed at X46U2 and X4523 
by the K and Q branches respectively. 

Preliminary analysis has shown that the upper 
level of the band is identical with that of the X3240 
band* of the *11— *A system of NH The simple 
structure of the band shows that the transition 
involved is of tho type *11 — *S, so that the filial 
level may be identified with the lower *S+ level 
predicted by Mulliken* for NH, but previously 
unobserved Full details will be publish^ shortly 
R. WiNSTANLEY LUNT 
R. W. B. Pbarsb, 

E. C. W. Smith. 


Imperial College of Science 
and Technology, 

London, S W.7. 

■ & W B Peone, Proe Roy Sac , A. 148 , 
• Rev Mod Phyt , 4 , 6 (Fig 37), list 


Umversity College, 
London, W.C.l 


Action of Altemaung Magnetic Fields upon 
Ferromagnetic Particles 

Will you allow me to demur to the statement on 
p. 349 of the issue of Nature of March 2 that “No 
satisfactory mterpretation of the phenomena was 
given’’ of certain expenmonts of mine on magnetism. 
The Physical Society invited me m 1928 to give on 
address on tho subject of a ‘discourse’ which, at the 
request of the late Sir James Dewar, I had given m 
1923 at the Royal Institution. My address at the 
Physioal Society, published m abstract in the Pro¬ 
ceedings of that Society (vol. 40, part 6, August 16, 
1928) ended as follows : 

“In his Royal Institution p«^r the Lecturer gave 
his reasons for attributing the repulsion to hysteresis. 
He sees no reason for obanging that view In that 
Paper fuller explanations of some of the effects for 
which there is not space here are attempted ’’ 

Readers of Nature will, I think, find that the 
attribution of tho effects to hysteristio repulsion was 
not made by me without very omM oonsideration. 
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In hl8 book “Tho Interaction ol Pure Scientific 
Research and Electrical Engineering Practice” (1927), 
Sir Ambrose Fleming describes the phenomena and 
on p 72 remarks 

"In the Lecture above mentioned Mr Mordey 
discussed the various causes to which tho above 
effects may be duo, and ho came to the conclusion, 
with which tho author of this Imok agrees, that tho 
effective source of the repulsion is magnetic 
hysteresis ” 

Tho Athenaeum, W M Mortni' v 

London. 

March 4 


The necessary brevitj of tho Hesoarch Items 
paragraphs makes it impossible to introduce tho 
reservations and cpialificationa which would bo 
appropriate in fuller accounts In the item referred 
to, the purpose was to direct attention to tho main 
points HI a paper b> H S Hatfield Referonco was 
made to the earlier work of \V M Mordey, but full 
justice could not be done to it To Mr Monley is 
due full credit for tho riiscoxery of the effects m 
question, and for his admirable mvostigations of 
them His work demonstrated very olearlj a de¬ 
pendence oil hysteresis This, however, does not 
enable an immediate explanation of the effects to 
bo given In the last part of his Royal Institution 
lecture, Mr. Mordey appears to atlmit that he cannot 
find a satisfactory explanation of tho phciiomona , 
and there seems to bo no suggestion of an mter- 
pretation on the linos proposed by Hatfield Until 
Hatfield put forwanl his con\'incing and essentially 
simple explanation of the obserx ed movements of the 
particles, it seems fair to say that a full explanation 
of the phenomena hail not been given 

The Writeh op the Note. 


Definition and Measurement of 'General 
Intelligence 

The fundamental reason why general mtolligonce 
cannot bo measured exactly by a hierarchical sot of 
tests even if we agree that they define it (unless one of 
them tests nothmg but general mtelhgenoe) is that 
in such a sot there is always one more Spearman 
‘factor’ than the number of tests : for each tost has 
its own specific factor, and m addition there is the 
general factor. 

Let * represent a set of k hierarchical test scores, 
each test standardised to unity, that is, let z—L», or 





(i;+mj-l) 


where «, ooourS m every test, the other s’s ui one 
each Further, let q be the column vector {?, 
it q% . . .} where q^^—\ and qi—lilnH (t— 

1, 2, 8 . . k) After qt the q'a are entirely at our 

dispiosal, q' is tho transposed of q, and I the unit 
matrix. Then the orthogonal matrix 
B^I-2qq'lq'q 

has the property that LB’^L, where B is the first 
4+1 rows of B. We can therefore write a=*5< 
where it is clear that the ‘factors’ t are different from 
the ‘factors’ t although every test is still ‘two-factor’ 


and tho correlations are unchanged Thus even if 
we agree that these tests define general intolligeiii e, 
we do not know whothor it is or <„ or «„ or v,. or 
any of the infinite possibilities, all givmg diflerent 
measures for tho general mtelligence of the whole 
population. We can rid it of this irdotorminateness 
by adding one or more ‘singly-conforming’ tests (a 
bettor term I thmk than ‘non-conforimng’ whicli I 
used in Nature of January 12, p 71) 

Whether what tho tests thus dofme is general m 
telligeufo 18 a (iiiestion for the psychologist, not the 
mathematician 

Umversity, Godfrey H 'Thomson. 

Edinburgh 
Jan 28 

Biology of Growth and Breedmg 

The observations by Cottam' on reproduction and 
growth of the sea-grass, Zostera manna, are of con¬ 
siderable biological interest He suggests that 
perhaps the length of tho growing season may bo an 
important factor in determimng the breadth of the 
loaves in any habitat, and pouits out that Sotcholl 
has shown that reproduction in the species occurs 
between 16® and 20® C! and growth m the range 
I0®-20® C. In recent work on increase m shell-area 
m tho oyster*, I found that there is large sprmg as 
well as autumn growth in tho Fal Estuary, but only 
a trace of growth m sprmg, with a large summer or 
autumn growth m the River Blackwater Now m 
tho Fal Estuary the temperature rises slowly from 
about 10® in wmter, whereas in tho more insular 
Blackwater oyster bods tho rise is very rapid. Breed¬ 
ing begins in the oyster* at about 16®-16® C , and 
increase in shell-area ceases at the onset of tlio 
breeding season There is thus a longer sprmg 
growing period m such liydrographical situations as 
the Fal Estuary than in localities like the Blackwater. 

The parallel of growth and breeding m the oyster 
with Zostera tnarina is strikmg, as also is the con¬ 
vergence m their biology It is well known that many 
animals breed at a relatively small size under re¬ 
latively high tomporatiirns*, and the explanation 
offoreil* 18 that there are, in many non-stenothermio 
animals, growth and breeding motaboliams governed 
by diffori'iit teraperatiiro ranges, which give rise to a 
physiological antagonism between brooding and 
growth It itioy therefoie bo deduced that when such 
an organism has attamed a certain level of maturity, 
it will begin to breed providing temperature and 
other conditions aro suitable This level of maturity 
may occur at a small size, and if breeding conditions 
do not then obtam, growth may oontmue and pro¬ 
duce a larger or different facies of organism before 
breeding occurs. There are wmter as well as summor 
breeders, and the habitat and rhythms of the whole 
life cycle need to be studied in each species for a full 
understanding of the biology The observations 
made m the study of tho habitat of the oyster and 
the cockle*, it is mtorestmg to note, may bo of value 
m leadmg to an understandmg of the broad-leaved 
Zostera found m deeper w’ater off the coast of Croat 
Bntam. 

Deportment of Zoology, J H Orton 

Univrersity, Liverpool 
Feb 22. 

■ Cottam C, NATima, 1S5, 306, Pvb 23, 1035 

• Orton, J H.J Mar Bwl Attoe., U. 384, 410 , 1028. 

• Orton, J H , (SkI , U, 830 , lOM 

• Orton, J H , Johnstone MemorUI Voi.-mr, p. 97, 1934 
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Experunental Induction of Coupling m Xenopus iaevis, 
with the Production of Fertilised Eggs 

In tho course of an mvestigation into the sexual 
cyclo of Xenopus laevis, the South African clawed 
toad (Shajnro and Zwakrenatoin*, Shapiro and 
Shajiiro*), oertaui outstanduig differences in tho 
sexual behaviour of this amphibian were obsorveil 
luider laboratory conthtions as compared with 
natural conditions provailmg in tho jiond It was 
noticed, among other things, that mating activity 
was never m any circumstances exhibited in captivity 
in the laboratory even at tho height of tho bieodmg 
season (July to September in South Africa) 

In order to investigate tho fa< tors concomeil with 
the matmg reflex, toads fresh from tho pond were 
brought into tlie laboratory at montlily intervals 
from August 1931 Tlicse tomls wore divided mto 
throe groups with apjiropnate controls (Details of 
tlieso oxporimonls will be given m a forthcoming 
publication ) 

In tho first gnuip, both tho male and tho female 
toiuls were injected with an acid extract of sheep’s 
anterior pituitary, witli an extract of pregnancy' 
untie (prepared accordmg to the method of Katzman 
and Doisy’) and a similarly prefiarod extract of male 
urine In tho second group, females only and not 
males were nijoctod with these extracts In the 
third group, males only and not females were 
injected survilarly 

Tho results were as follows - 

A maximum percentage of coupimg took plaee when 
both males and females were injected with either 
pregnancy iiruio or anterior pituitary extract 

A smaller pen eiitago of coupling ocourrod when 
femalos only and not males wore injected This per¬ 
centage rapidly dwindled to zero, tho further from 
the broedwig season m point of time the injections 
wore made 

No coupling was obsorvetl whon males only and 
not fomales wore injected, even at the height of the 
breeding season 

In no case did the male unne extract induce tho 
act of coupling or ovulation. 

Colour change in Xenopus (which involves a 
pituitary mechanism, Hogbon and Sloine*) did not 
affect tiie matmg reflex 

Several pairs of coupling toads were killed at the 
beginnmg of tho act of matuig and their oviducts 
were found to be entirely free of ova. Ovulation has 
also been observed without concomitant coupling. 

In all, the mating reflex has been mduced experi¬ 
mentally m 71 different pairs of toads with preg¬ 
nancy urine extract and in 20 different pairs with 
anterior pituitary extract The act 'of coupling lasts 
24-48 hours, and fertilised ova were recovered from 
the containers of sucli oouplmg pairs The ova wore 
successfully reared for 4 6 months to tho tadpole 
stage. 

By injection of tho abo\ o extracts coupimg can be 
induced m the laboratory not only near tho breedmg 
season, but also m midsummer, that is, the mid- 
pomt between two breeding seasons In all oases 
tadpoles have so far been reared successfully from 
such fertilised eggs. 

'The experiments also suggest • 

(1) That a female stimulus mitiates the response 
by activating the male. 

(2) That the anterior pituitary is involved m this 
oomplex pattern of motor behaviour 


(3) Tliat the pituitary mechanism associated with 
colour change in Xenopus laevM is not ooncemod with 
the matmg reflex 

(4) That if the same chemical substance mitiates 
ovulation as well as coupling, it initiates these two 
activities at different thresholds 

A further investigation into the details of the 
mating reflex is being earned out 

If A SllAPIBO. 

Department of Physiology, 

University of Cape Town 
Jan 31. 


‘ Hliapiro and Zwan'iiMtiln, J Kxp Biol, 10, 4, 37: 
•Shapiro and Shapiro, 7 Exp Biol, U, 1, 71, 19! 

* Katnnan and Dolay, ,7 Biot Chem , 744, 193,^ 

• llosls'n and Slnino, Proc Boy Soc , B, 106, 10 , 1 


Use of Cellulose Films m Palaeontology 
KKFKRENt'K lios bceii made by S Loclerq' and 
J K Appel* to tho use of cellulose films or ‘poels’m 
palieontology, but there does not seem to be any 
published account of the procedure involved In the 
method outimod Ijelow, which was suggested to me 
by Prof L J Wills, and used m tho first place to 
record tho mfonial structure of rugose corals, a 
colluloso east is made from an etched surface, and 
structural detail stands out solely by reason of the 
optical effect of textural variation 

The cellulose solution is most easily prepared by 
dilutmg the commercial preparation ‘Duroflx’ with 
about twico its volume of butyl acetate , I have also 
found very satisfactory the solution advocated by 
R Graham* 

The cut surface of the coral is ground with fine 
carborundum, otclied for fiv e to ton seconds with 
dilute (10 per cent) hydrochloric acid, washed and 
allowwl to dry , the finer the organic structure, tho 
shorter is the time of etchmg required. The specimen 
IS mounted on plasticine so that tho etched surface 
IS horizontal, and after moistening the latter with 
butyl acetate as a precaution against air bubbles, the 
cellulose solution is poured on to form a layer about 
2 mm thick The solution dries m 3-6 hours, and the 
edge of tho film is then Ufted from the specimen with 
a sharp blade, and the whole film peelod off Tho 
film can conveniently bo preeervea between glass 
plates bound together at the edges. 

The method is applicable to any fosad m which a 
difference in relief and texture between the organic 
parts and the surrounding matrix can be obtained 
by etching with hydrochloric or hydrofluoric acid. In 
the preparation of serial records it is advisable to 
emb^ the specunon m plaster of Pans before grmd- 
ing ; the distance between suoceesive peels can be 
measured with a spheromoter Peels from corals and 
braohipods show not only the outlmes of the skeletal 
elements, but also the detailed fibrous or lamellar 
structure of these ; some which were premred in 
1931 are still free from contraction or disooloration. 

An important possibility is the distribution of 
duplicate records of type specimens, smee a great 
many peels can be made from a prepared siirfaco 
without ro-grmdmg or re-etchmg 

A. J 

Department of Geology, 

Victoria University of MMicheeter, 

Feb. 28 


> Atmalu it U Sot. OM. , St, BtV-t7 , l»t8. 

• OeoJ, 888-S88; 1938. 

• "Stain TeobnolosT", 1928, vol 8. pp. 96-88. 
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A Remarkable Whirlwind 

‘Dust devils’, or rotating columns of sand 
travellmg rapidly across open spaces, are not un¬ 
common objects to desert travellers Their height 
and breadth is often very considerable and the 
violence of tlie edihes causuig them very great 

The smallest of this type I have seen was only 
about 5 it high, that is, the visible column of sand, 
and less than a foot m diameter It passed so close 
to me that it was easy to see its narrow cycloidal 
path marked on the sand, which was deposited and 
lifted as the eddy travelled on at not loss than 
16 miles an hour, although the wind was actually 
very light 

T recently encountered a much more remarkable 
example while walking over a smooth surface of 
desert on a flat calm day Hearmg a swishing sound 
behmd me, I turned and observed a largo lovolvmg 
ring of sand less than a foot high approaching mo 
slowly It stopped a few feet away and the ruig, 
containing sand and small pieces of vegetable debris 
in a shoot loss than one inch thick, revobixl rajmllj 
round a (iicle of about 12 ft diameter while the 
axis remained stationary It then moved slewly 
roiitid me after remaining in one spot for at least 
thirty seconds, and slowly died down It would 
be interestmg to know if others ocquamtoil with 
the desert have come across similar examples oi a 
broad, flat eddy 
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The ancient superstition among desert tribes that 
those whirlwinds are spirits, called ‘afrit’ or ‘ginm’ 
(the ‘gemi’ of the “Arabian Nights”), would seem to 
have a reasonable foundation m face of sucli an 
‘inquisitive’ apparition 

Cairo J. L 

Thermal Decomposition of Acetaldehyde 
In a letter in Nature of Janiiar\ 12, Mr 
Hmslu'lwood stated that further woik m his labora¬ 
tory by' Di Wmtkier on tlu' thermal dis omposition 
of acotaldohvde hail refuted the cnticiKin of his work 
contained in a communication to the Roynl Society' 
of May 10, and ui letters in Natuuk of October 13 
and 27, 1934 The results of tins work appear in a 
paper wliitb he coniiiuiiiicated to thi> Royal Society at 
a meetmg hold on Marcli 7. at whii-b it was read in 
title onlv The r(>siilts are held to viold no oviileiice 
that the leaction rc'prosentod by the ecjuatioii, 
CH.t'HO - f’O I CH4, IS appreciably hetorogcneoiis, 
01 that it depends upon a t ham riioclianism 

Mr R V Soddon and I have also been engaged 
in a lesenrdi on the same subject, with rosult.s which 
appi'ar to us to point m exactly the opposite direction 
The work is not completed, and the results may not 
bo published tor some time, so wo a-sk iierimssion to 
point out that the Inst word has not boon said upon 
tins subject 

M \V Tuwfrs 


Points from Foregoing Letters 


The half-lifi' jic'riod of radioolomonts formed when 
metallic zinc, cmsiiiin nitrate, thallium acetate and 
bismuth carbonate are submitted to bombardinont 
by alow neutrons is given by- Prof J C McLennan, 
Mr. L G Grimmett and Mr J Read. The authors 
also describe a way of plottuig the observed activity, 
which allows of a more exact dotermmation of the 
life period of relatively long lived radioelements. 

Prof K. F, Burton and Mr. W F Oliver submit 
photographs of X-ray diftraotion patterns mdicating 
that at very low temperatures (below — 110‘’C’) 
water vapour solidities m amorphous form, while 
above that temperature it forms crystalline ice. 

Galactose, a constituent of tho milk sugar mole¬ 
cule, IS apparently formed m tho aiiunal bcwlv from 
lucose, which has tho same chomioal composition, 
ut different structure Prof Robinson has suggested 
that tho change from glucose to galactose occurs 
through a relatively simple rearrangement of the 
atoms (brought about by phosphoric acid) Prof J 
Kenner now suggests that the glucose molecule is 
first broken up and then rocombuiod to form galaotoso 

Molecular weights wore first doterminod from 
oombmmg ratios, osmotic and gas pro.ssure, etc 
Recent physical methods (for example, ultra- 
centrifiigmg) sometimes give results differing from 
those obtamed by the ongmal methods A way of 
obtammg tho maximum molecular weight from 
density and X-ray cry'stallographic data is described 
by Dr J. Montoath Robertson, Dr. R P Linsteud 
and Mr. C E. Dent. They show that, m tho ease of 
metallic compounds ofphthalooyanmes, it gives valuea 
agreeing with those obtamed by the combming ratio 
method. 

Prof. F. H. Newman and H J Walke adduce 
reasons supporting Klemperer’s view that the natural 


radioactivity (emission of elections) of lubidium is 
dno to tho presence of an isotope of mass 86 

From the fact that independent intelligcnoo test 
scores tit ’tetratl’ formulte winch eipiato to zero, 
Spearman has de hiced that a general mtolhgence 
factor (/ must exist m addition to special abilities 
Prof G. H Thomson explains that though such hier¬ 
archical tetrad sets may pro\o the existence of g, they' 
cannot m gonorol measure it unless one of the tests 
measures general intelligence alone, or unless a 
‘singly-confonnmg’ test is added 

In tho civso of atiunals which can live under various 
temperature conditions (non stcnotherrnic) there may 
bo temperatures which are favourable for growth and 
not for bmoding Prof J H Orton finds that tho 
oysters in tho Fal Estuary show a larger spring growth 
than those m tho Rivor Blackwatcr , ho asenbos 
this to the fu< t that the tomporatiire in tho Fal 
Estuary remains longer in tho s[iring iHitween 10° 
and 16° C (whitli promotes growth), while that of 
tho River Rlackwator rises more quickly to 16° 
to 20° C (which facilitates roproduction) 

Dr H A Shapiro has investigated the effect of 
extracts of the anterior pitmtary, of pregnancy urme, 
and of male urme, upon the mating instinct of the 
South African clawed toad. He finds that coupling is 
mduoed by tho first two extracts Ho deduces, among 
other thmgs, that tho anterior pituitary is mv'olvod in 
tho mating reflex and that a female stimulus mitiatos 
tho response m the male 

Mr A J. Butler describes tho tecluiiquo of prepar¬ 
ing cellulose fibn casts from the etched surface of corals 
and other fossils Such costs show structural details 
and have the advantage that a number of identical 
reproductions can be readily obtained to aor\<> as 
type specimens. 
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Research 

An Onssa Cult Kesearch ui India during tlie last 
half century has brought to light the iinexpoctod 
existence of a number of obscure cults, such as the 
masked Duildbisni of Bengal, tire-worship iii a remote 
comer of Bajputana, and curious agricultural cults 
m Bihar Such survivals aro compared by Sarat 
Chandra Mitra in a recent communication (J and 
Proc As%at Sac Bartgal, New Series, 30, No 1) to 
a cult of a horse-headed goddess, of which evidence 
has been discov'erocl m Orissa Prof. Priya Itanjan 
Sen has found the “maro-hoaded B&suli” worshipped 
m various localities m Orissa by Keots and allied 
castes The cult has a sacrcxl book, said to have 
boon written in Uriya by AchyutS, Dm, one of the 
five companions of the great Vnishnava reformer 
Chaitnnya Deva. Ho thmks that Bfisull was origin¬ 
ally a Dravuhan deity, who was gradually transferred 
to the Hmdu Pantheon. Her deityship is represented 
by an unago with a horse’s head and somot lines bv a 
horse wholly mode of wood From a recently dis¬ 
covered folk-ballad, the development of the cult can 
be traced to a horse which was bom from the water 
to help, and then serve ns the mount of, a Dfi-sa king. 

It IS hence inferred that the horse is the totem of the 
Roots and ulliod castes of Orissa, for tho horse in tho 
ballad is evidently a spiritual bemg connected m 
some way with the origin of tho Keots—possibly 
their ancestor to whom they paid homage m tho 
form of a wooden image, afterwards transformed mto 
a goddess with a horse’s head Tlie Khangars of 
Bundelkhand have a horso for their totem, but do 
not worsliip it Roforonce is also made to tho peivoock 
totem cult of tho Mon sept of the Bhils, and the tiger 
and hytpna totc'ms of the Oriions, the Kurmi sept 
of the Mahilis of the Santal ParganM and the 
Jagganathi Kumhors of Onssa If this contention 
can be maintained, it provokes dissent from tho 
opuuon of Rtsley that “the rel igious side [of tho system 
of toteinism] has fallen mto disuse” in India 

Early Pottery in Beth Shan. In 1933 the expedition 
to Beth Shan of the TTnivorsity Museum, Penn¬ 
sylvania, then in the tenth year of its work, earned 
its excavations down to virgin soil withm a restnetod 
area with tho view of disoovenng the depth and nature 
of the levels which underlay tho Middle Bronze Age 
stratum of about 1700 b c, at a depth of thirteen 
metres (43 ft ) then lieing explored A stratified 
suoeeesion of eight occupation levels was iliscovored, 
through a depth of 8 SO m below tho level previously 
reached, which goes bock to an occupation of pit- 
dwellmgs m virgin soil earlier than, anythmg pre¬ 
viously found in Palestine Tlie pottery from these 
eight levels, which cover twelve separate penods of 
rebuilduig, has been ilesenbed and figured by Mr 
G. M. Fitzgerald {Museum J (Philadelphia), 24, 
No 1). For convenience of description tho pottery 
is classified into a threefold division : Levels xvm-xvi, 
xv-xiii, and xii-xi, w'hich represent eonspiotious 
changes in the character of the pottery, but cannot 
be assumed to indicate any change or mtemiption 
in occupation until tho < nd of the Early Bronze Ago. 
There are no sterile layers or burnt strata between 
any of the levels The ware of the pit-dwellings is 
poorljr burnt and gritty, hand-made, and often show¬ 
ing signs of a red sbp or wash In levels xii-xi the 
dominating oharactewrtic is an abundance of lustrous 


Items 

bumistied pottery which is imlike anythmg m the 
levels below This is tho Kherbot Karan ware, so 
called from the site on tho lower side of the Sea of 
Galilee whore it was first found It may bo regarded 
on one view m here markmg tho first period of the 
Middle Bronze Ago 

Dynamics of Animal Populations. Several matho- 
rnaticians have recently boon trying to codify mto a 
harmonious system of formulae the facts about 
increase and periodic fluctuations in animal popula¬ 
tions A J Lotka, a pioneer worker m this field 
before tho War, has publishetl the first part of a 
monograph on the subject (“Thoorio analytiques des 
associations biologiquos”, Actualit^s soientifiques et 
mdustriolles, 187 Exposes do biom6trio et de 
statistiqiie biologicpio No 4. Part 1 Pnnoiples Pp 
46 Paris Hermann et Cio, 1934) Changes m 
niunbers iii an animal community arc really the 
redistribution of available matter and energy, through 
the selecting and concentrating powers of various 
livmg organisms, and as such can be studied by some 
of tho mathematical equations employed for definmg 
physico-cbomical reactions Equations expressing 
tho uiteroetion of two spocios are discussed, with 
special roforonce to tho rates of mcrease, as a pre- 
luiunary to the consideration of more complicated 

COSOS 

Historical Review of the Woodcock. The January 
number of tho Canadian Field Naturalist is given 
over to a historical review by Henry Mousley of the 
knowlwlge of the habits and anatomy of tho woodcock, 
compiled from the earliest drawings and acooimts to 
those of tho present day. Both the European and 
American specios {Scolopax rusticola and Phitohda 
minor) are includod m tho rev low, and the author has 
been fortunate m having at hand tho 6,000 origmal 
drawmgs and paintings of birds and other animate 
thmgs in the Blacher and Emma Shearer Wood 
Libraries of McGill University For example, a 
drawmg of about 1805 showed that the flexibility of 
the upper mandible of the woodcock’s bill was known 
to the artist, although the discovery hM been 
attributed to Turnbull so late as 1800 , the only 
reference to the character, earlier than the drawing 
mentioned, is by Naiunann m 1790 Tho story of 
the discovery of the unusual position of the ear and 
vertebral column relative to the skull as a whole 
18 traced, as well as other points of mterest 

Life-History of Philiru. Mr Herbert H. Brown has 
mckdo a detailod study of the tectibranch Fhilvns 
aperta {Trans Roy. Soc Edinburgh, 68, Part 1, No. 9, 
1934) This mollusc is common in the estuaries and 
creeks of tho British coasts, burrowdng m the sandy 
mud, especially above low-water mark, and is often 
associate with Zostera, In Loch Sween, where the 
author collected his material for the present research, 
it is one of tho victims of the recent Zostera disease, 
its numbers bemg much reduced in places. Part I 
deals with the anatomy of PhiUne, Part 2 with its 
development. The eggs are laid in gelatinous strmgs 
by which the mass is firmly moor^ in tho mud or 
sand. The newly hatched veliger has a simple shell 
and small bilob^ velum. A conspicuous feature of 
the animal is a round black moss on the right side 
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in the body wall This is the so called ‘secondary 
kidney’, which does not itself give rise to the true 
kidney, the latter replacing it m due course The 
larva grows quickly and gradually metainorphoseB 
into the adult Alter the velum is lost, the young 
animal may still be found m the plankton but soon 
finds its way to the bottom The paper is well illus¬ 
trated with text figures of the anatomy of both 
adult and larva 

Sandflies and Kala Azar. In their fuither mvostiga- 
tions on Moditerranoan kala azar, S Adler and O 
Theodor (Proc Roy Roc J.orul , B, 801, Feb 1035) 
have found that infections of the proboscis are rare 
in sandflies infected with the Maltese and the Catania 
strains of Leiehnianui infantum, and that the majority 
of such infections of tho proboscis occur towards the 
end of tho sandfly season. They also found that only 
those sandfliea {Phlebotomua) which have the flagellato 
stage of Leishrruinui in the distal part of the proboscis 
are capable of depositing the flagellates in tho skm 
durmg the act of piercuig Tho flagellates are 
passively deposited durmg tho movements of tho 
epipharioix in tho tissue It is inferred that the 
majority of infections m human beings are acquired 
towards tho end of tho sandfly season, and this view 
la suppiorted by the fact that half of all the coses m 
Catania are diagnosed from tho end of April to the 
middle of May, that is, from six to eight months 
after the end of tho sandfly season. They consider 
it is highly probable that there are distinct strains 
withm all the recognised species of human Letshmanta 
In the area m which the mvestigations have been 
carried out, dogs form reservoirs from which sand¬ 
flies obtam Leiahtnnnia , the number of sandflies 
which infect themsoU os on human coses is compara¬ 
tively small 

Finger-and-Toe Disease of the Cabbage Family. Dr. 
0. Potts has recently pubhshed a paper givmg a large 
amount of information about tho incidence and 
control of flnger-and-toe disease of cruciferous plants 
(Tmna. Bnt Mycol Soc , 19, No 2, Jan 1936) The 
experiments were perfonnod before 1905, and it is 
rather a reflection on the slow progress of knowledge 
about this disease, that tho paper is still of groat 
interest and sigmflcance Seventy of attack by the 
fungus vanes with the host, and symptoms for a 
oonsiderablo number of plants are given. Many 
experiments were directed to a study of the effect of 
soil reaction on tho virulence of the jiathogon Tho 
apphoation of sodium carbonate to the sod invariably 
controlled the disease more thoroughly than hmo, 
though Plaamodiophora was found to occur and 
produce the oharactenstio swellings m highly cal¬ 
careous sod, and m soil devoid of organic matter. 
Several questions os to infection by spores wore also 
mvestigated, and the account has been brought up 
to date and ooi^lated with more modem work on 
the same subject 

Myoorrhia in Relation to Forestry. There is general 
*grooment that healthy growth of pine and other 
conifer seedlings is always accompanied by free 
development of fungus-roots, and that poor growth 
•nd lack of vigour are associated with defective 
“3"®orrhi*a fomaation No satisfactory evidence has 
hitherto been offered that the two phenomena are 
Muaally related, but M. C Rayner (Forestry, 8, 
1 ^ *» 1984) now describes field experiments and 
laboratory oultures with various species of Pinua 
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which x>ro\o that the lucsi-m o of myLuuhizas normal 
for tho species is causally related with proper nutrition 
and liealthy growth of the Bcodlings In cases where 
mjcorrhiza dovelojiinont was defective, tho condition 
was relieved and growth of the seedlings stunulated 
by inoculating seecl-beds with small amounts of 
humus containmg active mycorrhiias of tho species. 
But tho beneficial effects following inoculatiuii are 
controlled by factors ojiorating witiun naiiow' limits, 
since they are readily infiiienced by Muiation in 
experimental treatment, as, for example, the date of 
sowing Hence it is imjiortant that a suitable 
technique for promoting mycorrliiza formation by 
means of humus troatmonts should bo i-arofullv 
worked out and standardised. Evidonio was obtaineii 
of (lose correlation botwoen particular stul conditions 
and tho behaviour of sjici itic mycorrhiza-lorinors , 
disturbances liiading to roplacemeut of myoorrhizas 
by parasitic jisoudo-myoorrliizas witli conBecpionces 
adverse to tho hoaith and vigour of the hosts On 
tho lioath soils iisixl m tho hold exjieriinonts, it was 
found that mycorrhiza doficioiioy was due to in¬ 
hibiting soil conditions rather than absence of 
appropriate mycorrhiza-formors, and tho irihibituig 
action was reversed by tho addition of organio com¬ 
posts to tho seed-bals, resulting m mycorrhiza 
development, accompanied by incroosos m root and 
shoot growth which could not bo attributed to direct 
roanunal action 

Hydrology of Asia. Aecoiniianying a paper on “Dio 
GewSsser Eurasiena”, Dr F Jaogor has prcxluced m 
Pelermanm Mutetlunyen of January 1935 a novel 
map of the water features of F.uropo and Asia In 
addition to tho topographical foaturos in which water 
plays a part, thc're are differentiateil the wet and tho 
dry climates, the limits of frozen soil, the occurrence 
of loe dams on tho nvors, tho limits of snowfall and 
the occurrence of glaciers A further useful feature 
of tho map is tho distribution of tho mam tjtpos of 
surface apart from vegetation, such as sand, swamp, 
karst, etc Tho map is on too small a scale 
(1 30,000,000) to show any country in detail, but 
IS useful in illustratmg broad confriwts 

Scottish River Gauging. Wo liavo receivoil from River 
Flow Records, Parliament Mansions, S W.l, a further 
memorandum (No 2) on the subject of nver flow 
measuioment on tho Aberdoonshiro Doe, which was 
originally noticed in Naturb of Soptoraber 8, 1934, 
p 362 The development of tho records is shown by 
three documents, tho first exhibiting a standard 
form for water level records intended to be oom- 
plotod at the Water Engmeor’s Office, Aberdeen ; 
tho second a stage-flow table compiled from river 
gaugmgs taken, mainly, between mid-September and 
mid-Novembor 1934, with two tyqiea of apparatus— 
in all, about 7,000 velocity observations wore made, 
includmg continuous night and day work durmg 
three high floods , the third document is a quarterly 
records diagram, oxomphfied by readings from the 
River Garry, at Invergarry, the diagram being ds- 
signed to present the oomplote data of reoords relating 
to water levels, aggregate ramfall and run-off m a 
form suitable for pubhoation It is anticipated that 
the record diagrams for the River Dee for tho whole 
year 1934 will be completed m a few weeks time 
and that, thereafter, other water recorders wdl be 
establish^ at Balmoral emd Dmnett, with a view 
to the completion of the flow gauging, the reoords 
being kept at an office in Aberdeen. 
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The Claude Power Scheme. Tlie Docembor 1934 issue 
of the Annals of the Brazilian Academy of Sciences 
contains an address by (loorges Claude, of the Paris 
Academy of Soieucos, on the present state of his 
work on the use of the sea as a source of power His 
pniposal 18 to evaporate surface water by reducing 
tho pressure on it to about 1/100 atmosphere and 
condense it by means of water at a lower temperature 
brought up from a depth of 600-700 metres His 
attempt to carry out this project on the coast of 
Cuba failed owuig to the destruction of the colil 
water tube 2 kilometres long by a storm IIis present 
attempt is being made at sea 70 miles south of tho 
Bay of Rio do Janeiro on board tho S K Tuntsie 
The cold water tube is hero vertical, and of sheet 
iron insulated by wood ; it is 6r>0 metres long and 
2'6 metres in diameter The surface w’ater has an 
average temperature of 24 5“ and the lower water 
6 6° C The tube is supported by a float independent 
of the ship, a flexible tube connecting tlie two. Tho 
vapour produced by tho evaporation of water taken 
from tho surface passes tlirough turbines to the 
condensers, and the power available is estimated at 
1,300 kilowatts, but the figures on which this is based 
are not given, nor are the heats of evaporation and 
condensation mentioned. 

Combustion and Explosion. The Zeitschnflftir Elektro- 
cherrne of Mari'h 1936 contains a review by Dr W 
Jost of the “Mechanism of Explosions and Com¬ 
bustions” Cham mofhanwms, which are now so 
much m the limelight, do not occupy much space 
m this review, although Semcnoff’s work is frequently 
referred to , but ample references are mode to the 
experiments of Bono, Fmch, Wlieeler and Coward, 
in Great Britain, and of Bernard Lewis m America, 
as well as to Haber’s experiments in Germany Two 
tables of observed and calculated velocities of detona¬ 
tion are cited from Lewis’s work, and the literature 
references number exactly one hundred. The wide 
scope and imbiasod character of the discussion make 
this review of real value os a summary of tho present 
position of this important subject 

Early Stages of the Electric Spark. U. Nokaya and F 
Yamasaki have studied tho formation of ions m a 
spark gap by putting the gap in a Wilson cloud 
cliamber (Proc Roy Soc., A, Feb. 1) Immediately 
after the expansion, tho potential was applied to the 
gap for a short time by means of an impulse generator, 
and a photograph was taken a few hundr^ths of a 
second later Distortion of the ion distribution by 
electric wmds was avoided by tho short time of 
apphcation of tho potential The potential was 
usually insufficient to produce a fully developed 
spark, but violet brushes could be seen in some of 
the experiments At low voltage a spmdle-shaped 
ion cloud appears at a pomt on the negative electrode 5 
at a higher voltage a bundle of streamers appears in 
addition on the positive electrode These grow longer 
and take a branched form when the potential is 
further mcreosed. Those figures have a resemblance 
to the positive Lichtenberg figures obtained on a 
photographic plate 

A Spectroscopic Determination of s/m. Work earned 
out brfore 1929 did not give good agreement between 
the values of s/w» obtained for free electrons and those 
obtained speotrosoopioally. This disoreptmoy has 
tended to disappear in more recent work. 0. D. 


Bhane and F H Spedding (Phys Rev,, Jan. 1) have 
made a preoise speotroscupio dotermmation by 
measiirmg accurately the frequency difference be¬ 
tween oorreepondmg parts of tho line structure of 
Hki and the heavy hydrogen Ime H*a. The method 
gives directly tho ratio of the mass of tho electron 
to that of the hydrogen nucleus, and ejm may then 
be calculated when we know the Faraday electrolytic 
constant A liquid-air cooled disoliarge tube was 
used as hght source, and a Fabry Perot 6talon 
ooinbined with a large grating was employed to 
resolve the lines The separation was found by 
analysis of microphotomoter curves The final value 
18 e/m 1 7.579 ± 0 0003 X 10’, which agrees with 
other recent results by the two methods 

Empirical Heat Capacity Equation. The classical form 
of equation relating heat capacity to temperature . 
CJp — a + hT i- cT* -f dT* -f . , is known to fail 

m certain cases, and it is proposal that it should be re- 
placotl by an equation of the typo Cp — a -\- hT cl'n 
The success of this ofiuation depends upon tho value 
of n employed, and it is desuablo that a smgle value 
of n should be selected which gives satisfactory values 
for a wide range of substances, and it is also essential 
that tho equation shall bo remlily mtegrable for the 
purpose of arriving at values for the energy J Chip- 
man and M O Fontana (J Amer, Chem.Soo , 67, 48 , 
1936) propose the equation in which n «* — J, and 
show that for several typical substanoos, moludmg 
gasos, magnesia, graphite and calcium silicate, the 
oipiation gives results which are sufliciently accurate 
for thennodynamio calculations, the temperatures m 
all cases oxtondmg to above 1,0<X)'’ C 'The data for 
the solids used are experimental, those for the gases 
are theoretical values oaloulatod from spectra An 
equation of the first—power series—tyi>e, proposed 
by Eastman, and one proposed by Kelly, were found 
to be not at all trustworthy when extrapolated 
beyond the range for which each was intended. 

The Lead Accumulator. In three recent papers (J, 
Amer. Chem Soo., 67, 9, 27, 33 . 1936), H. S. Homed 
and W J Homer have reported experimental work 
and calculations which have an important bearing 
on the thermodynamic theory of the lead accumulator. 
Tliey conclude that the reversible coll reaction is that 
proposed by Gladstone and Tribe . 

PbO, -b Pb -f 2H,SO, = 2PbSO« + 2H,0 

Tho experimental work involved the measurements 
of the electromotive forces of various types of cells 
at different acid concentrations and temperatures In 
the oaloulations, the activities of water m sulphuric 
acid solutions, the activity ooeffioiente of sulphurio 
BCid in aqueous solutions of concentrations 0-17 *6 M 
and at temperatures from 0 to 60°, and also thermal 
data are involved The results are compared with 
measurements of vapour pressures, freezing points 
and heats of dilution, and very satisfactory agree¬ 
ment IS found. A number of mterpolation equations 
have been worked out and a vwy oomprehensive 
study of the electrode potentials and reversible 
eleotromotive forces of cells related to the lead 
aooiunulator is presented in a condensed and oon- 
venient form. One of the matters investigated was 
the preparation of lead dioxide by different methods, 
the speounen prepared by electrolysis of a solution 
of lead nitrate and nitrie acid giving the most con¬ 
sistent results. 
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Atmospheric Electnaty in Australia 


T he work initiated by the late Prof W. G 
Dultield on the foundation of the Solar Physios 
Dbservatory at Canberra included preiiarations for 
the study of atmosphono eleotnoity. This work is 
now yielding results , a few months ago Mr. A. R. 
Hogg published an analysis of observations of con¬ 
ductivity and of the nucleus-content of the air, and 
now a memoir on potential gradient jirepareil by 
Mr C W, Allen has been printed in the aeries of 
official publications of the Commonwealth Observa¬ 
tory*. 

Potential gradient has been recorded at various 
places with more or less precision for the best part of 
a century, but it m only within the last few years 
that clear ideas as to the signihcanoo of the measure¬ 
ments have been develop^. Mr. Allen has been 
able to incorporate some of the new ideas m his 
discussion of the records obtamod at the Common¬ 
wealth Observatory, and there are many points of 
interest m his memoir. 

The Observatory is on Mount Stromlo, a flat- 
topped lull 780 in above sea-level, 20(1 in above 
the surrounding country, which is 12 km. west of 
Canberra and 120 km. from the sea-coast. Tlio only 
sources of pollution in the atmosphere are the 
occasional bush fires It is not likely that these have 
aiTooted seriously the results which Mr Allen sets 
out in his memoir, wluoh deals m the mam with the 
potential gradient m fine weather. 

It 18 well known that the upper atmosphere is at 
a high positive potential compared with the ground 
For this purpose wo may regard the upper atmosphere 
as beuig either the Heaviside layer or the atmosphere 
at a height of 10 km or so Under the iniluenco of 
this high potential, a current, the air earth current, 
flows down to the ground The strength of this 
current vanes inversely with the rosistaneo of the 
air column. The potential at a height of say one 
metre above the ground is proportional to the current 
and to the resistance of the air in this lowest metre 
Tlie potential gradient may also be regarded as a 
measure of the negative surface charge on the ground 
or of the complementary positive charge distributed 
through the atmosphere For the interpretation of 
observations of potential gradient all these factors 
must be borne m mind 

Mr Allen has looked for the influence, at Canberra, 
of the world-wide changes m the {xitential of the 
upper atmosphere, by studying the changes of poten¬ 
tial gradient on days with oontmuuus strong wind, 
realismg that on such days the changes of conductivity 
of the lower atmosphere will be comparatively small 


- Memoir* or Uw Conunonwomth Solar Obeenroton 
Oubetis, Australia. Memoir Nn 4' Atmoepherle P 
Obeervitkmi at Utt CommonwBalth Observatory. 

By 0. W AUen Pp 47 (Canberra (foi 


iiy. Mount Stromlo, 
dovemnient Printer, 


He finds that imder these conditions the diurnal 
variation of jiotential gradient approximates to the 
type found over the oceans, a type in which the 
maximum gradient occurs at about 11) h G .M T , 
the minimum at about 3 h GMT Acconiiiig to 
Wilson the potential of the uiiper atmosphere is 
mamtained by thunderstorms and, as was first point oil 
out by Appleton, the diurnal variation is due to the 
fact that the activity of thunderstorms is at its 
niaxunum when it is afternoon in one of the tropical 
continental areas and at a miniinum wlien it is 
afternoon over the Pacific When the distribution 
of thunderstonns is studied in iletail, it is found that 
the regions of activity are farther west m the northern 
summor than m the northern winter, so that the 
maximum activity occurs later in the Greenwich day 
in the former season The corresponding delay in 
tho occurrence of the maximum potential gradient 
IS nut manifest in the rather irregular graplis which 
represent Allen’s Canberra results, but tho correspond¬ 
ing shift in the phase angle of the 24-hoiir term comes 
out m harmonic analysis 

The effect of wind on the potential gradient at 
Mount Stromlo is cunous The gradient is compara¬ 
tively small during calms and with very light winds 
but has its maximum value with winds of 5 m p h 
A fallmg off with stronger winds occurs with south¬ 
east winds but not with north-west winds (those are 
the two prevailing currents) AUen endeavours to 
explain tho minimum in calms by tho ‘elwtrode 
effect’, but this explanation should, os ho would be 
the first to lodmit, bo testeti by observation Tlie 
test would be straightforward, for tho gradient as 
published is deduced from tho potential difference 
between the ground mid a collector at a height of 
2 4 metres If tho ‘electrode effet'f is there, a higher 
value of tho gradient would bo found by using a 
coUeotor only one motro above the ground 

Enough has been said to mdioate tho high value 
of Mr Allen’s raemou- It is to bo hoped that his 
methods of analysing potential gradient records will 
be copied and extended elsewhere 

One curious detail must not be forgotten It 
appears that in summer the sea breeze reachus Mount 
Stromlo m the early evening Tho arrival of the sea- 
breeze is always marked by a drop m the potential 
gradient, and frequently there is a negative griwhent 
for a few minut^ The more sudden and violent 
tho wind change the more prommont is this effect 
The gradient soon becomes positive again and is 
generally higher than previously. Is this evidence 
that at tho head of the sea-breeze little whirlwinds 
are generated, raising dust which settles auid leaves 
tho air negatively electrifleil, so that a negative space 
charge is earned onwards for a considerable distance T 
It seems likely F J. W W. 


Man's Place among the Primates 


P ROF. W. E Lh GROS CLARK, Dr. Lee’s pro¬ 
fessor of anatomy in the University of Oxford, 
contributed a closely reasoned review of the present 
position of the questions of the evolution of man to 
the_ recent congress of Anthropological Soionoes 
■which is now publu^ed in full (Afan, January). The 
main ixmoluBioas at which he arrives ore summonsed 
below. 


The evidence suggests that one sub-onler of tho 
Pnmates, the Lemiiroiche, branched off at least at 
the very begmnmg of the Tertiary period from a 
basal primate stook which had been segregated from 
a generalised placental mammalian group m tlio 
Cretaceous period, and that any resemblance that 
it shows to the monkey’s at later stages of its evolution 
is due to parallel development. Another sub-order. 



516 NATURE March 30. 1935 


the Tarsioidea, also a branch from the basal primate 
stock, approxunatee much more closely in its evolu¬ 
tionary tendencies to those of tlio lughor primates 
It IS not improbable that the latter arose from fossil 
tarsioids m Eocene tunes, ongmutmg from the earliest 
and most primitive members of the group tJome of 
the resemblances shown by the tarsioids to the 
monkeys arc due to parallel evolution 

I’he evidence also suggests that the munke3rs 
diverged from the main stem of evolution very 
soon after the tarsioid stage hod been passed Of 
all the primates, the anthropomorphous apes stand 
nearest to man structurally, but there is no reason 
for believing that they derive from a common ancestor 
so distant and so generalised that it would not come 
into the category of the anthropomorphs It is 
necessary to postulate an anthropornoiph ancestiy 
foi modern man, though this does not mean that m 
the Imo of human descent there ever was a form 
which showeil the characteristic specialisation of 
modem anthropoid apes such os the great elongation 
of tlie arms and degeneration of the thumb 

It is eertam that the earlier anthropomorphs were 
relatively generalised creatures, m which the primitive 
projiortions of the limbs were still retained, and yet 
they would have shown a gra<lo of development of 
bram, skull, dentition, etc, which would have 
entitlod them to be called 'onthropoul apes’. There 
IS every reason for supposmg that man was initially 
derived from such a tyjie The evidence of foot 
structure, as shown by Dr Morton in America, is 
decisive Structural features afford evidence that 
the foot of modem man is derived from a foot once 
used for grasping purposes. 

At what stage in the evolutionary differentiation 
of the anthropomorphs dul the human stem become 
segregated from that which led to the modern 
anthropoid apes T The mandible anil lower dentition 
of the fossil Paraptlheciu of lower Ohgocene age are 
regarded by most as reprosontuig a small and very 
generalised member of the Anthropomorpha, which 
may have formed the basis for the development of 
the later types Tins may involve rogardmg the 
platyrrhmo and catarrhino monkeys as precocious and 
specialised offshoots of the anthropomorphous stock. 

Of the same geologioal ago os Paraptth<icu» is 
ProplwpUhecus, which so closely resembles the 
modem gibbon that it is included m the Hylobatidss. 
Thus even in these early times the antliropoid apes 
were already undergoing rapid differentiation 


It 18 generally conceived that man arose m Miocene 
tunes from a DryopUheoua stock which also gave rise 
to the modem African apes. Prof W K Gregory 
has shown that the human dentition was almost 
certainly derived from this type The human stock, 
however, has avoided moditications which are a 
necessary concomitant of brachiatmg habits, and it 
18 improbable, therefore, that the direct ancestors of 
man practised brachiation to any considerable extent. 
The evidence suggests strongly that in the evolution 
of man the limbs attamod to human proportions m 
advance of other parts of the human boily In early 
typos of man such as Puhecanthroptu or Sinanthropus, 
wlulo the skull and brain were astonishingly ape-liko, 
the lunb stmeture was closely oomporable or even 
identical with that of Horno sapiens. Tlie larger an 
animal becomes, the more difficult it is for that 
animal to adopt the upright posture, and hence the 
common ancestor of man and the apes must have 
boon a comparatively small animal, that is, at a 
hylobatid rather than a giant anthropoid level. 

This harmoni'jes with the fact that the gibbon is 
the only animal which shows an erect bipedahsm 
comparable with that of man The strikingly human 
characters of the large African apos must owe their 
ongm to parallel evolution Tlie general form of 
ancient types of man —Pitheoanthropus and Sinan¬ 
thropus —recalls the gibbon rather than the great 
apes If modem typos of man did come into 
existence early in the Pleistocene, it is probable 
that the direct ancestors of man are to be found m 
the Miocono forms of Dryopilhecus, already distinct 
from the Ime loading to the modem large anthropoid 
apes 

Tlie known remains of Dryopilhecus are almost 
entirely limited to jaws and tooth, and it has been 
surmisctl that the skull was probably not unlike that 
of the African ape It may be, however, that future 
discoveries will show that it monifesteil characters 
shadowing in a much greater degree those of the 
Homuudff If Schlosser’s mterpretation of the 
Eppolshoim femur as really bolongmg to Dryopilhecus 
bo correct, it ludioatos that Dryopilhecus was much 
more adopt in erect bipedahsm than any of the great 
apes of to-day, and lends further support, therefore, 
to the conception that the precursors of the chim¬ 
panzee and gorilla set off on their own evolutionary 
adventures some considerable time before the 
dryopitheeme precursors of man had come on the 
scene 


Vitamin 

T he International Conferenno held in London m 
June 1931 under the auspices of the Permanent 
Commission on Biological Standardisation of the 
League of Nations Health Organisation recom¬ 
mended for mtemational adoption standards and 
units for vitamins A, B,, C and D, which were to 
be provisional for two years. As certain of the 
standard preparations were not available until 1032, 
the second Conference was postponed until 1934, when 
two years experience of the practical application of 
the standards would be available 
The report of the second Conference, which was held 
in London in June 1934 under the ohairmanship of 
Prof. E. Mellanby, has now been issued {Quart. Bull, 
of the Health Ot^nisaBon of the League of Nalione: 
Vol. 8, Extract No. 15 ; lOM). No change has been 


Standards , 

recommended in the standards for vitamins B, and 
D The former, which has perhaps proved the most 
satisfactory of all the standards recommended in 
1931, is an adsorption product of the vitamin, ex¬ 
tracted from rice polishings, on fuller's earth The 
unit 18 the activity of 10 mgm of the standard 
It was prepared m the Medical I>aboratorj% Batavia 
(Java) by the method of Seidell, as described b) 
Jamen and Dooath The standard for vitamin D, 
which was prepared at the National Institute for 
Medical Remaroh, London, is a solution m oil of 
irradiated ergostorol The umt is the activity of 
1 mgm of this solution, which has been found equal 
to that of 0'026 f of crystalline vitamin D. It is 
recommended that when a new standard solution 
becomes nedessary it should be replaced by a solution 
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of tho pure orystallme material m olive oil, of such 
strength that 1 ingm. oontams 0‘026 y 

The Conference recommende that pure ^-carotene 
be adopted as the standard for vitamin A, in place 
of the present standard, which is a mixture of the 
isomers of carotene Tlie value of tho imit is un¬ 
changed and one such unit is contained in 0 6 y of 
the new standard the old standard contauied the 
same activity m 1 0 y The standard preparation is 
to bo issued m solution m a vegetable oil, in which 
It has been shown that it does not lose colour on 
incubation m tho presence of air at 37“ C for 7 <lays, 
the strength of tlie solution bemg such that 1 gin 
contains 600 units, or 300 y of ^-carotene The 
Conference report states that it has been found that 
measurement of tho cootticiont of absorption at 
3280 A affords a reliable method for measuring the 
vitamm A content of liver oils and concentrates, and 
that the value obiamod for E} 3280 A can be 

converted into a figiiro roprosonting units per gram 
by multiplymg by the factor 1,600 This figure is 
the average of a senes of comparative and independent 
tests on the unsapomfiable fractions of liter oils and 
on concentrates of high potency 

For vitamin C the Conference recommends the 
eKloption of l-ascorbic acid as standanl, the unit 
bemg the activity of 0 05 mgin of the pure substance. 
(The previous standard was lemon juice, one unit 
bemg contained in 0 I c c it has since boon found 
that the potency of lemon juice vanes, but tho 
adoption of the new sbmdard does not involve any 
Significant change m the value of tho unit) It was 
decided to ask the Institute of Medical Chemistry, 
Szeged, through Prof A Szent OyOrgyi, to jirepare 
a batch of 500 gm of tho standard and to ask Prof 
W. N Haworth to co-operate in controlling its purity 
Among the subjects suggested for future work are 
the provision of a sample of cod liver oil as a subsidiary 
standard of reference for vitamma A and D and the 
mvestigation of the anomalous action on cortam 
species of different sources of vitamm D 

All the standards are kept at the National Institute 
for Medical Research, London, aotmg for this puqxise 
as the central laboratory on behalf of the Health 
Organisation of tho Ijeague of Nations 


University and Educational Intelligence 

Caubridok —^The General Board recommends that 
the followmg additional University teaching offices bo 
established : (a) an assistant directorship of research 
m the Faculty of Economics and Politics , (6) on 
assistant directorship of research m colloid science , 
(c) a University lectureship m the Department of 
Mmeralo^ and Petrology ; {d) a University demon¬ 
stratorship m agnoulturai engmeenng (subject to 
financial provision bemg made by the Ministry of 
Agriculture and Fishenes); («) two University 

Iwturee^ps m the Department of Pathology , (/) a 
Umversity lectureship m experimental psychology; 
(ff) a readership in industrial psychology (subject to 
the provuion by the Medical Research Council of the 
stipend at^ pension contribution); {h) an assistant 
fiireotorship of research m mdustnal psychology 
^ubjeot to the provision by the Medical Research 
Council of the stipend and pension contribution) 

EJonmuBOH: On the recommendation of the 
the Court has approved of the establishment 


of a Shorpey-Schafer lectureship m physiology, a fund 
for the endowment of this lectureship havuig been 
contributed by pupils and friends of Sir Edward 
Sharpey-Schafer Tho first of the lectures, to be 
given biennially, will be dehvered in tho coming 
summer term 

London —-The Buckinghamshire County Council 
has decided to make a grant of £5,0(K», payable over 
ten years, towards tho erection of now biulduigs in 
Bloomsbury 

A grant of £2,000 has heon made by tho Pilgnm 
Trustees to the London School of Economics 
towards central expenditure on tho Land Utilisation 
Survey. Tho grant, which is for staff salaries 
and tho preparation of the report on the Survey, 
IS ostiniateil to cover the cost of completing tho 
Survey as far as central expenditure is concerned. 
Local bodies anil others are subscribmg to local ex¬ 
penditure, and it IS hoped that siifiieient additional 
contributions from those sources will bo obtained to 
complete tho total cost of the work The Pilgrim 
Trustees have further given valuable assistance to 
the Survey by sotting aside a sum of £1,000 winch 
can be drawn upon as re(|inreil by the London 
School of Economics to secure the continuance of 
tho publication of the maps This sura is to bo repaid 
by the School from tho puVilication account of the 
Survey 


Science News a Century Ago 

Walker’s Eidouramon 

“The Strand Thoatre,’’ said The Ttrnes of March 31, 
1836, “from which Thalia and Melpomene have boon 
banished by the Lord Chamberlam, ha.s during I.,ent 
become tho residence of Urania, Mr Walker, tho 
well known popular lecturer, and pierhaps the 
ongmal lecturer, on the motion of the heavenly 
bodies and the phenomena of the planets, has com¬ 
menced his very interesting lectures at this house. 
His lectures, and the reputation he has deservedly 
acquired by them, his apparatus and machinery, are 
BO well known to almost all persona, that there is 
no need of giving a further description of them. 
They are m their contnvance elaborate and com¬ 
plex, but tho illustration which they afford of the 
subject which he discusses is at once simple and 
mtelligible The lecturer himself enters into his 

subject with a spirit of mquiry, and an earnestness 
of endeavour to familiarize science, which are very 
refreshing to those whose attempts at gaming m- 
formation have been chilled by the technical formality 
of more stately teachers . At a time when tho 
theatres are closed agamst dramatic performances 
the public cannot do better than devote a few hours 
to the acquirement of the scientific knowledge which 
these lectures, and similar lectures, convey and there 
can be little doubt that to the younger branches of 
the community they will convey that information 
to which young persons are exceedmgly averse, 
unless it is conveyed m such a manner as to excite 
attention without distractmg the imderstandmg and 
wearying tho patience ” The lecturer was presumably 
Deane Franklm Walker (1778-1866) who, like his 
father Adam Walker (1731 f-1821), lectured on 
science at Eton and Harrow and other public schools. 

The Tides of the United Kingdom 

On April 2, 1836, Whewell road a paper to the 
Ro3raI Society entitled “On the Results of Tide 
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Obaervations, naade m June 1834, at the Coast- 
Guard Stations in Great Britain and IroJand”. 
Through representations made by Whewel), orders 
had boon given for simultaneous observations of the 
tides at all the stations of tho Preventive Service on 
the coasts of England, Scotland and ireland from 
June 7 until June 22, 1834. The observations were 
sent to the Admiralty, and a port of them hod been 
reduced From them Whowell hod boon able to 
deduce many important inferences. Ho found that 
the tides m question were not affected by any general 
irregularity having its origui in distant sources, but 
only by such causes os were merely local, and that 
therefore the tides admitted of exact determination 
with tho aid of local meteorological corrections. The 
curves expressing the tides of high'wat<»r presented 
a very satisfactory agreement with theory A diurnal 
difforonee in the height of the tides, ho said, manifests 
itself with remarkable oonstani y along a largo portion 
of tho toast under consideration Tho tide hour 
appeared to vary rapidly in rounding tho main 
promontories on tho coast, and v cry slowly ui poasing 
along tho sViores of the inteivcning bays, so that 
tho CO tidal lines are brought close together in tho 
former cases, and in tho latter run along nearly 
parallel to tho shore , circumstances -which would 
account for coniparatne diftereneos of level and of 
corresponding veloi ities in the tiile stream 

Theories of Electricity 

Prof William RiUdiie (1790 1837), aftci being a 
schoolmaster in Scotland, went to Pans, where ho 
Studied under llienard. Gay I.ussac and Biot In 
1829 he hocamo professor of natural philosophy at 
the Koyal Institution, anfl thrw years later was given 
a similar post in the University of London On 
April 3, 1835, he gave a lecture at the Royal Institu¬ 
tion on the “Comparison of the two Theories of 
Electricity" The tirst of these theories, ho explamoil, 
supposed that electrical phenomena dependetl upon 
the existence of a fluid universally diffustsl through 
matter and space, the parts les of which repid each 
other mversely as tho sijuaro of the distances If 
wo abstract a portion of thw fluid from a bixly, the 
latter bocomi'S negatively eloctrii , while if we odd a 
portion, we pnxUice tho phenomena exhibited by 
positive electricity Another theory considered elec¬ 
tricity to be a comjiound 8nh.stancc, consistmg of two 
elements, positive and negativ o electricity None of the 
phenomena isobserv'ed until this fluid is decomposed, 
and then a portion of it goes to the attroctisl body 
Perhaps, said Prof Ritchie, the fluid may bo tho ether 
to which the iihenomena of light seem attributable 

The Dublin and Kingstown Railway 

“The followmg is a statement,” said tho Mechanics' 
Magazine on April 4, 1836, “of the number of 
fiassengers, of different clas-ses, conveyed along this 
railwoy during the first ipiarter of a yohr since it 
was opened, namely, from the 17th December 1834 
to the 17th March 1836 

Ist Class fare, Is each 10,008 

2nd ditto 8<1 each 72,148 

3rd ditto 6d, each 94,961 

Total number of passengers 177,117 

The whole of this immense number of passengers has 
been carried without the slightest accident of any 
«ort. The receipts durmg the same period have 
,4unoutated to £6,283 16fl, M " 


Soaeties and Acadenues 

London 

Royal Soaety, March 21. DR. Hartkeb and W. 
Habtrsk Self-consistent field, with exchange, for 
beiylhum. Fook’s equations for the self-consistent 
field of an atom, mcludmg exchange effects, have 
been completely solved numerically for the normal 
state of neutral Bo In connexion with the numerical 
calculations of energy values, a new check, depending 
on the direct calculation of tho difference of energy 
values calculateil usmg the solution of Fock’s equa¬ 
tions and usuig any other wave functions, is de¬ 
veloped and applied The inclusion of the exchange 
terms has a small but approciablo effect on tho (Is) 
wave function, which becomes more like that for the 
Bo 1^ -t ion, and a considerable effect on the (2s) wave 
function, which contracts, oiul also becomes smaller 
near the origin coinpareil to its maxunum value 
These changes are qualitatively of a kind to brmg 
calculated valiuis of certain atomic properties mto 
better accord with experiment. H R Hulmk, J 
McDouoall, R a Btit’KiNoHAM and U H Fowi-bb 
Tho photo electric absorption of X rays m heavy 
elomonts A method is developed for finding the 
photo-electric absorption coefficient for the K shell, 
'fhe calculations are rigorous and are not subject 
to the restriction Z 137, where Z is the atomic 
number Theoretically it is possible to apply tho 
method for all values of hv, tho energy of tho quantum 
aliHorbod, but, as a considerable amount of numerical 
work IS necessary, it is not practical for largo values 
of hv/nic* Values of rjx are given for 693 

and 2 21 for elements with atomic numbers 26, 50 
and 84 Tho values obtoiiied do not differ much from 
those given by Hall, using a method which is dis¬ 
cussed His expression has therefore been used foi 
(Ja ut the region liv > 6m'* and graphs have been 
constructed giv'ing the photoelectric absorption per 
atom for various elements m tho range hv > 0 line’ 
or 3 4 X 10* e v Tho values obtained for lead are 
m excellent agriH'ment with the expcnmontol results 
as given by L. H Gray’s empirical formula 


Dublin 

Royal Irish Academy, February 26 R o Cinnkide 
Some 2 4 derivatives of thiophene 2 -Thiophene 
carboxylic acid condenses with A'-methylolamides 
to form derivatives of the general formula 2 4 
HOOC CaH,S ('HjNHC’OR These derivatives, on 
acid hydrolysis, give the ammo acid 2 4 HOGU 
C,H,S CHjNH,. which can readily be oxidised to 
the kno-wn ocid 2 4 r,H,S.(COOH), The hydroxy 
acid 2.4.H00CC,H,S.CH,0H can also bo ohtainoil 
from the above amino-aoid. 


Paris 

Academy of Saences, February II [C R., 200, 601 
696). A OossET . The partial longitudinal resection 
of the mfenor vena cava m the course of the ablation 
of a right pararenal tumour. Description of a rari 
operation. Henrx Laoatu and Louis Maume . Leaf 
diagnosis of tobacco Tbe comparative influence ol 
the scoria of dephosphoration, of superphosphate ami 
of Hie basic phosphate oh the PNK equilibrium 
Edovari) Chatton and Mixs Bebthii Bibobeler 
Amaebophtya and HyalomseemB : their evolutive cycle 
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'nte new order of the Coelotnastiguia in the Flagellated 
Chabuis PoiasoN was elected Oorretporulant for the 
Section of Botany, in aucoossion to the late William 
Morris Davis. E. J. GuMBBt. • The with extreme 
values and the logarithm of the number of obs»irva- 
tions. OcTAV Onicbscu and O Mihoo Chains of 
statistic variables Dimithi Phiuspklkink • The 
conformal transformation and the mtrinsie normal 
Riemannian curvature of a Vm ui Vn Sbroe 
RoasniSKi The deformation of a rectilinear con 
gruenoe with conservation of the principal ruled 
surfaces Maitbick Janbt Two thooroms on the 
relations between Imoar differential expressions 
AndbA Wbh, • Topological demonstration of a 
fundamental theorem of Cartan Gboroes Vai.iro'v 
Systems of integral fiuictions Abmand Rauch The 
trend of mtegral algebroids in the paths of uifmito 
determmation Hknbi Poncin The stable hydro- 
dynamical configurations which admit of surfaces of 
discontinuity for densities Danikl Bbuoriaky A 
remarkable change m the radial velocity of the now 
star m Hercules The results of sjiectrographic 
measurements show that the radial velocity of this 
now star mcroasod 230 km /sec in ten days Mnus 
M. A Baudot Generalisation of the tsjuation of 
continuity emd of the theorem of Liouville for a space 
of wave functions Paul Rkvaiid A geiieialisatiori 
of Curie’s principle of symmetry Jban Caybkl 
Comparative energetics of a two current 8\ stem and 
a system of erimvalent layers Willkm Uytkb- 
horvkn and C'obnblts Verburo The superficial 
oSeot [skm effect] ui the positive column of a sodium ~ 
neon discharge REirt: Planiol An arrangement 
for the production of ions in n higli vewnumi G 
JOURAVSKY, P Cmahozenko and G Ghoubert 
The residual induced magnetism of the eruptive 
rocks The residual magnetism of igneous rocks is 
largely due to magnetite After mechanical treat¬ 
ment by which the greater part of the magnetite is 
removed, the rasidual magnetism of the non-attracted 
portion IS higher than would corro-spond to the pro 
portion of magnetite remaining Albert Michel 
L^vy and Hknbi Muraoub A light soune of 
exceptional intensity and of very short duration By 
the explosion of a small quantity (0 4 c c ) of a liquid 
explosive in an atmosphere of argon, a flash of light 
of very high intensity is obtameil which lasts less 
than five milliontlis of a second The spectrum 
extends into the ultra-violet and promises to have 
useful apphoationa. Fred ViAs A spectral property 
of electrolytes m solution Ni!DA Marinesuo luid 
Mario Reooiani : The impression of photogniphic 
plates by ultra-sounds. Tlic action of ultra sounds 
on a bromide plate free from any latent imago 
results in the formation of a fine system of stationary 
waves. Mllb. Suzanne VEtL Gelatmo submitted 
to the action of an electric field. Stuily of the pro- 
^rtios of golatme after submitting u> an electric 
field. There is diminution in the electiical con 
duotivity, and the anode region is positive with 
'“•pieot to the cathode region Mlle C6un.E .Stora 
^e unaaturated character of colouring matters and 
the photo-voltaio phenomenon P Carr* : The 
mobilities of the normal primary alkyl 
^wioaJs firom Cj to Cj, in their chlorosulphites The 
woperature of decomposition of the chlorosulphite 
“ ^ I»«senoe of pyridme is taken os the meaBuro 
w the mobility. The mobilities vary in the some 
firom Cl to C, : from C, to C,, they become 
than thoee of Cr, presenting odd-even altema- 
POMOtB Tscnkl . The permanent electric 


moments of some alkyl chlorosulplutos. From 
measurements of the electno momenta of alkyl 
chlorosulphites it is concUidml tliat the structure 
remains the same for any value of H up to normal 
hoxyl Miuhel IjBsbhe The action of the alkyl 
iodides on the alkalme pluinbitcs Swlium plumbite 
reacts with methyl or ethyl iodide giving sodium 
iodide and a pliimbonic acid, RFbO OH Antoine 
WiLLBMART . Goiitribution to the study of the pre¬ 
paration of coloured hydrocarlsins of the rubeiie type 
Pan Tuheno Kao A iihenomenoii shown m jxilarisod 
light by quartz in \ ibration N v Tsi-Ze and Tsibn 
IjIno-Guao The oscillations of a hollow quartz 
cylmdor A hollow cjiiartz cylmdor can vibrato in 
four different ways In certain cases, the piezo 
electric ipiartz plate can bo lulvantageously roploi ed 
by a hollow cylmdor Louis Royer The orientation 
of lead chloride and bromide by muscovite mica 
Mlle Yvonne Boisse ue Black New data on 
the oonstitiitioii of the Puy Violent, an autonomous 
vol< uno of Gaiital G Duhar and 1) Le Maitre 
The prosonoo of Solonopores and Spongiomorphidos 
in the Moroccan Lias Jean Leorand The utilisa¬ 
tion of observations of the mean sea-level in the m- 
vestigntion of climatic cycles Pifrre Gavaudan, 
Mmk No*i.ib Gavaudan and Marcel Pelletier : 
The evolution iiiul significance of the nucleolar 
apparatus in the somatic karvoKinosis of some 
Angiosperms Raoul Comiiks The biochemical 
study of the flower The inmcral nutrition of the 
corolla The lomparative study of the corolla and 
loaf shows that the fonner is less mineralised than 
the leaf MarcSimonet The experimental synthesis 
of Ins intermiultarea Joseph Meierhans The 
jinoiiinattc canal and the swim-bladdor of the 
Physostomo fishes Mme Julie Kostitzink . The 
female reproductive system of Furpura IcipUlua 
Lucten Pi,antefol and Georobs C'hampetier The 
action of heavy water <deiitohydrogen oxide) on 
roviviRCont auinials Arm and Dehorne t'\to 
logical obw-rvations on a new species of Haplo- 
sporidnmi, parasite ot the crelom of Nereut cliverstcolor 
Gaston Ramon and Kdouard LKwiiTAYEB The 
inimtinisiiig action of tho tetanic toxm, mixed with 
lanolme, on the exporunentiil aiiunal Ihe toxm of 
tetanus nu\ed with lanolme and olive ml, after in¬ 
jection into tho rabbit in quantities representing ton 
tunes tho toxic dose, gave none of the symptoms of 
tetanus The rabbit was immunised against tetanus 
Constantin Levaiuti, Rev* Martin, Antoine 
Bonnkfoi and Mllf Raohel Suhokn The etiology 
of mumjis 

SVONEY 

Royal Society of New South Wales, D.icembcr 6* 
G Marker. Note on tho determination of traces 
of prussic acid in tiasues Cholic’s method involves 
the distillation of the prussic acid and its subsi-qiient 
concentration in a small volume of iiotash solution, 
by removing it from the distillate with a current of 
air Owing to dastruction of nearly half the prussic 
acid in the preliminary' distillation process—a 
destruction which takes jilace also m the absence of 
tissue—the results were distinctly low Tho per¬ 
centage loss, however, is fairly constant and an 
allowance can be mode for it, leaving but a small 
margin of error Tho direct removal of the prussic 
acid from the tissue by a current of air gives higher 
yields except when less than 0 01 mgin pnissic acid 

* CoHitnued/rom p 484 
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18 present. Adolph Bolliobb • The volumetric 
nuorodeterminatiun of piorolomo auid in organio 
piorolonates with methylene blue Picrolonio acid 
forms with methylene blue a compound which m 
spanngly soluble in water (less than 0-001 per cent), 
but fairly soluble in chloroform (0-16 per cent). Thus 
picrolonio acid is so far the most soluble o-nitro- 
hydroxyl compound for titration with methylene 
blue. The teohruque of the titration m the same as that 
described for picric acid or other o-nitrophenols The 
end point is very sharp Varying amounts of 0 ©IN' 
picrolomo acid could be recovered with an error not 
exceedmg 0 2 per cent Further, the piorolonates of 
a-naphthylamin, piperidin and p toluidin wore ox- 
ammed for their picrolonio esjid content by the method 
described. P. M Game • Geology of the Cudgogong 
district. This paper describes a bolt of country, 
12-16 miles wide, extending south-eastwards from 
Mudgee for about 35 miles Upper Silurian and 
Middle and Upper Devonian strata are represented 
All three senes are fossiliferous A great strike fault, 
following the Ciidgegong valley, separates the Upper 
Silunan and Upper Devonian systems here, but else¬ 
where the three senes are conformable with each 
other. They have boon intrudotl by acul igneous 
types of the Kammbla epoch, and are overlain 
unconformably by horizontal Kamilaroi and Tnasaic 
strata. Remnants of thick Tertiary sills anil flows 
cap the highest hills, such as Mount Bocoble (sill), 
and Cuinbermelon Mountain (flow) 8 C Baker 
Testmg a Lummer-Golircke mterforomotor , its use 
m a search for abnormality m the relative abundance 
of the isotopes of a special sample of mercury A 
cadmium-ainalgam lamp of new design is described 
The relative mtonsitios and half-value widths of the 
interference frmges of the cadmium red Ime were 
measured and compared with the theoretical values 
calculated from data of the apparatus Discrepancies 
are attnbuted to the experimental limitations The 
relative mtensities of the hyperfine components of 
the green Ime emitted by two samples of mercury— 
one Australian, the other foreign—when excited by 
the high-frequency discharge differ by less than 2 
per cent, which is within the lunits of experimental 
error, so that there is no evidence of difference in 
the relative abundance of the isotopes of the two 
samples. F. A. Coombs, W. MoGlynn and M B 
Welch : The tannm content of a variety of Acacta 
moUxasvma, Willd. (4). A description is given of a 
variety of Acacta moUunma, black wattle, which 
ooours over a wide area of New South Wales Whilst 
the maximum tannin content found in seventeen 
analyses was found to be 61-6 per cent, the lowest 
was only 22-9 per cent It is evident that under 
favourable conditions this variety may yield a tan 
bark of high quality. M B WntAJH The longi¬ 
tudinal variation of timber during seasoning (2) 
An examination was mode of the longitudinal varia¬ 
tion of some three hundred samples of a large number 
of different woods, in relationship to their densities 
While 66 per cent of the total samples swelled or 
remained stationary during drying from a green 
condition to the fibre saturation point, only 33 per 
cent behaved similarly from the fibre saturation point 
to an air-dry condition In general, woods of low 
density showed the greatest tendency to swell and 
heavy woods were more prone to remain stationary, 
during the imtial drymg period. Below the fibre 
saturation pomt, light tunbers showed the greatest 
liability to shrinkage and heavy woods were inclined 
to remam stationary or to swell. 


Forthcoming Events 

[Meetings marked unth an asterisk are open to the public.] 
Monday, April 1 

Britihii Museum (Natural History), at 11 30.—J 
Ramsbottom “Symbiosis m Plante” * 

Royal Geooraphical Society, at 8 30 —Capt Gabel- 
Jorgenaen “Dr Knud Rasmussen’s Contribution to 
the Exploration of the S E Coast of Greenland” 

Tuesday, Apnl 2 

Lonoov Natural History Society, at 6 30 —(at the 
London School of Hygiene and Tropical M^icino, 
Keppel Street, Gower Street, W.C I) —Sir F. Gowlond 
Hopkuis “The Naturalist m the Laboratory” (Bacot 
Memorial Lecture) 

Wednesday, Apnl 3 

Society or ENaiNBRBS, at 6 —(at the Royal Institution, 
Albemarle Street. W 1) —Sir William Bragg : “The 
Theoretical Strength of Materials and their Practical 
Weakness” 

Thursday, Apnl 4 

Institution or Electrical Enoineebs, at 6—Prof. 
E W Merchant “Electricity in the Life of To-day” 
(Faraday Ixcture) 


Offiaal Pubhcations Received 

OESAT BETTAIN AED lEUASD 

Harper AdaiuH Agricultural College, Newport, Shropehlre 8oU 
Survey of North SliropHliln' ll> W Morley Davies and O Owen 
Pp .11-1-2 plates (Newport Harper Adams Agricultural College ) 
The Board of flreenkiwplng Research Report for 1084 Pp 44 
(BIngley 8t Ives Research Station ) 

Proceedings of the Royal Society of Bdlnburgh, Session 1934-1036 
Vol 56. Part I, No 1 The Duration of Life In an AIMno Rat Popii 
latlon By Dr B P Wlesncr and N U Sheard Pp 22 2s Vol 
66, Part 1, No 2 Dating of Late-Olactal Clay Varves In Scotland 
By Oerard lie Ooer 23-26 M Vol 66, Part I, No 3 The 
Invariant Theory of the Correlation By Prof U W TumbulL Ip 
27-41 It 3d (Bdlnbuigb Robert Grant and Son, London. 
WlUUms and Norgate, Ltd* 


_ar ending Slst August 1934 Pp 11-f 162. (Bombay ._ 

Central Cotton (Ximmlttee ) 2 rupees 
(^mrgki Uiisoum, Pittsburgh, Pennsylvania Botany Pamphlet 
No 1 Poisonous I'lanU of Pennsylvania By Dr Edward H Graham 
Pp 16 (Pittsburg, Pa Camoglo Museum ) 10 cents 
'" ' Broadcasts In conjunetlon with International Induatrtal 
Institute Conference on Social Economic Planning, November 
I lv-l-40 (New York and The Hague Interzonal Indus- 
lions Institute J 30 cents 

h Institute By Dorotiw Norris, 


c Research Institute ) 2 8 rupees 


University 




) 117 On the Motion Of H 

-Jn Waves in the Neighbourhood bfa Muzzle of a Rifle 

.. an-lelil Teraiawa, MItsuo Tamano and 8ln-itl Uattorl Pp. 
0-402 +9 plates (Tokyo Koselkai Publlahing Office ) 76 sen 
U 8 Department of Agriculture Circular No 342 The Waterfowl 
Flyways of North America By Frederick C Lincoln Ip 12 (Wash¬ 
ing^, D C Government Printing Office ) 6 cents 
The Hokkaido Imperial Univerilty. Calendar 1034-1036 Pp 
lv+240 (Sapporo Hokkaido Imperial University ) 

Education, India Education in India, 1032-33 Pp vii+117 
(Delhi Manager of Publications) 2 8 rupees , 4s fld 

Kungl Svonska Vetenskspaakademleus Handlingar. Series 3, 
Baud f4. No 2 Btudlea In the Genus AsMia Banks et Bolander 
By 0 SkotUberg. ^ 106 + 24 plates (Stookbolm Abnqulst and 
Wlkaella Boktryckeri A -B ) 10 00 kr 

Aatrophyaloa Norveglca VoL 1, No 3 Measurements of Luminous 
Night Clouds In Norway 1033 and 1034 By Carl Stormer Pp 87- 
114+17 pUtes (Oslo • Jacob Dybwad ) 
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The Peoples of Britain 
AT the present time, when racial tiuoations are 
Tx very much m the air, the proposal of the 
Royal Anthropological Institute' for promoting a 
Hurvey of the racial characters of the inhabitants 
of (treat Britain is more than opportune It meets 
an urgent need in scientific investigation , and, 
incidentally, it will fill a serious gap in the common 
fuml of established fact which makes up the back¬ 
ground of public opinion Public policy recently 
has become involved in the discussion of a numbfir 
of intricate and technical problems, with the result 
that clear thinking and clear definition were never 
a more urgent necessity than th(*y are to-day It 
IS here that the assistance of the anthrojxilogist is 
invoked The importation of the racial question 
into international and national relations has 
opened a way to biased interpretation and racial 
prejudice which a statement of the facts and their 
direct implications alone can dispel 

It 18 disconcerting to the anthropologist, and 
also perhaps humihating to the dignity of his 
science, to reflect that one of the earliest, if not 
the first, survey of racial characters on a nation¬ 
wide scale was the outcome of pohtical animosity 
Th<‘ story is sufficiently well-known, but is worth 
recalling After the siege of Pans in 1S7(), in which 
the Museum National d’Histoire naturollo was 
damaged by shell-fire—a catastrophe which, 
it 18 to be feared, we should not now n*gard with 
a like degree of surprise—de Quatrefages, the 
French anthropologist, while deplonng the out¬ 
rage, implied that it was congruous with the 
Iftihaviour to bo expected of Prussians, whom he 
demonstrated to be akin to the Mongohan Finns 
and, as such, barbarian intruders into Europe 
Amid the storm of controversy this statement 
aroused, the German Government countered with 
an order that the hair- and eye-colour of 6,000,000 
German school children should be examined m 
the expectation that the facts thus elicited would 
be a sufficu'ut refutation of the scandal It is, 
however, not uninteresting to note that Prof F G 
Parsons, who measured a large number of German 
pnsorers during the War, found that their heads 
were considerably broader than the officially 
accepted figures, these latter emphasising the 
length and consequently Nordic character of the 
German head ^ 

Any light which a survey of the physical 
oharaoters of the British population might throw 
upon current theories ofEuropean racial distinction 
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would be inoidental to, and implicated in, racial 
analysis of the material collected, rather than 
direct Yet understanding of the racial composi¬ 
tion of the inhabitants of Britain must be de¬ 
pendent upon and must be brought into relation 
with the racial constituents of the population of 
Europe, with which, we know, it is historically 
connected In any event, the results of the survey 
must impart to pubhc discussion a leaven of clear 
thinking, and at the same time reduce to a more 
correct proportion any arguments as to national 
cleavage on a racial basis which may be imported 
into political discussion It is fairly safe to antici¬ 
pate that accurate knowledge of the facta will 
scarcely lend support to an exaggerated view of 
the irajiGrtanco of any one strain in a given popu¬ 
lation 

Any such contributions to current thought, how¬ 
ever, it may be repeated, must be regarded os a 
by-product of the proposed survey Its aim 
primarily will be to obtain a record of the facts 
relating to the population of Great Britain The 
need for this is sufficiently urgent The outhne 
which appears in another column (p 630) of the 
attempts to promote an anthropometric survey of 
the British population, shows that it is now more 
than fifty years since any extended senes of 
measurements of the people as a whole has lieen 
made. Individual observers have been at work up 
and down the country, more numerous perhaps 
than a summary reference would suggest, and 
studies have been made of special categones, such 
^ university students , but these efforts have 
been unco-ordinated, and uniform methods have 
not been employed There have been important 
studies also of skeletal matenal, of which Prof 
F G. Parsons’s examination of Saxon skulls aimed 
at being complete But of the earlier observations, 
it may be said generally, that they do not meet 
the requirements of modem methods of analysis, 
and often are not adequate for statistical treat¬ 
ment In some instances it w^ admitted at the 
time the measurements wore first submitted for 
examination that their value had been impaired 
by the lack of training of the observer. 

While the physical anthropologist is, therefore, 
in a position to put forward a strong plea for 
renewed activity in this branch of his science, 
activity which will both bring together such 
scattered matenal as is already available and will 
stand the test of modem standards of measure¬ 
ment, as well as extend it by fresh observations to 
a national survey, the nee^ of the student of 


Bntish archffiology are by no means to be over¬ 
looked The great advances in the study of 
Bntish archaeology dunng the last fifteen or 
twenty years have demonstrated that movements 
of culture and cultural changes in the prehistory 
of the British Isles can be demonstrated in far 
more refined detail and in far more compheated 
pattern than was ever dreamed in the theories of 
the brood cultural and racial movements of which 
our predecessors traced the ways For the decisive 
answer as to how far cultural distinctions corre¬ 
spond to racial movements—a oorrospondenco which 
is often assumed—the archaeologist must turn to the 
student of race, the physical anthropologist. Nor 
will the material fortho reply bo drawn exclusively 
from the skeletal material of past ages, for, as 
Prof H J Fleure has shown, the persistence 
of ancient racial characters in certain areas can 
be demonstrated with a certainty nearly beyond 
question This problem indeed is one of the most 
interesting upon which investigation may bo ex¬ 
pected to throw hght Many years ago. Dr J 
Beddoe in a presidential addre^is to the Anthro¬ 
pological Section of the British Association 
directed attention to the survival of pockets of 
the short dark population m areas otherwise 
predominantly tall and fair—he was speaking more 
particularly of his observations in the area ol 
Bradford where the Association was then meeting 
As a germane issue, it will further bo of moment 
to note how far it is possible to detormme the 
persistence of type m the face of modem conditions 
of movement and of the contact of the population 
of areas once kept apart by difficulties of com¬ 
munication. 

While it is not possible to specify the numerous 
problems upon which it may be expected that hght 
will be thrown, it may bo noted that a whole group 
of problems is connected with the trend of racial 
development, upon which it is at present possible 
to speak with some probability, but upon which a 
definitive verdict is desired Sir Arthur Keith, for 
example, has told us that he regards a nation as a 
race in process of formation, m other words, it 
is a unit of specialisation. Is there adequate 
evidence, as some would hold, that we in the 
Bntish Isles ore evolving out of the elements of 
our mixed physical hentage a special type diffenng 
from, though obviously related to, the racial 
strains of the European continent ? Again,'tiiete 
18 the change in the 6hape of the head. Prof 
Parsops maintains that the skulls of'“Londoners 
m the last two hundred and fifty years have 
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undergone a process of broadening Is this true 
of the country generally or a phenomenon confined 
to London only ? And in the latter event, is it 
due to the immigration of a broader strain or to 
other causes ? 

Although not part of the function of a racial 
inquiry as such, on a strict interpretation, it is 
clear that any evidence which may boar upon 
changes in the physical characters of the population 
18 of the greatest moment on national grounds, 
especially if it can be correlated with evidence of 
a standard of health and tho like The investiga¬ 
tions of Prof Floure and his colleagues in Wales, 


which seek to link up racial characters with the 
incidence of disease and other factors of social 
significance, do more than justify an appeal for 
public assistance towards tho cost of the survey, 
which will bo not inconsiderable Indeed, in the 
eyes of some, such inqmnes, of winch the survey 
18 an essential prelimmary, justify a claim for 
Government assistance A knowledge of the 
physical characters of the population of Britam 
IS of tho greatest interest to science, but it 
should bo beyond tho need of argument to 
show that it 18 of no less moment to tho 
State 


Revi 

Geology and Mineral Wealth of Burma 

(1) The Geology of Burma By Dr H L Chhibber, 
with Contnbutions by R Ramamirtham. Pp 
xxviu-1-538-f-26 plates (London- Macmillan 
and Co , Ltd , 1934 ) SOs net 

(2) The Mineral Resources of Burma By Dr 
H. L Chhibber. Pp xv-I-320-I-10 plates 
(London Macmillan and Co , I^td , 1934 ) 
18« net 

(1) '■T~'HE need for a treatise on the geology of 
A Burma has been felt for many years, not 
only by those mterested particularly in that 
country, but also by geologists who study tho 
earth’s crust on broad structural Imes, by palmo- 
botanists and palsoozoologists who trace tho 
natural history of flora and fauna throughout 
geological ages on world-wide evidence, and by 
petrologists who correlate information from dif¬ 
ferent petn^raphio provinces to enable them to 
establish generalisations of great importance with 
respect to the story of the rocks. The need haa 
been greater in the case of Burma than almost 
any other portion of the globe, because that 
country is situated to the south and west of one 
of the most extensive parts of the earth’s surface 
about which least is known geologically. Tibet, 
Mongoha and Siberia to the north, and Siam and 
China to the east, have never been surveyed by 
geologists, with the result that for many thousands 
of square miles ha that part of tho world, geological 
knowledge is scanty in the extreme and, unfor¬ 
tunately, likely to remain so for some generations. 
It thus becomes of the greatest importance to 
place on record the available geological data 
about the only part of this vast land-mass where 
geologists have for some years been at work. 

An account of the geology of so extensive a 
oountay as Burma must necessarily be largely a 
compilation. A careful summary and cnttoal 


e ws 

analysis of the work of others by one who, like the 
author, is well-qualified for the task, is valuable 
in itself, but tho importance of this volume 
IS greatly enhanced by the fact that the author 
has himself surveyed geologically certain parts of 
the country, enabling him to correlate inform¬ 
ation from isolated areas and to give, for the first 
time, a general outline of the geology of most of 
the province, although there still remain important 
gaps, especially m some of the hill regions 

Tho first three of the thirty-four chapters deal 
with physical features, nver systems and lakes , 
chapters iv-ix with earthquakes, hot-spnngs, mud- 
volcanoes, denudation, limestone caves and the 
coast-line , chapters x-xxvi describe the geological 
formations from tho Archean to Post-Tertiary 
deposits ; chapters xxvii-xxxii give an account of 
igneous activities and petrological descnptions and 
chemical analyses of various types of rocks; 
chapter xxxiu gives a senes of variation diagrams 
based on rock-analyses, and the final chapter con¬ 
tains much new mformation relatmg to the 
geotectonics of the country 

The author, when recently in Great Britain, 
availed himself of tho opportumty of consultmg a 
number of eminent geologists on various branches 
of the subject, and was particularly fortunate in 
being able to incorporate two valuable appendixes, 
one on the correlation of the geology of Burma 
and Malaya specially written for this volume by 
J. B. Senvenor, late director of the Geological 
Survey Department of the Federated Malay States, 
and the other on the correlation of the geology of 
Burma and Assam, by P Evans of the Burmah 
Oil Co. 

The book is illustrated by twenty-three plates, 
thirty-seven figures and th^ geological maps m 
folder-form, A comprehensive, almost complete, 
list of references is added at the end of every 
chapter. 
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(2) Burma in one of the most important pro¬ 
vinces of the Indian Empire as a source of minerals 
of economic importance, and with respect to 
petroleum, silver-leod-zine ores, and tungsten ore 
it 18 the chief British producing country in the 
Far East Indeed, during the War, its mineral 
production was of extreme importance It supplied 
the Empire, for example, with most of the ore 
from which tungsten, needed for the manufacture 
of high-speed tools essential for munition purposes, 
was extracted Deposits carrying gold, ores of tin 
and other base-raetals, arc mim'd in the country, 
and coal of an inferior quality occurs extensively 
Its famous rubies and sapphires are still being 
mmed, but on a (onsiderably smaller scale than 
formerly, bi'cause of the success of their synthetic 
prcxlut tion 

It was a wise decision on the part of the author 
not to include an account of these important 
mincraliserl areas in the \olume dealing with the 
geology, but to publish it as a separate book 
Although the two subjects arc complementary, 
large tracts of the country which are of geological 
interest contain no minerals of economic import¬ 
ance, these being very restricted in their dis¬ 
tribution in Burma, as in most other countries 
Mining engineers and mining geologists will be 
thankful for a work which, within 320 pages, deals 
with most of the hitherto known areas of mineral¬ 
isation in a province of growing imjxirtance in its 
mineral production 

The first chapter describes the geological and 
geographical distribution of the mineral deposits 
with statistics of outputs for the period 1926-30 
Figures for two later years could have been 
included The remaining fifteen chapters deal 
separati'ly with the different mineral occurrences, 
that on {letroleiim being by Dr L Dudley Stamp. 

Because of the gold boom, much attention is 
being given at present to the occurrence of this 
metal in Burma The chapter on gold, however, 
whilst containing useful and recent information, 
occupies only eight pages, which is out of pro¬ 
portion, for example, to the sixty-four pages 
devoted to the relatively less important mineral 
jadeite Those interested in the wide distribution 
of gold in this province will be well advised to 
consult the valuable article on this subject by 
Dr. Coggin Brown, published this year in the first 
two issues of the Mxning Magazine 

The book is illustrated by nme plates, thirteen 
figures, and a folder giving a sketch map showing 
the important muieral occurrences It is well 
indexed, and bibhographics are given at the end 
of each chapter 

The fonhat of the two volumes is all that could 


Faraday's Diary 

Faraday's Diary being the various Philosophical 
Notes of Expenmental Investigation made by 
Michael Faraday, DC L , F R S , during the 
Years 1820-1862 and bequeathed by him to the 
Royal Institution of Oreat Britain Now, by 
order of the Managers, pnntod and published 
for the first time, under the Editonal Supervision 
of Thomas Martin Vol 5 Sept 6, 1847-Oct 
17, 1851 Pj) xiii I 456-1-2 plates (London' 
Cl Bell and Sons, Ltd , 1934 ) 7 vols , £12 12s Od 
net 

A t the opening of the period covered by this— 
the fifth volume of Faraday’s Diary— 
Faraday was fifty-five years of age, and signs of 
that failure of memory which cdouded his later 
years were increasing Thus, in the summer of 
1847 we find, in a letti-r to Lord Auckland, com¬ 
plaints of giddiness, loss of memory and confusion 
So to his faithful correspondent, Schonliein, he 
writes enthusiastically conccniing ozone, but taki-s 
shame to “say that I have not yet repeated the 
exfieriments, but my head has been so giddy that 
my doctors have absolutely forbidden me the 
pleasure of working and thinking for a while, and 
so I am constrained to go out of town, be a hermit, 
and take absolute rest” Two ye^rs later, we find 
him writing to Matteucci to the effect that “1 
have lately been working for full six weeks trying 
to procure results, and have indeed produced 
them, but they are all negative But the worst 
of it 18 that I find on looking back to my notes, 
that I ascertained all the same results experi¬ 
mentally eight or nine months ago, and had 
entirely forgotten them” 

Illness and failure of memory combined make 
a sad handicap , nevertheless, Faraday’s output 
of work—^the rough notes of which fill more than 
four hundred and fifty pages of the pubhshwl 
diary—^was remarkably large, and in the fertile 
year 1860, he read no fewer than five papers 
before the Royal Society Over and above this 
ho gave, during the period 1847-61, courses ol 
lectures on the allied phenomena of chemical and 
electrical forces, on static electricity, the Juvenile 
Lectures on the chemical history of a candle, 
Christmas Lectures on the forces of matter, and 
a course of six lectures on “some pomts of domestio 
chemical philosophy—a fire, a candle, a lamp, a 
chimney, a kettle, ashes”. These, with Fndav 
Evening Discourses, rangmg from Sohbnbein's 
ozone to De la Rue’s envelope maohinery, repre 
sent a volume of work which would do no dis¬ 
credit to Faraday’s great powers, even at their 
heyday 

Dominating the early part of this volume of the 
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Ditiry are the experiments on magneerystallio 
action, initiatoil by a description of Plucker’s 
experiments on crystals (he makes an odd 
occasional appearance m the Diary as Pluckncr) 
In 1849-50 we have the record of the experiments 
on the relation of gravity to electricity, on dia¬ 
magnetic action, on gases in the magnetic field, on 
magnetic conducting power and on atmospheric 
magnetism , the year 1851 provides the data for 
the twenty-eighth and twenty-nmth (the last) 
series of Expenmental Researches, on lines of 
magnetic force and on the employment of the 
induced magneto-electric current as a test and 
measure of magnetic forces 

To this period belongs the mtroiluction of the 
terms paramagnetic and diamagneixc, due to 
Whewell, who writes to Faraday in July 1860 • 
“The purists would certainly object to the 
opposition of ferro-magnetic and dia-magnettc 
it would appear that the two classes of magnetic 
bodies are those which place their length parallel 
. . to the terrestrial magnetic lines, and those 
which place their length transverse to such hnes 
Keepmg the preposition dia for the latter, the 
preposition para or ana might be used for the 
former Perhaps para would be best, as the word 
parallel would be a technical memory for it” 

It will bo seen that the Diary shows little falliiig- 
away m the intrinsic interest of its contents It 
18 superfluous to add that this volume, in the 
matters of editing and of pnnting, pit'serves the 
high standard of its predecessors A F 


The Teaching of Geography 

Memorandum on the Teaching of Geography 
Issued by the Incorporated Association of 
Assistant Masters in Secondary Schools Pp 
XVI-f 418 (London • George Phibp and Son, 
Ltd , Liverpool • Phihp, Son and Nephew, 
Ltd , 1936 ) Is. 6d 

■^HE established place which geography has 
taken in the educational curriculum during 
the last thirty years has been gamed by a revolu¬ 
tionary change in the outlook of the subject 
From a mere recital of place names and uncorre- 
lated facts, disliked by both teacher and pupil, 
it has developed into a study of the interrelation¬ 
ships of vanous distributions on the earth’s 
surface and their relation to human activity 
The time is opportune for this review of the 
scope and position of the subject, which has been 
“sde by a representative committee of teachers 
In disoiusing the aim of the work, the committee 
stresses the value of geography as a unifymg 
subject, correlating not only various scientific 


studies, but also giving a link Iwtween humanistic 
and scientific sides of the cumculum While the 
utihtanan side of geography is not overlooked, 
the committee stresses rather the cultural aspect, 
inasmuch as geography properly taught gives a 
view of tho world as a whole and provides a back¬ 
ground for a true appreciation of local pecuhanties 
and national aspirations It deprecates the teach¬ 
ing of economic geography as apart from regional 
treatment of tho world as giving a non-geograjihical 
bias It might have added a warning against tho 
tendency of many textbooks and some teachers 
to regard the world merely as a field for industnal 
exploitation 

After discussing a scheme of work for schools, 
in which tho committee advocates tho teaching 
of physical geography as incidental to human 
mterests rather than as an end m itself, the neees- 
sity of noting historical factors m many geo¬ 
graphical topics is pointed out, for example, the 
woollen industry, and thus providing tho oppor¬ 
tunity of linking history with geography This is a 
more satisfactory plan than tho attempt to teach 
historical geography by itself, which may lead to 
tho pitfalls of ovor-gonerabsation and exaggeration 
of ‘geographical control’ 

In useful chapters on teaching methods and 
apparatus the value of the globe as correcting 
misconceptions due to flat maps is noted Possibly 
more attention might have been given to the nature 
of wall maps and atlases, of which many produced 
for school use are crude and over-gon(>ralised A 
list of books suitable for the school library is not 
intended to be exhaustive, but the inclusion of 
several might be cnticised In a discussion on the 
traiiung of teachers, the value of travel is an 
important point raisetl This is rightly said to be 
08 necessary to teachers of geography as to teachers 
of modem languages, to whom it is generally 
' conceded 

A long chapter on examinations contains many 
cnticisms and suggestions that should be helpful 
to examiners who are conscious of the pitfalls 
which besot them Tho committee believes in easy 
papers with a high standard of marking It gives 
a cautious acceptance to tho now stylo of paper 
which certain examination lioards are now trying 
These papers m their demand for factual know¬ 
ledge and discouragement of critical answers 
destroy initiative and penalise the bright con- 
didate at tho expense of the dull one Tho greater 
possibilities of standardising the marking of a 
number of examiners seems to be tho chief, if not 
the only merit of this typo of papers Their 
acceptance would mark a distinct reversion to the 
old and non-educational aspect of geography. The 
volume concludes with a careful bibhography of 
geography teaching R N R B 
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A Course of Psychology 
The New Fteld of Psychology the Psychologuxil 
Fundtons and thetr Oovemmenl By Prof 
MadlBon Bentley. Pp xvi + 439 (Now York 
and London • D Appleton-Cfentury Co , Ino , 
1934 ) 12«. 6d net. 

EOF MADISON BENTLEY has chosen an 
ambiguous and even a misloadmg title for 
his book To most people the plirose “the new 
field of psychology” will suggest a study of one 
or more of the many recent movements m psycho¬ 
logical science. In fact, as all psychologists know, 
Dr. Bentley pubhshed a book called “The Field 
of Psychology” some time ago, and this volume 
18 simply a very thorough revision of that. 

The author now ceases to discuss anything m 
terms of ‘mental’ events, processes, or forms of 
existence, and writes only of functions. The 
functions of the living organism, ho holds, can bo 
studied m two ways as chemical and biological 
processes which run their course within the bodily 
organism itself, and as psychological processes 
which cannot apparently be very clearly defined, 
but aU of which involve some direct interplay 
between the body and what goes on outside the 
body Psychological functions he considers to be 
of three main varieties, those which further 
apprehend%ng, those which carry out actum, and 


those which lead to comprehetuum All these 
are closely related to the physiological functions, 
and must bo regarded as growing out of them, 
and as based upon them. With this general scheme 
he discusses all the usual questions raised in a 
functional psychology. 

The book is a textbook, and appears to be 
intended to cover the requirements of an intro¬ 
ductory but comprehensive course. It consists of 
printed lectures, and it has much of the discursive¬ 
ness and illustrative character of the lecture form 
Students and teachers are likely to get a httle 
weary of it before they have finished, and to look 
for some presentation more direct and condensed. 
But of course it is well informed, it is generally 
clear, and it has the high ment, in a general 
psychological textbook, of complete consistency 

Dr Bentley has prmted seventy pages of foot¬ 
notes to his lectures. Both the teacher, and the 
student who already knows something of psycho¬ 
logical investigations, will find these far and away 
the most interesting part of the work. It is here 
that the author discusses the views of other 
people, and mdioates the sort of reading that he 
would wish his students to undertake His ex¬ 
positions are sometimes arresting, his criticisms 
usually exoeedmgly good and not by any means 
always the conventional ones, and his selected 
authorities excellently chosen. 


Short Notices 


Russian Sociology ; a Conlnbutwn to the History of 

Sociological Thought and Theory By Dr. Julius F. 

Hecker. Pp. xvi-t-313. (London Chapman and 

Hall, Ltd., 1034 ) 8s. 6d net. 

Thb writings of nearly thirty social philosophers are 
reviewed and summarised by Dr. Hecker m this 
book, which 18 re issued after nineteen years Its 
general tendency will soon be obvious to the reader, 
especially if lio turns towards the latter part of the 
volume, but it should be observed at once that the 
review covers the work of many other thinkers than 
those belongmg to the later phase of dialeotioal 
materialism So far as it does IjhiB, it both moreases 
the value of the book and the ease of the reader. 

True and mteresting remarks flash out hero and 
there, and one is always curious to see how the 
generally aooepted facts of the modem mdustnal 
State are met by the abstract theorist, whether of 
the Lenin or any other school. Mikalovsky, for 
example (fl. 1842-1904), said quite truly that, 
“Atrophy of the physical or the mental oharacteristios 
of man is possible through social or eoonomio sub- 
divisioa of labour”. Bogdanov, the later and more 
purely theoretical writer (fl. 1873-1928), suggests 
that this may be oorreoted, “for the further inorease 
in the complexity of machinery and the growing 
intelligence of the workers will eventually remove 


the final vestige of specialization Organizer and 
worker will merge mto one”—a cryptio remark akm 
to the still more famous Marxian dogma that action 
and thought are identical. More definite is Bog¬ 
danov’s criticism of the Marxian dootrme that the 
rulmg class owed its position to the ownership of the 
means of production ; Bogdanov would find it rather 
m the power of organisation. He is also the first 
exponent of ‘teetology’, or ‘organisation-science’, 
olaimmg for man the power to organise the “outer 
foroes of nature, as well as human forces and ex- 
perienoe itselP’. Here is the philosophy of a national 
plan m its gormmal and most general form. The 
result of suoh organisation, especially m its Russian 
shape, we are all awaitmg with mterost; that it 
can contain much of the personal hberty which so 
many of these writers so ardently desire, is the most 
doubtful point. F. S. M 

Oeologio Structures. By Bailey Willis and Robm 
Willis Third edition, revised. Pp. xvm-)-844 
(Now York and London : McGraw-Hill Book Co , 
Inc., 1934.) 24s. net. 

This book was first published in 1023 and a second 
edition appeared in 1929. In the third and latest 
edition the text has been completely rewritten and 
rearranged, while some fifty additional maps and 
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figures have l>een added As a result, the value of 
the book has been considerably onhanfod, and in 
its new form it is undoubtedly the most exlisustive 
treatise on structural geology in the Enghsli language 
The subject is treated from a descriptive and 
analytical point of view and there is a conspicuous 
absence of the confusing mass of theory and hypo¬ 
thesis with which the literature of tectonics is so 
overburdened Tlio descriptive portion of the book 
is preceded by a discussion of the fundamental 
mechanical principles involved in the deformation 
of rock masses The description of each tyjie of 
structure (folding, faultmg, etc ) is followed iliroctly 
by a detailed analysis of the stresses and strains 
involved in its production 

Now chapters have been added on “The Physio¬ 
graphic Expression of Struoturo” and on “Practical 
Problems”, while the section dealing with the wider 
problems of earth dynamics has been completely 
rewritten and affords an excellent account of modern 
views concerning the nature, age, constitution and 
physical and thermal state of the earth. 

Although the book is of a detailed and systematic 
natiue it is equally suited to the needs of the 
elementary student and the advanced worker, since 
the purely descriptive and the analytical sections 
respectively are treated separately, as indicated in 
the table of rimtonts 

.1 Hundred Years of Psycitology, 1833-1933 By 
Prof J C Fliigel (100 Years Senes ) Pp 384 
(London Gerald Duckworth and Co , Ltd , 1933.) 
16s not 

This important book fills a very obvious gap in 
psychological literature, and will serve for many 
years as the moat useful outlme, although m no 
way sketchy, of psychology during its period of most 
oncrgotic development 

The author begins by givmg a vivid picture of 
the position a hundred years ago, when Herbart’s 
works hod laid the foundation of psychology as a 
subject m its own right The next part surveys the 
l>enod up to 1860, showmg the rise of systematic, 
physiological and abnormal psychology During the 
next period, that is, up to 1900, the influence of the 
theory of evolution was felt, and psychology was 
apphed to problems of the mdividual, the child and 
the animals ; a period that experienood the activities 
of Spiencer, Galton, Wm. James, Fechner, Helmholtz, 
Wundt, Charcot and Bibot, to mention only a few 
names, was clearly one of rapid development. 

During the last thirty-three years there has been 
a tendency for schools to develop, each probably 
feeling much more in opposition to the others than 
will later prove to bo the case The most outstanding 
oharaotenstic of this period has been the fruitful 
application of psychology to education, industry and 
medicine 

Unlike 80 many shorter histones, this book is 
interestingly written and should be read by all 
students of psychology, who will gain much from 
seeing their own speciality m perspective and treated 
m on unbiased way. 


Oeometnsche Eleklronenophk • Orundlagen und 
Anwendungen Von E Brucho und O Sclicrzer 
Pp XU 1-332 (Berlin Julius Springer, 1934 ) 
28 40 gold marks 

Electbons behave in many respects like light They 
may travel m straight Imos , may bo Tefrin ted’ in 
electric or magnetic fields, may be focnseil os by a 
lens m suitably graded holds, or may bo cniised to 
produce mtorferonce patterns in properly disposed 
apparatus These are the matters which the authors 
of this book have < lioson for thoir topic, and which 
they have olaborateil with most praisoworthy atten¬ 
tion to detail and extreme complotonoss of refeioiico 
Almost exactly the first half of the volume (1R4 
pages) IS devoted to the more inatliematical and 
theoretical parts of the subject, while the second half 
(165 pages) is concerned with the more pnictunl 
applications Commencing with the formal analogy 
between light waves and electrons, the authors pro¬ 
ceed in logical manner to develop the theory of the 
motion of electrons m electric and magnetic fields, 
mcludmg a very complete mathematual diseiiasion 
of ‘electron lenses’. The experimental side of the 
subject IS always kept m view 

111 the second half of the book the dovolojiment of 
the original Braun tube to the present-day cathmle 
ray oscillograph is first detailed, followed by a long 
chapter on the ‘electron microscope’ A very inteiost- 
ing set of comparison photographs of the same objects 
taken through the ordinary fight microscope and the 
new electron microsoopio allow the reader to form his 
own coriolusions about the jiresent state of the new 
tecliniquo in relation to the old 

Herbert spencer's Sociology a Study in the History 
of Social Theory, to which is appended a Biblio¬ 
graphy of Spencer and his Work ByDr. J Rumnoy 
(Herbert Sponoer’a “Descriptive Sociology”, con¬ 
tinued by his Trustees ) (Published for Herbert 
Spencer’s I'riisteos ) Pp xvi-f-367 (London; 
Williams and Norgate, Ltd , 1934 ) 10s. 6d. net. 
The winding up of the trust created under the will 
of Herbert Spencer for the publication of sociological 
material relating to the less advanced societies lias 
boon fittmgly marked by the Trustees in the publica¬ 
tion of this account of Herbert Spencer’s sociological 
work Dr. Rumnoy, to whom they entrusted the task, 
has wisely not oonlinod hinisolf to a summary of Spen¬ 
cer’s theories, but has analysed them critically m the 
light of modem developments m theory and method 
Spencer has not received a very cordial welcome 
m academic circles, and it wdl perhaps come as a 
surprise to many who have not an extensive acquamt- 
anoe at first hand with his wntmgs to find how well 
they stand the test Dr. Rumney finds the mam 
ground of criticism m the attention given to structurt 
rather than function and m the neglect of modem or 
oivifised societies in favour of primitive or archais 
forms. The explanation of the latter failmg, as he 
pomts out, IS that m the days m which Spencer was 
workmg it was erroneously believed that the ‘savage 
society 18 the simpler—a fallacy exposed by modem 
research 
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Mathematical Biophysics 
By N RaShevsky, Department of Physiology, University of Chicago 


T he application of physico-mathematical 
methods to biology has boon advocated 
now and again by scientific workers , but until 
recently no systematic attempt to create a 
mathematical biology has been made, and the 
advocates of this ‘science to come’ have confined 
themselves to outlinmg the possibihtios of such 
an approach True, there is a wealth of literature 
on the application of mathematical statistics to 
various biological phenomena , but the whole of 
this field of research lacks almost oomplctoly the 
physical point of view General physics is accepted 
as of paramount importance in the study of bio¬ 
logical phenomena , the apphcation of physical 
methods has already resulted m important bio¬ 
logical discoveries But most of this application 
is restneted to the use of physical apparatus in 
biological experiment, and very httle attempt has 
been made to gam an insight into the physico¬ 
chemical basis of life, similar to the fundamental 
insight of the physicist into the mtimate details 
of atomic phenomena Such an insight is possible 
only by mathematical analysis , for our oxpen- 
ments do not and cannot reveal those hidden 
fundamental properties of Nature It is through 
mathematical analysis that we must infer, from 
the wealth of known, relatively coarse facts, to the 
much finer, not directly accessible fundamentals 
The greatest advances ot modem physios are 
due to such men as Einstem, Bohr, Heisenberg, 
Dirac, who unravel the mysteries of the physical 
imivcrse by the power of their thought, using 
mathematics as their tool 

The objection has been frequently raised that 
mathematical methods, however useful in physical 
science, are mapphcable to biology, because of the 
tremendous complexity of biological phenomena 
But this argument should really lie used m favour 
of, rather than against, the apphcation of mathe¬ 
matics to biology A simple phenomenon can be 
understood by mere ‘inspection’, but it requires 
mathematical analysis to see through a complex 
system. The mam thing is to apply mathematics 
methodologically correctly, by first studying 
abstract, over-simplifioil oases, which may oven 
perhaps have no counterpart in reality After¬ 
wards the various complexities of the case have to 
be taken into account gradually, as second, third 
and higher approximations. This use of abstract 
conceptions m the begmnmg is the charaoteristio 
of the physico-mathematical method Violation 
of this rule, and aU attempts to start with actual 
cases in aU their complexity, result m failure and 


have contnbuted to a sceptical attitude towards 
mathematical methods* 

'The following brief review of my own researches 
in mathematical biophysics may serve to illustrate 
the fruitfulness of a mathematical approach to 
this field 

The fundamental living unit is the cell , honoe 
it is with the study of a cell that we must begin 
But, faithful to our rule, we must start with a 
mathoraatieal desenption not of any given type 
of actual cell, but of an abstract concept of a cell 
Not only are there iimumcrable varieties of cells, 
but also no two cells are quite ahke They differ 
m size and structure and chemical composition 
Most of them possess a nucleus , some have 
several, others have none Some cells consume 
oxygon, some not Some metabolise one type of 
substance, others a different typo If we discard 
all such properties of a coll as are not common to 
absolutely all cells, we arrive at the following 
definition of a cell, which holds for all colls what¬ 
soever and which wo take as defining our abstract 
conception of a cell. 

A cell 18 a small liquid or somi-liquid system, 
in which physioo-chemioal reactions are taking 
place, so that some substances enter into it from 
the surrounding medium and are transformed, 
through those reactions, into other substances 
Some of these other substances remain withm the 
system, causing it to increase m size ; some diffuse 
outwards 

Such a system is no longer so complex ns to 
forbid any apphcation of mathematical analysis, 
and we shall proceed to investigate mathematically 
various properties of such systems, or in other 
words, various oonsequenoes of the above defini¬ 
tion 

At a first glance not much can be done with such 
a general definition, but actual analysis shows quite 
the opposite As in geometry extremely simple 
axioms and definitions lead us to very complex 
propositions by reasoning, so will the same mathe¬ 
matical reasomng lead to important conclusions 
from the above definition of the cell' 

First of all, it is easily demonstrated that when¬ 
ever a system consumes or absorbs any land of 
substance in solution in the surrounding medium, 
the concentration of this substance will not remain 
uniform, either in the system itself, or in the 
surroundmg medium The concentration outside 
of the system will have a gradient towards the 
system . in the system itself there will be a 

• Cr my article In "PhUoMphy of Science”, 1, 178 , 1884 
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gradient from the periphery towards the inside 
The reverse holds true whenever the system pro¬ 
duces a substance which diffuses outwards into the 
exteme. The concentration will bo greatest 
inside, and will decrease towards the periphery, 
and will then further decrease with increasing 
distance from the system The exact variation of 
the concentrations from point to pomt will depend 
on a number of factors, such as the size and shape 
of the system, the diffusion constants inside and 
outside, the permeability of the boundary, the typo 
of reaction produemg the gradient, etc But when¬ 
ever a reaction produemg or absorbmg a substance 
takes place in the system, aa is always the case 
with a living cell, such gradients of concentration 
are present. 

Any dissolved substance produces an osmotic 
pressure, which for dilute solutions is proportional 
to the concentration of the solute , hence, when¬ 
ever concentration gradients are present, they 
result m non-umformity of osmotic pressure This 
in its turn results m forces, acting on each clement 
of volume, and proportional to the gradients of 
pressure. Thus the very general and simple fact 
that every cell melabohaes leads to the existence of 
a system of forces within and without the cell 
Like the gradients of concentration, the exact 
distribution of these forces will vary from case to 
case ; but they are always there 

Having thus deduced the existence of these 
forces, we must now investigate their possible 
effects To this end wo must investigate various 
possible cases, which open up an unexplored freld 
to the mathematician. 

We start with the simple case of a spherical 
homogeneous cell, which either absorbs or proiluces 
some substance at a constant rate per unit volume • 
this rate being independent of the concentration 
of the substance. The distribution of concentra¬ 
tions within and without the cell has in this case 
a sphencal symmetry and can be easily calculated 
the resultant force will be zero But tlungs are 
different if the coll is shghtly deformed from its 
sphencal shape Mathematical investigation of 
the forces produced by such a deformed cell shows 
that, for substances absorbed by the cell, the 
forces are such as tend to restore the sphencal 
shape ; but for substances which are produced by 
the cell, the forces are such that they tend to 
morease the departure from the sphencal and to 
divide the cell into smaller ones. Smee m an 
actual cell substances are both produced and 
absorbed, the net result will depend on which 
forces prevail. This, agam, is determined by 
various physical constants of the cell, the rates 
of reaction, etc. 

Let us oonsider the more interesting case, when 
the dividing foroea prevail. It can be shown that 
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even in this case the cell will only become unstable 
and divide spontaneously when its size is greater 
than a certam critical value , for when the otdl is 
below that size, surface tension, which opposes 
division, always prevails This critical size can be 
calculated in terms of the abovo-montioiied con¬ 
stants of the cell Although we do not know 
these constants with any accuracy, we have a fair 
knowledge of their order of magnitiiile, and can 
estimate the order of magnitude of the critical size 
at which a coll will divide, it it divides at all 
The sizes thus calculated happen to be the same 
as the sizes of actual hving cells* We thus see 
that, merely by virtue of its metabolism, every 
cell contams in itself factors which may cause its 
division into two, whensoever in tho course of its 
growth it comes to exceed a definite critical size 
The half-cells grow on until they in turn divide, 
and so on 

As our next step, we must consider more com¬ 
plex cases of cells consisting of two phases, nucleus 
and cytoplasm The mathematical treatment 
hero becomes much more complicated, but the 
general results remain the same 

A further step loads us to non-sphencal cells. At 
a first glance the existence of free, non-supportod, 
liquid systems with a non-sphoncal shape sounds 
hke nonsense, since wo know from the laws of 
capillarity that in such a case the only stable 
shape of eqiiilibnum is a sphere But t^s holds 
true only whim forces other than a constant surface 
tension are absent Now, tho proscnco of con¬ 
centration gradients produces non-uiuformities in 
the surface tension of the cell, this modifies the 
situation and makes non-sphencal shapes of 
equilibna possible But those non-sphencal shapes 
are possible only so long as the cell motabohses, 
as soon as the cell dies its nictabohsm stops, the 
gradients disapiiear and tho coll assumes a sphencal 
shape An illustration of this is found m many 
uiuoellular organisms, which possess oblong and 
sometimes eccentric shapes durmg life, but round 
up after death’ 

Wo have seen that the forces discussed above 
do not always prwiuce division of the cell In 
such a case, however, a cell will not grow in¬ 
definitely As it mcroasoa its specific surface 
decreases, and the relative rate of growth de¬ 
creases too A stage will bo reached when 
anabohsm ]ust balances katabohsm, and no further 
growth will result 

The osmotic forces are not the only ones pro¬ 
duced by concentration gradients. Other forces, 
due to attraction between various molecules, enter 
into play whenever concentration gradients are 
present. These forces may be of opposite sign to 
the osmotic ones Taking them mto account 
makes the whole picture much more complex, but 
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the general conclusions remain as given above. 
We see that our apparently simple defimtion of a 
cell neoessanly imphes a complexity reminding 
one of the actual conditions in biological systems !• 

An objection has been raised to all the above 
considerations that, m actual cells, protoplasmic 
streammgs are often observed, which should stir 
the interior of the cell and even out the concen¬ 
tration gradients This objection is based on 
fallacy. Not only'does the existence of proto¬ 
plasmic streaming constitute no argument against 
the existence of gradients, but it is a positive proof 
for their existence Where there are streamings, 
there are the forces which produce them , and if 
everythmg were homogeneous, no such forces 
could be produced It is true that the oocurrenoo 
of streammgs will modify the distribution of 
forces, and so far tins complication has not been 
taken into account, it is one of the next problems 
on our programme. It has been already suggested 
that such a further generalisation of the theory 
may throw light on the mechanism of locomotion 
in the Protozoa 

Thus far wo have been considenng the effect of 
the forces produced by the cell on the cell itself, 
but the concentration gradients outside the cell 
result also m forces between one cell and another 
All those forces being of the same origin, there is 
a close relation between them Whenever we have 
an aggregate of cells in which the dividing factors 
prevail, they will repel each other On the other 
hand, when the ‘restoring’ factors prevail, cells 
attract each other. Of all cells, the neurones have 
most completely lost their property of dividing; 
we should expect forces of attraction between 
them. Indeed the existence of such forces has 
been inferred by a number of neurologists, notably 
Anens Kappers and Ramon y Cajal, from vanous 
observations The peculiar irregularity in shape 
of the neurones and the existence of a great 
number of intemeuronio connexions is also to be 
accounted for by those forces. It has been sng- 
gested that a formation of new anatomical con¬ 
nexions between neurones may be the cause of con¬ 
ditioned reflexes and learrung. Calculation shows 
that the above forces may account for it. Under 
certain oonditions they will produce an actual new 
connexion in a very small fraction of a second. 
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This leads us towards a mathematical theory of 
nervous functions. We find that, under very 
general conditions, aggregates of cells such as are 
studied above will possess many properties char- 
aotenstio of the bram. These include differential 
disonmmation of spatial and temporal patterns by 
learmng, and what is known m psychology as 
‘Gestalt-transposition’ For details we must refer 
to the original papers' 

Fmally, the theory of intercellular forces has 
been applied to the form of cellular aggregates, 
forming multicellular organi8m.s It has been 
shown that those forces account in a general way 
for the various stages of embryonic development 
(blastula, gastrula, neurula), and for the gross 
features of the forms of vanous classes of animals' 

Having thus started from a study of the most 
general properties of a cell, wo amvo m a deductive, 
synthetic way at a possible understanding of such 
problems as “why we behave as we do” and “why 
we are shaped as wo are” 

We have not mentioned at all the ‘meohamsm- 
vitahsm’ controversy. The problems discussed 
here are entirely independent of its issue, if there 
be an issue*. Whether the presont-day concepts 
of physics will prove sufficient to provide an 
exhaustive explanation of hfe, or whether new 
pnnciples wdl bo mtroduoed in the future, the 
treatment of those problems will of necessity be 
mathematical, if it is to be exact and scientific 
and not to resolve itself mto mere verbal 
disputes. 

Muoh remains to be dune, but there can be 
little doubt of the fruitfulness of this approach 
The further we proceed, the more difficult be¬ 
come the mathematics mvolved ; but the results 
compensate for all difficulties 0. F Gauss, “rex 
mathematicorum”, derived many an inspuration 
for hiB purely mathematical disoovenes from the 
study of physical phenomena. The time has come 
when mathematicians may find their problems in 
the ever-inspiring reabn of living Nature. 

■ Pwlopbuma, 14. 99 , 1981 16. 427 . 1932 U. 387 , 1932 

PAirfie*. 1, 143, IMl. 

■ Oold Spring Harbor Sympoala on Qaantitatlve Biology, 8 , 1934 

' Phiifiet, 1.C 

• Forthcoming In "PhUoaophy of Solenoo" and In the Journal oj 
Oanaral Piyeholom 

■ Protoplaanu, 80, 180 ; 1933 

' Of; oonoludlng paragrapha in "PhUoaophy of Solenoo”, I o 


Racial Studies in Britain 


T he proposals put forward by the Royal 
Anthropologicai Institute for an organised 
anthropometric survey of Great Britain (see 
Natukh, 136, 463, 193S) revives a project in an¬ 
thropological research of which too little has been 
heard in recent years It is a project which has 


had a curiously chequered history; and its fate 
up to the present has been less than is deserved 
both by its intrinsic merits and by the enthusiasm 
and strenuous efiorts of those who, from time to 
time, have endeavoured to bring it to practical 
effect. The story covers more than half a century 
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of the comparatively short history of anthropology 
as a science. 

The racial history of Britain begins in what is 
now called pre-history with the studies of pre¬ 
historic skeletal material by Barnard Davis, 
Thumam and Rolleston From this emerged the 
concept of a racial succession of long-heads and 
broad-heads of the stone and bronze ages with 
the long-headed Saxons and intruding Danes as 
an overlying clement m the building up of the 
population Kven before the publication of 
Thurnam and Davis’s “Crania Bntannica” in 1865, 
Dr John Beddoe had been at work in the ’fifties, 
collecting particulars of hair- and eye-colour in 
Scotland, Ireland and England, which he was 
afterwards to utilise m his “Races of Britaui” 
But the first organised attempt at measurement 
of the hving on an extended scale was made by 
the Anthropometnc Committee of the British 
Association which reported m 1878 and succeeding 
years and m 1883 published a comprehensive final 
report, to which reference is sometimes made 
under the name of its secretary, C Roberts, who 
was responsible with Sir Rawson W Rawson for 
its compilation Notwithstanding the lapse of 
time, and in some instances the uncertainty of 
conclusions baaed upon insufiicient data, this is 
still the standard of reference for any compre¬ 
hensive account of measurements of the living in 
the British Isles 

Various attempts, mostly somewhat spasmodic, 
were made to keep alive the work of the Anthropo¬ 
metric Committee Francis Galton measured 
10,000 individuals at the International Health 
Exhibition of 1884, and a laboratory which he 
instituted at the South Kensington Museum with 
an elaborate programme of observations was in 
existence for some years. From the Manchester 
meeting of the British Association in 1887 until 
the Nottingham meeting in 1893, measurements 
were taken of such of the members of the Associa¬ 
tion as visited a temporary laboratory sot up at 
each meetmg under the care of a committee which 
reported annually Other Bntish Association 
Committees were appointed from time to time A 
committee on the measurement of children became 
a committee for the study of the abnormal and, 
acting in co-operation with a committee appomtod 
by the International Congress of Hygiene of 1891, 
recorded the observation of 30,000 children in 
1892-93 and helped to secure the special treatment 
of the defective child ; while a committee to 
promote anthropometric measurements in schools 
collected a certain amount of information, aroused 
some enthusiasm, but failed to imtiate any general 
or extended action. Anthropometric observation 
S'lso formed part of the extensive programme of a 
committee for the ethnographic survey of Great 
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Britain appointed in 1892, which published five 
reports between that date and 1899, when it 
ceased to exist in favour of a proposal for an 
Ethnographic Bureau for Great Britain 

Following this, th(* most serious effort in pro¬ 
moting anthrojiometric research was made early 
in the twentieth century by another Anthropo¬ 
metric Committee of the British Association ap¬ 
pointed in 1902, which, although it did not carry 
out measurements on the living as was originally 
intended, nevertheless had an important influence 
on the further development of anthropometric 
observation Tins it achieved in the hrst place by 
drawing up under the chairmanship of D .1 
Cunningham a code of instruLtions for anthropo¬ 
metric measurement, which, whatever its defects 
may have appeared to be to a later generation, 
secured the standardisation of a technique which 
was in advance of that of its day , and secondly 
by its efforts, and more particularly the efforts of 
individual members of the committee, to secure 
the recognition of an anthropometric survey of 
the inhabitants of Britain as a work of national 
importance, which should be supported by a 
subvention or even undertaken as a national 
charge 

In the latter of these two activities of the Com¬ 
mittee one member was indefatigable This was 
John Gray, its secretary throughout the whole of 
its existence A native of Aberdeenshire, he hod 
taken up anthropometric work in the ’mneties, 
when he used to visit the fairs and other country¬ 
side gatherings m Buchan and record the physical 
measurements and characters of those who 
attended them Hib early contributions to anthro- 
pometne research were studies of the material thus 
obtained, which were submitted to the Buchan 
Field Club In this work ho was soon joined by 
Mr J F Tocher, then of Peterhead, who made 
an ethnographical study of the sohool children of 
Buchan, which was also communicated to the Field 
Club. This work had one important consequence 
It brought the two men into touch with Sir Wilbam 
Turner, himself a famous cramologist and then 
professor of anatomy in the University of Edin¬ 
burgh, through whose influence they were able to 
obtain financial assistance for their further work 
of anthropometric survey, one outcome of which 
was the important and authoritative study of the 
physical characters of the inmates of the asylums 
of Scotland. 

It IS not BO much Gray’s work as a persistent 
measurer of heads on all occasions, suitable or 
otherwise, or his ingenuity in devismg ‘fool-proof’ 
anthropometnc instruments, with which we are 
oonoemed here, as with his unobtrusive but deter¬ 
mined and unceasing efforts to secure public 
recognition of the value of anthropometry, more 
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especially in its application to the population 
problem of Britain A word, however, must be 
spared for his early appreciation of the signifiioanoe 
of biometric methods in anthropology. lake C, S 
Myers, whose paper on “The Future of Anthropo¬ 
metry ' in 1903 has been regarded as a land¬ 
mark, he recognised that much early work in 
physical anthropology was vitiated by the in¬ 
sufficiency of the data on which its conclusions 
were bas^, and advocated the employment, and 
himself consistently employed, soimd statistical 
methods on the Imes of Prof Karl Pearson’s work, 
m the cntical treatment of the data of the 
observer 

It IS not proposed here to attempt an examina¬ 
tion of the contribution of the biometric school 
to the racial history of the British population, of 
which a brilhant example has recently come from 
the pen of Dr G M Morant For one reason it 
stands somewhat outside the movement now 
under consideration, though, it is to bo judged, 
under the present proposals of the Royal Anthro¬ 
pological Institute, a more or loss complete fusion 
of material from both sides will now take place 

At about the time of the appointment of the 
last-named of the Anthrojximetric Committees of 
the British Association mentioned above, the 
lieople of Great Bntam were much alarmed, so 
far as was to be gauged from the dally Press, 
by the alleged fact of a senous physical deteriora¬ 
tion in the population and a marked inferiority 
of development among the children of the less 
well-to-do in the community. In part this was 
an aftermath of the Boer War, not unconnected 
with difficulties in recruiting for the Army Largely 
as a result of newspaper agitation, an Inter- 
Departmental Committee was set up to inquire 
into the matter Among those invited to give 
evidence before this Committee were several 
anthropologists, including D J Cunningham, 
chairman of the Anthropometnc Committee and 
by now professor of anatomy in the University 
of Edinburgh 

The Inter-Departmental Committee issued its 
report in 1904 Almost immediately afterwards 
the British Association met At Cambndge, where 
a full-dress discussion of the situation took place 
m Section H (Anthropology) under the presidency 
of Mr Henry Balfour, at which the Right Hon 
Arthur J. Balfour (afterwards Earl Balfour), 
then Pnme Minister and president of the Associa¬ 
tion, was present. The most noteworthy features 
in the discussion were a doubt expressed by Arthur 
Balfour whether, judging from his own experience 
on his estate in Scotland, the conditions in rural 
areas were such as to conduce to the superiority 
in physique usually attributed to the countryman 
over the town population, if such superiority were 
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a fact, and the conclusion, drawn from his observa¬ 
tions of hair- and eye-colour, by Dr F. C. Shrub- 
sail, that residence in urban areas favoured the 
dark as against the fair element in the population, 
and that this might possibly boar upon the 
incidence of disease, especially tuberculosis and 
cancer 

The question raised in the discussion by the 
president of the Association served to emphasise 
the fact, already made patent in the report of 
the Inter-Departmental Committee, that there was 
a paucity of relevant measurement upon which 
any conclusion as to physique could be based 
Broadly stated, however, the conclusion of the 
Inter-Departmental Committee was that there was 
no evidence of organic, extensiv'e or permanent 
physical deterioration in the population as a whole. 

It was clear that this conclusion rested, for the 
most part, upon expressions of opinion, 'well- 
founded, no doubt, rather than upon the evidence 
of extended and comparative senes of measure¬ 
ments These did not exist, except in so far as 
afforded by the British Association Committee’s 
reports Other figures brought forward afforded 
no certain basis of comparison For children and 
adolescents, it is true, restricted senes were avail¬ 
able such as the measurements of the boys of 
Marlborough, where the annual anthropometnc 
reports of Mr E Meyrick were a feature of the 
Field Club magazine for many years, and of Man¬ 
chester Grammar School, but httle was known of 
the working-class child-population. 

Anthropologists were not slow to point out the 
defects of the report, and they emphasised the 
futihty of discussion of groups of measurements 
from specific areas, or social groups, whether of 
adults or of children, unless a norm, or standard 
of normal development, or a senes of such norms, 
had been established for the country as a whole 
and, more especially, for the vanous racial groups 
of which the population was composed So far 
as the measurement of children was concerned, 
the anthropologists jomed forces with the educa¬ 
tionists and every effort was made by deputation 
end otherwise to bring their views to the notice 
of the Government of the day. Arrangements were 
made for a joint discussion between the Anthropo¬ 
logical and Educational Sections of the British 
Association to take place at the Leicester meeting 
in 1907, in which even that distinguished authority 
on the school child. Prof. J. Munstorberg, was 
prepared to join But when the meetmg took 
place, its thunders had been stolen. In the 
oourse of the debate, Mr. Ramsay Macdonald, the 
leader of the Labour Party, who had promised 
to speak in support of a demand for Government 
action, was able to report that the previous night, 
or rather'in the early hours of that morning, a Bill 
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for the medical inspection of school children had 
passed its third reading in the House of Commons 
For the success of this measure Sir Philip Magnus, 
the educatiomst, representative in Parliament 
of the Umversity of London, had been largely 
responsible 

Tho self-congratulations of the anthropologists 
on this measure wore premature While recognising 
its value, and well aware of the benefit which, 
as time has shown, it was to confer on the people, 
when the Act came into operation, they noted 
with regret that no provision was made for 
anthropometric measurement us a general opera¬ 
tion, and no attempt was made to set up a racial 
standard or standards against which to measure 
the abnormal or under-developed The results 
may be soon in some of the general conclusions 
put forward, especially m connexion with the 
effects of malnutrition, in early reports by medical 
officers who had not appreciated the finer points, 
patent to the anthropologist, in handling their 
material 

From this time forward, the project of a nation¬ 
wide anthropometric survey, though not sinking 
entirely into obUvion, became less prominent It 
merged into larger proposals which tho Koyal 
Anthropological Institute contemplated promoting, 
while the untimely death of John Gray in 1912 
and the outbreak of War helped to relegate 
it still further to the background in which stood 
the many desirable things which wore to await 
more propitious times 

In the meantime, also, active interest in anthro¬ 
pometric research had shifted to the regional 
surveys which were being earned out by individual 
workers, singly or in groups, and this up to the 
present has oontmued in the post-War period Of 
these surveys, it is not possible to refer in detail 
and mention must be confined to one or two, such 
as that carried out by Prof H J Fleure and his 
colleagues and pupils in Wales, of which an early 
report was presented at tho Sheffield meeting of 
the British Association m 1910, the work of Prof 
F Q. Parsons and his helpers m the Chiltems, 
which he has linked up with wider aspects of 


British ethnology especially in connexion with 
skeletal material from London and, more recently. 
Miss R M Flemmg’s continuous i>enodical 
measurements of school children in Wales, and 
her study of hybrids 

The work earned out by Prof Fleure, or under 
his inspiration, is esjiecially important in connexion 
with the proposal which has been put forward by 
tho Royal Anthropological Institute Working 
with Aberystwyth as centre, Prof Fleure and his 
pupils have demonstrah'd the relation of racial 
history to a number of sociological and economic 
problems Of these investigations, not the least 
suggestive, from tho point of view of practical 
pohtics, is the attempt to correlate, on scientific 
evidence above cavil, racial constitution and the 
incidence of disease 

Apart from its practical applications, to which 
due weight must ^ given when pubhc assistance 
18 sought, to tho anthropologist the most pregnant 
feature in Prof Fleure’s work has been the demon¬ 
stration of restneted areas in which has been 
found what appears to be tho survival of a primi¬ 
tive—in some instances an extremely pnmitive— 
form among a population essentially modern in 
character In this his work links up with the more 
subtle interpretation of tho pre^stonc skeletal 
remams which began, perhaps, in the opemng 
years of the century with I¥of T H Bryce’s 
survey of the prehistoric population of tho short- 
cist graves of the Isle of Arran and the identifica¬ 
tion, soon afterwards, of tho Beaker type, in tho 
broad-headed skulls found in the neighbourhood 
of Aberdeen As Prof Fleure has again pointed out 
recently, the broad genorahsations of racial history 
in Britam, however true at a certain level of 
thought, may mask rather than reveal facts of 
which a detailed view is needed In linking up 
the prehistoric data with those relating to the 
modem population, the survey which the Royal 
Anthropological Institute contemplates will carry 
on methods of study which, as received from the 
hands of Prof Fleure, have already had a pro¬ 
found effect in their application to racial problems 
m areas other than Wales 


. Obi 

Pkof. j. J R. Maoleod, V R.8. 

Y the death after a long ilbiess, on Saturday, 
March 16, of J J R Maoleod, regius professor 
of physiology in the University of Aberdeen, medical 
science has lost an outstanding worker. 

John James Rickard Maoleod, a son of the manse, 
was bom at Cluny, new Dunkeld, on September 6, 
1870. He was educated at Aberdeen Grammar 
School and at the University of Aberdeen. Ho 
completed a distinguished imdergraduate career by 


uary 

graduating M B , Ch B with honours in 1898, being 
awarded at the same tune the Anderson Travelling 
Scholarship He worked for the next year in Gormanj , 
in the Institute of Physiology at Leipzig In 1900 he 
was appointed demonstrator m physiology at the 
London Hospital Modical College and m 1902 was 
promoted to bo lecturer m biochemistr>’ In 1901 he 
hod been elected to tho Mackinnon Scholarship of tlio 
Royal Society. Ho was appomtetl m 1903 to tho chair 
of phsrsiology at the Western Resene ITniversiti, 



534 


NATURE 


April 6, 1935 


Cleveland, Ohio, where ho remained until 1918, 
when he was elected to the chair of physiology at 
Toronto. During hia later years at Cleveland, ho 
was engaged in vanous duties arising directly out of 
the War of 1914-18. He also acted as professor of 
physiology at McGill University during part of the 
winter of 1916. After nine years at Toronto, he was 
appointed in 1928 to the regius professorship of 
physiology at Aberdeen, a post he was holding at 
his death 

Macleod’s main interest and occupation throughout 
his academic life was, of course, the metabolism of 
carbohydrate Ho published his first papers on 
experimental glycosuria in 1906, and between 1907 
and 1917 a senes ol twelve papers under the general 
title of “vStudies m Expenmontal Glycosuria” were 
published m the Anxer^can Journal of Phyatology as 
well as a senes of eighteen papers between 1908 and 
1921 dealmg with other aspects of carliohydrate 
metabolism Maoleod had thus a full knowledge of 
practically all the pliases of this field of metabolism 
and the mtimate parts played m it by the mam 
tissues and organs of the body Thus oqiiippeil, he 
was both really and willing in 1921 to put all the 
facilities of hia laboratory and his uniipie knowledge 
of the subject at the dispiosal of the young investigator, 
F G Bantmg, who came to him with views on the 
isolation and preparation of the active prmoiple of 
the mtemal secretion of the pancreas The mtensive 
research work which followed, m which two other 
collaborators deserve honourable mention, J. B 
('ollip and C. H. Beat, oulmmated, as is well known, 
in the isolation of the aotivo prmoiplo, insulm, from 
the islet tissue m such a pure form that it could be 
utilised as a medicament in practice The original 
idea which started this particular piece of funda¬ 
mental research m the Toronto laboratory was 
certainly Banting’s, but, without the facihties and 
co-operation provided by Maoleod and others, it is 
very doubtful if the investigation would have reached 
such early fruition. The marvel, indeed, is that such 
cleui-out and final results were obtamed so speedily 
The whole story is a testimonial to the value of team 
work ably directed to a single end 

Macleod’s activities m the field of carbohydrate 
metabolism received a fresh impetus with the dis¬ 
covery of insulm, and most of his later expienmental 
work was directed towards the mode of action of the 
active prmciple His latest expenments were, m a 
way, a retrogression to the old ideas of Claude 
Bernard and his diabetic centre Macleod had taken 
up the mveetigation of the nervous control of glyco- 
goneeis m the hver and had obtamed some interesting 
and suggestive results 

Although Maoleod’s mterests were centred on 
carbohydrate metabolism, ho had from time to time 
carried out interestmg invostigations in other fields 
He had published papers either alone, or m col¬ 
laboration with others, on caisson sickness, the 
control of breathing, vMitilation, the biochemistry of 
carbamates, phosphorus of muscle and on many other 
miscellaneous subjects. He published, m addition to 
several books dealing with insulin and carbohydrate 
metabolism, an origmal textbook, characteristic of 


the man’s outlook, “Physiology and Biochemistry m 
Modem Mediome”, which is now m its seventh 
edition. 

In 1923 Maoleod, jointly with Bantmg, was 
awarded the Nobel Prize m Physiology and Mcdiome, 
and m the same year was elected a fellow of the 
Royal Society Ho w6b a fellow of the Royal Societies 
of Edmburgh and of Canada and a fellow of the 
Royal College of Physicians of London In 1928 he 
was appointed Vaniixem Lecturer m the University 
of Princeton and m 1933 Hortor Lecturer m 
Johns Hopkins University He hod boon a member 
of the Medical Research Council (1929-33), post 
president of the Royal Canadian Institute (1926- 
26) and of the Amonoan Physiological Society 
(1922-23) Ho was a member of many learned 
societies, and held honorary degrees of several 
American universities as well as the LL D. of his own 
Alma Mater 

As a man and a teacher Macleod was beloved by 
his friends and studonts alike. He was an excellent 
lecturer, lucid, happy and attractive. As a supervisor 
of research no one could have desired a more kmdly 
and stimulatmg mentor He was ever willmg to listen 
and to help, no matter how slow the pupil, provided 
the worker was m earnest As a man he was always 
happy, friendly and full of enthusiasm. He met 
every one with a cheery smile He was an optimist 
who refused to bo depreMed by ill fortune , and dunng 
the past four years he required all his optimism and 
cheermees of spirit to stand up against his affiiction 
No one could have faced with greater patience and 
a braver spirit the handicaps placed upon him 

E P.C 


Paor. R. 0. Hbbzoo 

Prof R. O Hhrzoo, who died at Zurich on 
February 4, made himself a name by discovering 
the microcrystaUme structure of cellulose. He and 
Scherrer found it simultaneously and mdopendently, 
when irradiatmg ddlerent kmds of cellulose fibres with 
X-rays This observation gave on enormous impetus 
to the mveetigation of fibres and organic substances 
of high molecular weight: twenty years ago, for 
example, no one would have dared to write down 
the structural formula of cellulose or to consider the 
rigidity of a macromolecule oontainmg oxygen 
bridges, subjects of hvely discussions at many 
scientific meetings nowadays. Herzog himself, then 
the head of the newly founded Kaiser Wilhelm 
Institut fur Faserstoflohemie at Berlm-Dahlem, was 
moat active m promoting this development, and hi£ 
vivid imagination played from the beginning with 
ideas which have materialised m recent years 
Michael Polanyi, Karl Weis8«iberg, Hermann Mark, 
Max Bergmann and Erich Schmid did research m his 
laboratory at Dahlem, and it was remarkable how 
successfully Herzog was able to collaborate with 
younger men. 

.The behaviour of substances of high molecular 
weight hod always interested Herzog. Ho was ono 
of the first to detemaine the diftusibn constants of 
proteins and enzymes, and to become acquainted 
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with the anomalies of the diffusion of dyestuffs , his 
investigations oonoemmg skm as an adsorbent, m 
correlation with the process of tanning, also deserve 
to be mentioned. 

As to the technical work done by Herzog, his mam 
efforts wore concentrated on the literary side. He 
compiled a handbook of organic technology, and also 
edited a very comprehensive handbook senes on the 
teolmology of textiles. 

Herzog’s intelleot was keen, and his mmd extremely 
versatile It was strikmg how quickly ho discerned 
the possible answers to a given question; owing 
perhaps to on artistic trend in his nature, he seemed 
to prefer a subtle and surprising explanation to 
simpler and more probable ones, and was sometimes 
nght m doing so 

Bom at Vienna on May 20, 1878, as the son of an 
mfluential journalist, Herzog took his degree at the 
University of Vienna m 1901 The followmg years 
ho spent m Germany domg research work and com- 
mencmg his academic career as Pnvatdozent at 
Karlsruhe m 1905 In 1912 he became professor of 
physiological chemistry at the German Technical 
Highsohool m Prague, and from 1919 until 1933 he 


held the post at Berlm Dahlem referred to above 
He accepted m 1934 a professorship of chemical 
ongmeermg at the University of Istanbul 

Many friends deeply regret to have lost so pre 
maturely a man of his mspinng personality. 

H F 

Wf. regret to announce the followmg deaths 

Dr. Shepherd Dawson, pruicipal lecturer in psy 
chology, logic and ethics m Jordanhill Teaming 
College, Glasgow, known for hia work on vision and 
statistical problems in jisychology, on March 26 
Dr Carl Diiisberg, founder and chairman of the I (1 
Farberundustrie, known for his work in connexion 
with amlme dyes, on March 18, aged seventy-throe 
years 

Prof A Hantzsch, fomiorly professor of cht'mistr> 
m the University of Leipzig, who was an honorary 
fellow of the Chemical Soi loty, on March 14 

Sir E Sliarpoy Schafer, F R S , eiiientus professoi 
of physiology in the ITmvorsity of Edinburgh, on 
March 29, aged eighty-five voars 


News and Views 


Differential Analyser for the University of Manchester 

The important new caloulatmg machine, known as 
a differential analyser, presented to tho University of 
Manchester by its deputy treasurer, Mr Robert 
MoDougall, and constructed by tho Metrojiolitan- 
Vioketa Electrical Co. Ltd., was opened on March 27 
A distmguishod gathormg, presided over by the Earl 
of Crawford and Balcarres, Chancellor of the Uiu- 
versity, heard from Prof. D. R Hartree, under whose 
direction the machine has been built, an account of 
how It 18 constructed and what it will do Briefly, 
the object of this maohme is tho evaluation, by 
mechamoal means, of solutions of ordinary differential 
equations ; it is readily applicable to a very wide 
range of such equations, and m particular is not 
restnoted to those which are Imear. Tho original 
conception of such a machme was due to Lord 
Kelvm, and the first satisfactory working machme 
was designed and built by Dr V. Bush at the Massa¬ 
chusetts Institute of Technology ; this machme is 
quite dutmet from one for solving simultaneous 
algebraical equations, also designed by Dr Bush, of 
wluoh mention has already been made m Naturk 
(Deo 8, 1934, p, 877). 

Prof, Habtekb mentioned the wide range of 
problems in pure and applied science to which the 
differential analyser could be apphed, and said 
that he hoped to see it used, not only for mvestiga 
tions m pure science, such as the problem of 
atomic structure m which he was particularly 
Rtterestod, but also to work of technical and in¬ 
dustrial importance as well. He paid a warm 
tribute to Mr. MoDougall’s munificence m furnishing 
the University with this powerful and important 


research tool, to Dr Bush tor Ins generous and 
friendly co-oporation m its design, and to various 
members of the Metropoliian-Vickers Elcxtncal Co 
Ltd., who had been concemod in its design and 
construction After brief speeches by Sir Kcimoth 
Lee, who declared tho machine ‘open for Inismoss’, 
Sir Henry Lyons, and Prof Bragg, those present 
descended to the basement of tho Ph>sics Laboratoiy 
where the machme has been oroctod, and saw a 
demonstration of tho machme m ojieration. 

Lord Blediskx and Maon Studies 

Among the many publio-spirited acts which have 
marked Lord Bledisloe’s tenure of the office of 
Governor General of Now Zealand, few aroused more 
public enthusiasm than tho gift to Now Zealand by 
Lady Blodisloo and himself of the Waitangi Estate, 
the histone ground when' the treaty botwoon the 
British authorities and tho Maoris was signed m 1840 
To mark the nmetv-fifth anniversary of the signing 
of the treaty, and to commemorate tho gift of this 
land to the people ol Now Zealand, tho Now Zealand 
Numismatic Society, of which Lord Bledisloe is 
patron, has atiuck a medal m silver, bearing the 
head of Lord Blodisloo on the obverse, which was 
presented to him at a meeting of the Society held at 
Wellington on February 6 The presentation was 
mode by tho president of the Society, Prof J Rankine 
Brown In aoceptmg the medal, Lortl Bledisloe 
expressed the hope that the nationalisation of 
Waitangi would help to promote m Now Zealand the 
sense of nationliood, and referred to the work of the 
first governors, Capt Hobson and Sir George Grey, 
“the great far-sighted pro-oonsul and racial paci¬ 
ficator”. Lord Bledisloe went on to emiihasise the 
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importance of Polynoaian, and particularly Maori, 
atudios He maintained that the white people should 
learn the language and appreciate to a greater extent 
the mental and spiritual outlook of the Maori people 
While he regretteil that it is no longer true, as it 
was thirty years ago, that at least one third of the 
l^ogislaturo is acipiamteil with the Maori language 
and outlook, he hoped that improvement would 
come from the endowment left to promote knowloilgo 
of the manners, customs and language of the Pol> 
noHians by the lato Prof Macmillan Brown, whoso 
enlighti'ned asjjirations had given him porMonaU\ 
immense enoouragement 

Recent Archeological Finds in Ireland 

An authoritative article on recent Irish excavations 
by Mr Sean F. O’Riordan, of the National Museum 
of Ireland, appears m the April number of Disiovery. 
Durmg tho year 1934, the National Museum re¬ 
ceived an unusual number of accessions of exceptional 
mterost as the result of casual discovery Among 
those were the remarkable gold gorget of about 
700 B o from Co Clare, the bronze ago woislen 
shield—only tho second known—from Co Mayo, the 
fine Middle Bronze Age rapier from Co Tipperary 
and much noteworthy Vikmg material from Co 
Dublin Tho greatest lulvanco in tho study of Irish 
arclueology, however, has been duo to tho participa¬ 
tion of archroologists in carrying out the Govern¬ 
ment’s scheme for imemploymont This has meulo 
jxiasible systematic investigation on an extended 
scale on an unprecedented number of sites No less 
than twelve exeat ations were carnoil out in various 
parts of tho country, rangmg m date of the period 
imdor investigation from post-glacial tmios to the 
fifteenth century a d Tho number of workmen 
engaged on mdividual sites m these o|>eration8 varied 
from twelve on tho smallest to fifty on tho largest. 

The results of tho investigation of the 80 (|ucnce of 
events in post-glacial t/inies at Ballybotagh are 
alreadj well known, owing to the mterost aroused 
by tho pollen analysis, though the report is not yot 
complete Another investigation of wide general 
mtorest. although purely negative in result, is that 
in tho cave of Kilgreaiiy, Co Waterford Some years 
ago members of the Bristol Spela'ological Society 
claimed to have found there human remains of 
pak'olithic ago The present investigation has not 
substantiated this, and evidence of palaeolithic man 
m Ireland is still to be sought Questions of major 
interest are also solvoil at CHish, near Kilfinano, Co 
Limerick, where for tho first time ring forts were 
found in a senes of six, a souterram was for the 
first time definitely dated so early os pre-Late Bronze 
Age, and the Irish town, previously not known before 
Vikmg times, was shown to have existed so far book 
as tho Bronze Ago 

Major-General A. W. Greely 
Thb American explorer Major-General A. W. 
Greely, who has just reached the age of ninety- 
one years, is reported b> The Titnes to have been 


awarded the Congressional Medal of Honour of 
tho United States for heroism on his Arctic ex¬ 
pedition of 1881-84. That expedition was the 
contribution of tho United States to tho Inter¬ 
national Polar Stations of 1882-83 Under Lieut 
Groely’s leadership, three officers and nmetoen 
men wore landed in Discovery Harbour in Grant 
Land (Ellesmere Island). The main objects were 
meteorological and magnetical observations, but 
Lioiits Greely and Lockwood carried out oxtonsiv e 
explorations m Grant and Gruinell Lands, and Lieut 
Lockwood made tho northern record to lat 83° 24' N 
The relief ship was prevented by ice from reaching 
the camp in 1882 and agam m 1883 Taeut Greelj 
then decided to retreat to the south with much 
depleted equipment and scanty stores Near Cape 
Sabine m Smith Sound, they paissoil their third 
winter Alroiuly scurvy had taken a heavy toll and 
tho romnmmg men were scarcely able to hunt , fuel 
and food were practically exhausted when m .Tuiio 
1884 rehef rom*hotl them m the Thetis Only seven 
men were alive , not one could walk without assist¬ 
ance and at tho time there seemed little likelihood 
of any living long enough to reach an American port 
General Grot'ly was awarded tho Founder’s Modal 
of the Royal Geographical Society in 1886 for the 
excellonce of his Arctic work 

Henry Fuseh (1741-1835) 

A RENEWED interest in the work of tho Swiss 
artist Henry Fuseh (1741-1825) is being taken at 
present through an exhibition of some of his pamtmgs 
and drawings at Ryder Street, London, S W 1 Fuseh 
came to London at a timo when Germany was 
anxious to establish cliannols of literary communica 
tion with Englanil Among those whose aequamtanoe 
ho cultivatoil was Johnson, the radical bookseller of St 
Paul’s churchyard, where Priestley usually stayed 
when he came from tho provinces to the metropolis 
Both Fuseh and Priestley were in holy on lets 
occupied occasionally with pamphletoeruig and pos- 
sessmg considorublo linguistic abilities In Thorpe’s 
“History of Chemistry” is a portrait of Priestley 
delmeated by Fuseh in which the discoverer of 
oxygon 18 depicted with more femininity of expression 
than IS usually associatoil with such a free lancc 
Fuseh became one of the ‘lions’ of I.s)ndon society 
and an indispensable guest at many a fashionable 
dinner table He was buried m St Paul’s Cathedral 
between the graves of Opie and Reynolds 

Professor of Astronomy at the Royal Institution 

At the general monthly meeting of tho members 
of the Royal Institution, hold on April 1, it was 
resolved to establish a professorship of astronomy 
Sir James Jeans was nominated, and in tho ovont of 
his election at the ballot on May 7, will become the 
first professor of astronomy m the Institution. The 
last occasion when a new chair was created was the 
year 1863. This was for Dr. (afterwards Sir Edward) 
Frankland, who was elected to a separate professor 
ship of chemistry whdo Faraday was still the Ful 
lenan professor of chemistry. Frankland's professor- 
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ship lapsed, however, after Faraday’s death The 
other ‘elected’ professorship in the Institution at the 
time, that of natural philosophy, had been established 
ton years earlier, and was not so short livetl It was 
created for Tyndall when he went to the Institution 
in 1863, and smce his retirement m 1887 has con¬ 
tinued by election and re-olectioii down to the 
present day Sir James Jeans has thus boon nomin¬ 
ated to the first now professorship to bo estab¬ 
lished in tho Royal Institution for some seventy 
jcars It IS also tho first chair of astronomy in tho 
history of tho Institution 

Revision of Ordnance Survey Maps 

DtTRiNO last autuimi, the council of tho f’harterod 
Surveyors’ Institution ilocidod to press for an official 
inquiry mto the present position of the maps and 
plans of tho Onlnanoo Siirvoj, and an article on the 
auhjoct appeared m NaitthR of Noveml>or 3 (p 677) 
In reply to a question by Sir Francts Fremantle in 
the House of Commons on April 1, Mr Walter Klliot, 
Minister of Apiculture, said “A substantial addition 
has been made to tho Ordnance Survey fiitimatos for 
1936, and this will enable a beginning to be riiaile in 
the way of overtaking arrears I propose, however, 
to refer to a Departmental Committee the whole 
question of the accelonition of the revision of Ord¬ 
nance Survey maps and the preparation of plans for 
town and country platmmg I hope shortly to be 
able to announce tho composition of tho committee 
and its terms of reference ” 

Model of the Rocket 

A KULL SIZE replica of the locomotive Itorkiit, as 
originally designed and constructed by Robert and 
Ooorgo Stephenson, has now boon acquired for the 
National Collections in tho Science Museum, and will 
tie unveiled by Mr L Horo-Belisha, Minister of 
Transport, at noon on April 11 ”010 model has been 

made by Messrs Robert Stephenson and Co , the 
firm which built the original engine, and represents 
It, as nearly as possible, in form, materials and 
workmanship, as it originally appeared. The original 
engmo was built to compete at the RauihiU Trials m 
October 1829, which was perhaps the most important 
event m early locomotive history The success of 
Stephenson and Booth's Rocket, which won the 
premium of £600 offered by the directors of the 
Liverpool and Manchester Railway for the most 
improved locomotive engme constructed m accord¬ 
ance with certam conditions, defimtely proved the 
suitability of the locomotive as a means of general 
railway haulage, and showed that speeds hitherto 
unapproaohed could be attained. The ongme was 
entered by George and Robert Stephenson and Henry 
Booth. Its success was mainly due to the adoption 
of the tubular boiler, which was suggested to George 
Stephenson by Booth WliUe George Stephenson is 
popularly credited with the design of the Rocket, its 
actual construction, ht Newcastle, was corned out by 
his son Rob^, the father’s tune being fully occupied 
with the making of the railway itself. 


Co-operation between the Chemical Socieues of Great 

Tuehk has recently boon circulated to all members 
of tho Chemical Soi lotv, the Institute of Chemistrj 
and tho Society of Cheinictvl Industry a draft agree¬ 
ment between the three .Societies m regard to co- 
operatieri Tho adoption of tlio agreement is imam 
mously recominended bv' tho Cmmeil of tlio .Sorietv 
of Chemnal Industry and the draft agreement vva.s 
published ui Chemistry urul Trulustry on Man h 16 
Thi- agreement provides for the establisliiiient of a 
fiuiil to be administoroil by a ChemKal Couni il 
coiiHistuig of throe members iiominatwi liy the 
f'oiiiieil of each Society, together with three ropre 
sontativos of industry, to opted in tho first instance 
on tile nommation of tho Association of British 
C’hemi<al Manufacturers The objects ot tho fund 
aro the allocation of grants to tho ennstituont bodies 
for tlio CO ordmation of scientific publnatioris, jiro 
motion of roMoarch, inamtonaucc of a library etc 
Comploto freedom of action is leserved to cadi con¬ 
stituent body ui respL>ct of tbo matter it piibhslies 
Tho management of tho library of the (’houi“'el 
Society 18 delegated to a joint hbraiy committee, and 
contributions to the not annual inamtenaiico ex- 
pondituro arc to be borne by tile constituent Ixidios 
m proportion to their membersbip, with ilue nllownnco 
for overlap This iiiv'olvos, for example, an increase 
in tho contribution of the liLstitiito of t'honiistry to 
£664 and from the Society of Chenucal Industry to 
£448 Tho agreement is for soven years and there 
after to continue for successive jioriods of throe yonrs, 
subject to right of withdrawal on giving one year’s 
notice at the end of any period If tho agreement 
succeeds, it is anticipatiHl that moans of reducing 
subscriptions to tho three organisations will be found 

American Chemical Industry 

The Amoncan Chemical Society is holding m con¬ 
junction with its annual mootmg in New York on 
April 22, what may provo to be the largest scientific 
assembly m history The object is to expound and 
commemorate the development of the American 
chemical mdustry smce its foundation three hundred 
years ago by John Wmthrop Jr , son of the pilgrim 
Governor of the Massachusetts Colony In 1633 he 
set up m Boston the first chemical laboratory and 
library in the Unitcsl States, for which he imported 
apparatus, chemicals and chemical books, and two 
years later when he became the first colonial Governor 
of Connecticut, he mapped out a far-roachmg pro¬ 
gramme of local mdustnes moludmg the production 
of salt, iron, potwh, tar, black lead, saltpetre, 
madiomee, copper, alum and other chemicals Some 
of theee chemicals were made for local use ; the 
chemicals of the forest were exported It was at 
Wmthrop’s suggestion that Massachusetts passed a 
law in 1642 requmng every town to collect manures 
to make saltpetre Chemi^ mdustry m the modem 
sense did not begin in the United States until 160 
years later, when m 1792 the manufacture of sulphuni' 
acid was commenced m Philadelphia by John 
Hamson. 
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Since that time, the American chemical mdiiatry 
haa not ceased to expand In 1913-14 it prodiicixl 
34 per cent by v ahie and much more by weight -ol 
the world’s (heiiiKal output, m 1923 24 this per 
centage had risen to 47 per cent At the (.‘ongress it 
will be shown how the infant indiistiics have become 
the bulwark of national defence, the basis of modem 
industrial progress and the sourie of an over growing 
percentage of national wealth The honorary chair¬ 
man of the Now York Committee is Mr Francis P 
(iarvan , the presidents of the grout chcniKiil com¬ 
panies are co-operatiiig with the Society At the 
chief symposium the outstanding oddri'sscs will he 
by 'r Midgley on “Clieinical Dovolopmc'nts in tho 
nc'xt lot) yews”, and W B Bi'll on “National 
Planning and the Chemical Industries” In iwldition. 
Senator Harrison will discuss economic asjioits of tho 
chemical industries in gcaii-ial Mr Lammot dii 
Pont will deal with chemistry's sociological results 
and Senator Wadsworth will consider its nnportance 
in national integrity The Congress will be divichnl 
into eightisai divisions langing from foods to pet 


Hydrogenation of Coal 

A nECTtiKB by l)i Pier before the Technischo 
literariHcho (Jesellsc haft, Berlin, on tho hydrogona- 
tion ot coal, possesses an unusual importance in view 
of present interest in this subject and also in flomian 
efforts at national self-sufficiency In Cemiany tho 
first technical success was achieved in the hydro¬ 
genation of brown coal and tars produced therefrom 
For several yeaiw large (luantities of petrol hav'o btsm 
produced from brown coal at the Leuna works of the 
I (} Farbenindustrie A <J Since 1932, interest has 
lieen directed to corresjxinding treatment of bitu¬ 
minous coal in tho Ludwigshafon works of the I.(J 
,Smce last year, a plant capable of a daily throughput 
of 20 tons of coal has been workmg there, and it is 
the successful jierformance of this imit which forms 
(he subject of Dr Pier’s paper Actually, a somewhat 
similar plant has been m operation at the Billmgham 
works of Imjierial Chemical Industries, Ltd since 
1930, and the large unit (500 tons daily) projected 
in 1933 will soon be brought into commission Tho 
results of the Ciorman tests leave no doubts as to its 
success 

Hydrooenation reactions may take several 
torms, for example, m liquid pljaso with coal or oil, 
and in vapour phase with more volatile liquids At 
Billmgham tho petrol is already being mode from 
creosote oils in vapour phase units The patent nghts 
in these processes are held by the International 
Hydrogenation Patent Co , and smee 1931 expenence 
and information m those processes have been pooled 
by the I,G., Imperial Chemical Industries, Standard 
Oil and Shell Oil Companies. Although the literature 
of coal hydrogenation on the experimental scale is 
large, mfonnation about the construction and per¬ 
formance of manufacturmg units has not hitherto 
been disclosed, and this lends added importance to 
Dr Pier’s paper. As a result of international 


co-operation for soiontiilc and mdustrial purposes, the 
work stands m marked contrast to corresponding 
efforts in the political fields 

Excavation of Norfolk 'Woodhenge' 

AcroRiiiNO to an announci'ment rejiorted in Thr 
Times of March 29, preparations are being made by 
the Norfolk Research Committpc', ot wlncli Mi 
Russell J Colman is president, to explore tho site 
which, from its similarity to that on Salisbury Plain, 
has been called ‘WoiMlhengo’, at Armuigliall, near 
Lakonham Baths, Norwich Tho existence of this 
circle was first ascertaineil by observation fiom the 
air by the Royal Air Force, and certain preliminary 
examinations camod out soon after rev ealoil the 
character of tho site , but no systematic or extended 
cxcav'ation has as yet boon attempted TIio present 
operations will bo under tho supervision of Di 
tJrahamo Clark, of Potorhouse, Cambridge, and 
secretary of tho Fonland Exploration Committee, and 
Mr Rambird Clark, honorary secretary of the 
Norfolk Rosoarch Coiuraittis* The work will bi'giii 
in August next and, it is hoped, will be coiiiplctrsl 
when the British Association meets at Norwich in 
the following month 

Jubilee of the Dublui Naturalists’ Field Club 

Thf jubilee of the Dublin Naturalists’ Field Club 
will be celebrated ui Dublin on July 11-13 by' a 
moetmg of representative delegates from many of 
tho natural history societies in Ireland and Great 
Bntam, and probably from abroad Fonnod fifty 
years ago with Prof K Perceval Wright as its first 
president, tho man mostly responsible for tho mitia 
tion of the Dublin Naturalists’ Field Club was its 
vice-president. Dr A C Haddon, the yoteran 
anthropologist now at Cambridge The formation ot 
the Irish Field Club m 1804 brought the Society mto 
closer touch with other natural history bodies ui 
Ireland, while in 1892 it was largely responsible foi 
forming the old Irish Naturalist as a monthly journal 
for the scientific recording of its and other societies’ 
proceedings Among tho more notable workers of 
tho Field Club in its history were G H Carpenter 
the entomologist and mammalogist, for many years its 
president, as at the Galway Field Club conference of 
1896, Dr R Lloyd Praogor, its secretary m late 
Victorian times, who yvrote the flora section of the 
British Association Handbook for its Dublin meeting 
of 1908 , and David MoArdlo, of Glasnovm, who wrote 
the section on mosses and lichens in the same hand 
book Other promment members of tho Field Club 
m its early years were Prof T Johnson, its treasurer. 
Prof E. J. M M’Weeney of Dublin and Prof O F 
Fitzgerald of Trmity College 

Twelfth International Congress of Zoology 

It is announced that the Twelfth International 
Congress of Zkiology will be hold at Lisbon on Septem¬ 
ber 15-21 imder the presidency of Prof A, Ricardo 
Jorge, professor m the Faculty of Sciences m tlie 
University of Lisbon, and director of the Zoological 
and Anthropological Department of the National 
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Museum of Natural History (Musoiim Uocago) Hw 
Excellency the President of the Portuguese Republic 
has consented to become Patron of the Congress, and 
the Portuguese Govermnent has invited foreign 
countries to be rofiresented by official delegates It 
has been provisionally arranged that the work of the 
Congress will be carried on in twelve sections, dealing 
respectively with (1) general zoology (including 
cytology and genetics), (2) embryology and the 
mechanics of development, (3) comparative anatomy, 
(4) physiology, (6) zoogeography and palseozoology 
(includuig ecology), (H) protozoology, (7) entomology, 
(8) uivertebrates, (9) vertebrates, (10) parasitology, 
(11) applied zoology, (12) nomenclature Some of 
those sections may be subdividofi if the need arises 
Among social events proposed are receptions by the 
President of the Republic, by other Mmisters, by the 
Rector of the University, and by the mimicipality of 
lasbon; and various excursions, including one to 
Madeira and tho Azores to take place after the Con¬ 
gress, ore contemplated, Special facilities as regards 
railway fares and hotel rates are being arranged for by 
tlie organising committee Zoologists desiring to take 
[lart m tho Congress are recpiested to coininunicato 
with the proHident, Prof Art.hur Ricaixlo Jorge, 
Director, Zoological and Anthropological Depart 
ment, National Museum of Natural History, Lisbon, 
Portugal, from whom particulars can bo obtained 

The Strangeways Laboratory 

Thk Strangeways Research Laboiatory was 
founded by the late Dr Strangeways in Cambridge 
twenty-one years ago A recent report by the trustees 
and director takes the opportunity of recalling the 
history of its foundation and development diiruig 
this period, m addition to giving the usual account 
of tho post year’s work The building now used as 
the laboratory wivs originally oijuippisl as a small 
hospital for the treatment and study of cliroiiio 
lu-thritis, but Dr Strangeways soon became con¬ 
vinced that a more complete and fundamental 
knowledge of tho jiroccsses of normal growth was 
an essential condition for real progress m the in¬ 
vestigation of this and other diseased conditions 
Tlie hospital therefore became a group of experi¬ 
mental laboratories liovotod to the study of growth 
Jiroblems by tho methods of artificial culture of 
(issues Dr Strangeways died m 1926 his principal 
collaborator. Dr Honor Fell, has noted as director 
since 1928 Smee 1931, tho Royal Society has mode 
itself responsible for tho director’s stipend, by a 
fellowship from its Mossel Research Fund. The 
Medical Research. Council has mode grants providmg 
for the support of oertam members of tho staff and 
for general expenses of the work Grants have been 
mode by the British Empire Cancer Campaign, by 
the Fitton Trust and by tho Sir Halley Stewart 
Trust; and the laboratory has received voluntary 
subscriptions and donations, though both of these 
sources of mcome have varied widely from year to 
year. To enable tho work of tho laboratory to 
oontmue and to expand, an mcrease m the annual 
mcome is, however, required. During tho post 


twenty one years, 84 jii rsoiis hav e worked m tho 
laboratory and 81 papers have been published. The 
research work of tho laboratory is devoted to funda¬ 
mental problems of normal and abnormal growth and 
the effects of different forms of rmliation upon livuig 
cells, problems of immense importance to the success¬ 
ful treatment of tumours m human bomgs by X-ray 
and radium 

A New Rotating Radio Beacon 

A KOTATINU loop type of ladio beacon was de- 
vclopixl III Great Hiitain seveial years ago. aiul two 
stations employing this arraiigomeiit aie still m iisii 
in 1 onnexioii with aerial and marine navigation The 
mlviiiitage of the system is that wiieless bearings may 
be obtauied at any receiving station meiely with the 
aid of a stop watch or chronometer The use ol siu b 
a chixmoineter is rendered immscssaiy in a new type 
of rotating beacon, which is described in a pajici by 
U Okada, published in the report of Radio Research 
in .Japan of October 1034, yol 4, p 18.5 In tins 
now system, a vertical looji transmitting aerial is 
used as previously, to give the usual ‘ligiire of oighU 
railiation characteristic Insti-ad of lotatiiig this loop 
< ontinuoiisly, howeyer. it is swung backwards and 
forwards about a ycrtiial axis thiuugh an arc of 18(1'. 
During its inoyomont tlie speed of rotation is iinifonn 
and equal to one icy'ohitioii jier minute ’I'he inoye 
ment in each direction starts fiom a north and soiitli 
]>osition alternately, at each ot whiib a Llmiattciistu 
moiwi signal is omitteil This signal is then follow wl 
during tho rotation of the loop by a siiicissioii of !l(> 
dots, at tho rate of 1 dot foi eyi'py 2 Hy i nimtiiig 
the number of dots from the starting (lomt to the 
signal ininimum, the hearing of the ns'enei from 
the transmitter may hi' calculatisl The additional 
obseryation taken with the loop moy mg in the reverse 
diri'ction enables the midpoint ol a broad minimum 
to bo occimytely determiiusl 'Posts carricsl out m 
Japan on land and at si-a hay e shown that an accunM y 
of obseryation of _t6'' was obtaimsl at distances up 
to 46 km with an oxpeiimeiital bi'ocon ojioraling on 
a wavelength of 960 m It is considered that hy 
attention to details of the apimratiis tho maximum 
error could be redueoil to 2“, wliieli it is suggested 
IS sufficient for most jirat t ical purposes 

The loo-in. Mirror Aluminised 

According to Scienee Seivice, of WaHlimgton, 
D C , tho 100-m mirnir of tho grc'at telescope at 
Mount M ilaon Obsorvatory, Pasadena, Galilomm. 
has boon aluminised It will be remembered that a 
new process has boon developed within the past two 
or three years, by which coats of aiiimimuin are 
placofl uiMMi glass mirrors by distillation in mcuo 
(Naturk, 134, 622 , 1934) The aluminium coat pre¬ 
sents several advantage's over the usual silver coat, 
chemically deposited Tho alummiiitn coat is far 
more durable and resistant to tarnish, and jiosscsses 
a superior reflectivity m tho ultra-violet Many small 
mirrors have been successfully coated with alumuuum 
m Great Britain It is expected that the new 200-in 
mirror will also receive an alummiuin coat The 
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ahimmium surfaco on the lOO-in mirror is said to 
be perfect except for the silhouette of a moth in one 
comer of the large surface 

Conlrol of the Bed-Bug 

At the request of the Mmistry of Health, the 
Medical Research Council has undertaken to promote 
further mvestigations mto the health problem caused 
by the mfestation of houses by the bed-bug, and 
has appointed the followmg special committee to 
advise and assist m this work . Prof. J. C O Loding- 
ham (chairman). Prof. P A Buxton, Mr. C S Elton, 
Mr C R Kerwood, Dr Jolm Macmillan, Dr G W. 
Momor-Williams, Prof J W Munro, Dr. P G Stock, 
Dr R E Stradling, Mr A W MoKenny Hughes 
(secretary), British Museum (Natural History) On 
the recommendation of this Committee, grants have 
been made by the Council for research under the 
direction of Prof Buxton mto the natural history 
of the bed-bug with reference to the conditions of 
its viability, and for research under the direction of 
Prof Mimro mto chemical methods for its deatniction. 

Announcements 

The Rev Canon Harold Anson, Master of the 
Temple, and Prof F R Fraser, director of the Depart¬ 
ment of Modicmo in the British Post Graduate 
Medical Rchool, have been elected members of the 
Athenaeum under the provisions of Rule II of the 
Club, which empowers the annual election by the 
Committee of a certam number of persons of dis- 
tmguished enunence m science, literature, the arts, 
or for public service 

At the annual general meetmg of the Chemical 
Society held on March 28, the followmg officers were 
elected President, Dr N V Stdgwiok, Ftce- 
Presidenls, who have filled the ojfice of President, Prof 
G T Morgan and Prof. J F Thorpe; Ordmary 
Members of Council {Town), Prof J W. Cook, Prof 
O.I FmchandDr J J.Fox, (Country), Mr. W. A. S. 
Calder, Prof T P Hilditch, Dr F G Mann, and 
Prof. J. Read 

Mr H. L Brook arrived at Lympne on March 31, 
on his return flight from Australia m the Miles Fal¬ 
con cabm aeroplane which he had entered for the 
Melbourne air race, 7 days 19 hours 60 nun. after 
leavmg Darwm. I'hus he has set up a new 
record for a solo flight, bemg 1 day 2 hours 36 mm. 
better than the record established by Mr J. A. 
Mollison m 1031, and 13 hours 10 mm. better than 
the unofficial solo ‘record’ set up by Mr C. J. Melrose 
m 1984. The aeroplane was a low-wing monoplane 
with a Gipsy Major (130 horse-power) engine. 

A OOMTKBENOB to discuss current theories os to 
the cause of swarming of bees and the practical means 
of (KUitrollmg it, is to be held on Saturday, April 27, 
at the Bothamsted Experimental Station, Harpenden, 
Herts. During the morning the laboratorieB of the 
Experimental Station will be open for mspeotion; 
It will also be possible to visit the apiary uid to see 


the work which is bemg done by Dr Tarr under the 
Foul Brood Research Scheme Those wishmg to 
attend should notify the Secretary of the Experi¬ 
mental Station not later than Wednesday, Aprd 24 

The next congress of the International Vegetarian 
Union will be held m Zurich m the middle of July, 
when papers on eugenics and eubiotics will be read 
Further information can be obtained from M Henri 
Hotz, 7 Orenstrasse, Zurich 

The executive committee of the German Society 
of Men of Science and Physicians hoe decided to 
holil its ninoty-fourtli annual congress on May 24, 
1936, as the meeting cannot bo hold this year The 
president will bo Prof Sauerbruch, with Profs Groto 
and Zaiinioh as local presidents. 

A Congress of the history of Greek medicme will 
be held at Athens on May 8-11. It will consist of 
three sections dealing respectively with scientific 
work, hygienic organisation and professional matters. 
Further mformation can bo obtamed from the pro¬ 
fessor of the history of modicmo. Prof Dr Kounis, 
Eoole do m6deome, Athens. 

Dimmo Its eleventh year, the Ella Sachs Plotz 
Fomidation for the Advancement of Scientific 
Investigation has made twenty-seven gnmts, fourteen 
of these being to scientific workers outside the United 
Status Further grants will be mode during 1936-36 
At present, work will be favoured which is directed 
towards the solution of problems m medicine and 
surgery. Application must bo made before May 1 
Further mformation CAn be obtamed from Dr. Joseph 
C Aub, Colhs P Huntmgton Memorial Hospital, 
696 Himtington Avenue, Boston, Mass 

The Council of the Royal Statistical Society offers 
the Frances Wood Memorial Prize, value £30, for 
competition m 1936 The Prize is offered for the best 
mvestigation, on statistical lines, of any problem 
affectmg the economic or social conditions of the 
people Theses submitted or mtendod to bo sub¬ 
mitted as university exercises, and also published 
papers, are admissible. Essays, which must be either 
prmted or typed, and Moompaxued by copies of all 
statistical tabulations, must be sent to the Honorary 
Seoretanee of the Royal Statistical Society, 9 Adelphi 
Terrace, W C 2, not later than October 31, 1936 

Appuoations are invited for the following appomt- 
mente, on or before the dates mentioned ;—^A civilian 
educational ofiioer m the Royal Air Force Educa¬ 
tional Service—The Secretary (A E.), Air Ministry, 
Adastral House, Kingsway, London, W.C 2 (April 
17). A pnncipal lecturer and master of method m 
science at the Glasgow Training Centre—llio 
Executive Officer, 140 Prmces Street, Edinburgh, 2 
(Apnl 18). A principal of the Midland Agrioultural 
College, Sutton Bonington, Loughborough—The 
chairman of the Governors, County Education Office, 
St. Mary’s Gate, Derby (Apnl 29]i. An engmeer and 
surveyor of the City of Westminster—^The Town 
Olerts, City Hall, Westminster (May 18). 
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Letters to the Editor 

The Editor does not hold himsdf reeponeible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natdke No notice is taken of anonymous communications 

Notes on points in some of this week’s ijcttebs appear on p 64U. 

OORRBSPONDKNTS ARK INVITED TO ATTAOK SIMILAR 80MMAB1B8 TO THEIR COMMUNlf'ATlONS 


Masses of some Light Atoms determined by a New of tho Ho.H ratio shoiilci Vuuo agrewl ho exactly 


Method 

It has long been realiHed that the only really 
certain methwl of comparing masses by observations 
on mass spectra is by resolvmg and moasiirmg 
naturally occurrmg doublets which represent small 
residual differences between the atoms and molecules 
concerned The recent discovery of deuterium has 
enabled this method to be applied generally to the 
lighter elements, and for some tune past I have been 
constructing parts of a now mass spectrograph de¬ 
signed for this work One of these, a new collimator 
with variable slits, has been tested on tho mstniinent 
now m use, with results of great mterest 

The first teat object used m the experiments was 
tho easily formed doublet 0,CH4 Under tho improved 
conditions, this was widely and perfectly resolved, 
and when measured corresponded to a difference of 
mass as stated below. This result was very dis- 
turbuig, 08 the much lower original ostunate 0*0350 
had b^ confidently used os a chock on the value 
for H. On exommation, it seems now fairly clear 
that the underestimate was due to imperfect resolu¬ 
tion. 

The fineness of the Imes warranted an attempt on 
the doublet D,H„ expected to be about half the 
width Pure deuterium was introduced and the 
discharge manipulated m the hope of gottmg that 
equal mtensity of the knes so necessary m this work. 
In a number of cases this object was attamed and 
Fig. 1 shows a photometer graph of one of tho 
exceedingly fine doublets photographed 



Fio. 1 


The apparent separation was estimated as below. 
The real separation will be probably higher, for the 
resolution is not yet perfect, but it seems impossible 
for it to be high enough to oorresrond to the differmce 
0*00187 expected from Bambno^’s determinations* 
of H and D each against the same atom He. It 
seems probable that the bulk of this discrepancy is 
to be ascribed to the ratio m which the Imes 

were very unequal m intensity, rather than to that 
of DpHe, m wluch the conditions Viere exceptionally 
favourable. To test that conclusion, I have mode a 
provisional estimate of the wide doublet He,D„ 
ivhiidi witiiin my experimental error agrees with 
that found by Bainbndge. That his and my estimates 


seems to have been foituiloiiH 

The remaining Imk in tho eham from H to O is 
the doublet (' + +,D, 1 have siioceedoti m photo¬ 

graphing this, but only with lines of very different 
intonsit) and, like the He.L), doublet, it is too wide 
for really satisfactory treatment on my present 
apparatus The results appear m the following table 
of doublets, giving tho proportional difforonces in 
parts per 10,000 and tho differences of mass on tho 
atomic scale betwoon tho lighter and heavier com 
ponenta 



I propose to measure all these doublets agam with 
the proper refinements when in> apparatus of higher 
dispersion is completed In the riieantiine, the fol- 
lowmg values may be deduced for tho masses relativ e 
to O'* 

H - i OOHl 

D - 2-0148 

He = 4*0041 

C - 12 0048 

These must bo regarded as pruv isiuiial, and ui no 
ease is an accuracy greater than I in 10,000 claimed 
They are oonsideraWy higher than my earlier ones 
and m bettor accortl with the much more delicate 
but less direct calculations made from the energy 
relations in the equations of artificial dismtogrations. 
At the meeting of the Royal Society on March 14 
attention was directed by Dr M L Ohphant to the 
discrepancies on the mass scale revealed by expen 
menta of this kmd and a provisional scale of values 
suggested. 

I should like to give a word of warnmg to those 
usmg atomic masses detomuned by moss spectra 
These figures may depend on a cham of relationships, 
and it IS often found that the errors here have 
maikediy cumulative effects. It will be well always 
to examme the complete data from which a single 
result has been derived The results described in 
this letter are a good example of tho demgers m this 
work In conclusion, I may say that I am never 
likely to regret my underestimate of the mass of H 
made nme years ago, however senous it may ulti¬ 
mately turn out to be, since it played so fundamental 
a part m encouraging the search for deuterium 

F. W. Aston. 

Cavendish Laboratory, 

Cambndgo 
Mwroh 26, 


■ P*|» Ew . O, 103 . IBS* 44. S7 , 
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New Ion Sources for Mass Spectroscopy 

Fob use m connexion with a new maas-speotro- 
graph, I have recently developed a new type of ion 
Hource m which positively charged atoms are formed 
by sparks between solid electrodes in a high vacuum 
Spectroscopic studies m recent years have sliown that 
those vacuum sparks are ofticient sources of multiply 
charged ions Several forma of sparks were tried , 
the ‘trernbleur d tnde’, the ‘hot-spaiks’ from a large 
condenser discliarge, and linally a spark coupled 
mductivoly to a high-fretiuency ostiilatmg spark 
circuit. This latter has provoil very successful, ami an 
abundance of ions has been obtamed, thus tar from 
the followmg elements platinum, gold, tungsten, 
tin, copper, nickel, iron, alutnmium, carbon, beryllium 
and lithium 

The ions were aiialjsed provisionally by the 
Thomson parabola method after bemg accelerated by 
about 20,000 v olts The presoru e of multiply charged 
ions 18 in most eases very striking , sjiots occur with 
fractional electrostatic deflections, mdicatmg ions 
that changed their charge before reaching the electric 
and magnetic fiokls With platmum, for example, 
ions with all chargos up to five occur, and with gold 
all chargos up to four It is of interest that ions of 
gold and platinum, which have not lieen found with 
other rni'thods, arc voiy easily obtained with those 
sparks 

A J Dempstkr 

Ryorson Laboratory. 

University of Cliicago 
March 4 


Interferometer Measurements of the Red 
Auroral Line 6300 

Wk know that considerable interest is attached 
to certain auroral linos in the region 0300-6400 A 
Thus the enhancement of one or more of these lines 
IS responsible for a particular typo of re<l-coloure<l 
auroraih’ and, according to the interpretation of 
the strong green lino by Mcl^ennan and his collab¬ 
orators, the Ol triplet ('D, — ’Po,i,») should appear 
in this region 




Mo 1 liiUrferomoter photograph of the red 
line <1.100 and oomitpondlng photometer 
curve above 

Previous auroral spectrograms taken with instru¬ 
ments of fairly high dispersion have shown two lines, 
which within the limit of error coincide with the 
two strongest components of the Oi-tnpIet*t*, 
and a faint Ime has been observed which might be 
identified with the weakest line of the Oi-triplet 
The mean of our preisent measurements gives 


X = 6300 9 (± 1) for tho strongest Ime (‘£>, — »P,) 
and X — 0365 3 (± 2) for the weaker one, which 
might correspond to (‘D, — Speetrogiams 

in tho red*i‘ indicate that bands bolongmg to the first 
positive group appear in tho region of tho Oi- 
triplet. 

Some years ago investigations were commenced at 
the TromsO Observatory with tho object of using 
interferometer methods for acciiiate wave-length 
determinations within tho auroral spectrum Our 
results relating to tho strong green Ime were dealt 
with m a recent piiblifation*, and we are here going 
to give a jirolimmary, brief afcsMint of somo results 
which refer to tho strongest red lino 0300 

Just as in tho cose of the green lino we take ad¬ 
vantage of the pnslominimce of this red line, so ive 
can use an mtorforomotor without spectrograph, 
simply consisting of a Fabry-P^rot quartz plate in 
front of a camera lens oornbmeil witii suitable filters 
and ptiotsigraphic plates Ihidor those conditions 
only atomic linos and not the fairly strong bands 
of the first positive group of Nj can give interfereiii e 

During an auroral display (January 15, 1034) an 
interferometer picture of tho strong rod line was 
obtained at the Tromsb Obsorv-ahiry with a 2 6 mm 
f'tnlon The micropliotomoter curve reproduced in 
Fig 1 corresponding to a line through the centre 
shows that the fringe system is weak, but suflficiontlj 
distinct to be measured 

On tho same plate were taken two interference 
putures of the noon lino (Xvhc = 58S4 110 A ) in the 
way and for the jiurpose descnliod in our prov'ioiis 
paper* Comparing tho diameters of the rings of the 
interforonco picture produceil by tho aurora with 
those produceil by tho Ne lino 5854 110, wo may 
decide that tho interforonco pattern produced by tho 
aurorae must be due to a fairly sharp atomic line 
situated near 6300 A , and only tho strongest rod 
line 6300 9 A measured on our spectrograms can 
come mto consideration 

Tho possible I'rror of our spixtrographio moasurc- 
monts of tho rod lino, being about ± 1 A , interference 
pictures with one (2 5 mm ) 4taIon does not permit 
118 to make an unambiguous determination of the 
order number n of the rings on the mtorferonce 
pattern In the interval of unoertainty there are 
SIX order numbers which are possible, giving the 
following values for the wav’e length : 

Interference order — n + 0 SIB 


One of our values, X = 6300-322, is nearly equal 
to that (6300 328) donvod from the electronic Oi 
states given by Hopfield’. From direct measurements 
of the red Ime with a glass spectrograph (dispersion 
29 A /mm ) Hopfield finds the wave-length 6300-23 
As the determination of the eleotronio levels is baaetl 
on spectra taken with a dispersion of l-7A./mm , 
tho wave-length derived from thesq levels riiould bo 
most accurate, and this wave-length is, within the 
Innit of error, equal to one of our values for the wave¬ 
length of the red auroral line 
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In order to fix exactly the true wave-length, 
wa intend to take more mterferenee pictures with 
ctalons of different thtckncHa Further, by continued 
observations, we hope to diminish the possible error 
of our spootrographio measurements 

L H ABANO 


Auroral Observatory, Tromsb 

L Veoahd 


Physical Institute, Oslo 


' L Vogard, NATXIRB, 117. aSfl , 1926 

• 1, Vogard, Oeophut I‘ubl , 8, No 11 , 1932 
‘ I, Vogard, Z Phyi , 75, 30 , 1932 

‘ J> Vogard, UtaphyM PuU , 10, No 4, 1933 
‘ L Vegard and L Harang, Oeopkyi Pttbl , 10, No 5 , 

• 1 Vogard and 1. Harang, fieophyt PuU . 11, No 1 , 
’ J J ffopOeld Phy, Woo ,37, 100 , 1911 


Isotope Effect m Band Spectra of Hydrides 
and Deutndes 

The oompanaon between the band spectra of 
liydrides and deutrulea has shown, os is well known, 
that the ratio p> of the ri'ducetl rna-ssc's, for example 



(wherepAgU -I- mu), PAgD ^ Mmn/{M f 

mo), niH = mass ot the proton, mo =-= that of the 
deuton), calculated m this way, does not agree with 
the ratio p’ as doduood from the atomic weights 
As a possible explanation, E IIulth6n and W Holst* 
have suggested that the electronic system taki's part 
m the rotation and vibration ot tho moltssile and 
gives a contribution to the effective moment of 
inertia 

A theoretical discussion may perhaps be interesting 
If the hydride (deutrido) contains an atom with high 
atomic number, we can assume tho distribution of 
electrons to be spherically symmetrical and start 
from tho distribution of the corresponding negative 
ion A suitable expression for tho electronic density 
IS that given by II Jensen* 


D 


- 

" 47tP. r.* ■ 


A7 


(1 +cA-)*j 


~ ^ r, Zi X 


Z = atomic number, N = number of electrons, 
«// = h*j4nhn,e', where m, =-■ moss of tho electron 

Fi 18 to be determined by JliAnrklr^N, X and c 
are constants corresponding to 1/X and c in tho table 
of Jensen*, and to p and k m the table of Nagy* 
Calculating the moment of inertia, we get . 

I. =» myaa' y Zi X 7-96 y /(^—) 
where / depending on X and r, is a fuiiotion 

**1 only • If I I < which is certain 


in our case, we can write : 

/(--)... 3 

An opportumty for comparison wi^ih experimental 
•tisults IB given by the careful investigations* of 
R Hulth^n and E. Knave on silver hydride and 
silver deutnde In this case the total angular 
momentum of the electroijs is 0, and the oorreotions 


of Kronig and Van Vlwk, being pro£S)rtional to ili 
square, also eipial 0 So wo obtam a lower and an 
upper limit foi tho ratio p*, taken from tho rotational 
structure of tho band spectra AgH and AgD, p • mui = 

fir.iu«7 a.wi -- -i^Agi. I- lelaj 

A/"' 


0 60645 (d -^nuclear distance) 
all tho electrons take jiai t 


tho I 


IS obtained if 


E Hiilth^n and Knave have found p* -- 0 50527 
from tho il-valuos Thus tho correction is (10 pci 
cent of tlio theoretical maxuniim Using tho oloi'tronic 
density I) meiitioiuxl abov(>. the call ulation shows 
that this correction wull bo obtained, provided tlio 
four outoruiost electrons take part in tho rotation 
This IS tho same as saying that tho eloctroiis outside 
a sphere with radius I 7 oh are constraiiieil by the 
hydrogen nucleus to take part m tho rotation 
We may verify tho reliability of the expression U 
for tho oloctroiiic density by i ah elating the nuclear 
distance of Agll to the first npproMination Starting 
from the charge distribution D of tho negativ o silvei 
ion, wo dotormino tho distance from the Ag iiiicloiis at 
which a positive particle can be in equilibrium The 
result, 2 78 oh, is m good agreement with the ex¬ 
perimental valiio* 3 06 nji and indicates that the 
moinent of incitia will be somewhat greater than 
our /„ if the effect of tho hydrogen nucleus on the 
electronic distribution is taken into account 

I am obligeil to Prof E Hulthihi, who diicctisl 
my attention to this question, and to Prof O Klein, 
for interesting discussions on tlie subject 

LvMbK Hul.i'HtS 


Iristitiitet fur mt'kanik 
och matemivtisk fysik, 
Stookhohns llOgskola 
Fob 12 


' Uokt uml ItulUiiln, Natuha, 133, 406 , 796 , 1914 / /‘ki 

90. 712 , 1934 

•Jeniwm Z Phy$ 77, 722 1912 

•N«gy, *M. 91, 106, 1934 

• E lIultMn and E Knave, PAj/.ioi, In crew I »m liuli'lit. .1 
tlip aiithon for IxilnE Infnrmi'il nf tho romilu beroro publication 
> K Knavp, -lltmirtsthm", Stuclcholm, 1932 


Internal Recombmation during Photo-dissociation 
of Polyatomic Molecules 

It lias been generally admitted that, m the j)i imai \ 
docompositioii of a moleculo by absorjitioii of light, 
free atoms or unsatiirated r^icals arc produceil 
In an extensive investigation upon tho jilioto 
deuomwHitiuii of carbonyl compounds. Dr R O . 
Nomsn and his co-workers* have advancisl the view 
that an aldehyde molecule can be disrupted into a 
saturated hyilrooarbon and-a carbon inonoxido mole 
culo m one process This is equivalent to a rt'com 
binatton of tho liberated hydrogen atom and alkyl 
radical at the moment they leave the romaindor of 
tho molecule. 

The [lossibility of such a process can be tcsteil 
directly if tho magnitude of tho iibsoibcsi quantum 
IS large enough to produce excited atoms, or radicals 
which will recombine to form an ejcrUed moloculc 
emittmg its charactonstio speetriim By observing 
this emission under conditions which prevent the 
possibility of secondary processes, that is, at very 
low gas pressures, wo should get definite proof of 
the existence of such an mtomal recombination 

An mvestigation m this direction has been under 
taken in this laboratory Polyatomic molecules 
containing halogen atoms mstead of alkyl radicals. 
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<jr hydrogen atoms, are better suited for the purpose 
because the excited halogen molecule liberated 
diirmg tlie photo-dissociation process can be easily 
detected by its emission spectrum, wliioh lies m 
the visible region. We tried several molecules of the 
composition XHal„ and XHal„ where X is C or Sn 
and Hal is a halogen After some unsuccessful 
attempts, we obtained m SnI, vapour under the 
action of wave-lengths in the range 2600-2160 A 
a bright visible emission of tlie spectrum of I, with 
an abnormal distribution of intensity in the bands 
A detailed mvcatigation conhrmod the conclusion 
which immediately followed from this fact, namely, 
that the iodine molecule was detached from the Snl 4 
inoloculc in one primary jirocesa As the iodine 
atoms were originally bound to the central Sn atom 
by valency forces and did not markedly inti'ract one 
with another, the wliole process is e<]uivalunt to a 
recombination of atoms in the very act of photo 
dissociation, or to a rodistnbution of valency bonds 
The energy balance, the mihienco of collisions with 
other molooulos and other f<>aturos of the omission 
so far studied lead to interesting conclusions about 
the mechanism of the disruption The most important 
peculiarity is a marked temperature coelFicient which 
indicates the necessity for an energy of activation 
for this tj^io of photo dissociation 

In this connexion we have re-uivestigatod tho 
yellow lluoresceiice in Bil, vapour, observed m this 
laboratory some years ago* Although the spectrum 
of this lliiorcsGonco on closer examuiation did not 
reveal any band structure, nevertheless tho exact 
coincidence of its position with that of the loiline 
spectrum cannot bo fortuitous We assume therefore 
that the mechanism of thus emission is the same as 
that given above, namely, that under tho action 
of suitable quanta and with some thermal activation, 
an lodmo molecule is detached from Bil, Tho 
continuous or blurred aspect presented by the 
spectrum emitted m this case may be duo to the 
disturbmg influence of tho polar Bil radical remaining 
in close proximity to the iodine molecule which is 
onittmg radiation. 

A. Tkbknin. 

Photochemical Laboratory. 

Optical Institute, 

I.enmgrsd 63. 

Jan 26. 


Spectroscopic Constants of the Di-Atom PN 

In a recent paper*, I ventured to predict that (o) 
“the mtemuolear distance of FN may be taken as 
closely approximatmg to the nfean of the experi¬ 
mental values for NN and PP” (p. 28), and that (6) 
“it may be expected that experiment may show that 
FN has the highest bond constant and mean restoring 
force m the LK and KL periods” (p. 36). 

At the time the paper was wnttw, I was unaware 
of the experimented work on PN of Cuny, Heneberg 
and Hereberg*, but the results appieeir to justify both 
the above statements. 

(а) u (calc.)*-1-48, j r, (obs )-1-4869 A. 

(б) (expt.)>«1337-24 om.-*, whence the bond 
constant A;,»101‘0x 10* dyne om.-* and mean re¬ 
storing force N»3-042x 10-* dyne are derived. 
These are without doubt maximum values for the 
LK and KL periods. 


The experimental data ore consistent with the 
observed flattening of the periodicity curves with 
inoreasmg pencil numbers The presence of maxima 
and mmima of spectroscopic constants m the sym¬ 
metrical sub-group of the tenth molecular group is 
not without mterest in connexion with problems of 
polarity and bonding strength of di-utoms 

C H Douglas Clark 
Department of Inorganic Chemistry, 

University, Leeds 
Fob 11 


! H UoiiRliui Clark, Proe Lerdt Phxl Soe . 8 , !28 , 1986 
J Cunr. L Heralwrg and O Hrirberg, Z Phy $, 8S, 848 , 1931 
■ W Jovona, "Report on Band Spectra of DIatomlo Holeoulea" 


A Mycetozoan Parasite of Zostera marina* 

In a previous note m Nature' wo pouiteil out the 
association of a LabyrtrUhula-like organism with the 
wasting disease of tho eelgraas along tho American 
Atlantic const Since tho publication of this announce 
ment, we have performed a number of experunents 
m the laboratory and in the natural beds themselves, 
which indicate that this organism is a tmo parasite 
of Zostera marvna. Communications firom othei 
in% ostigators and examinations of specimens sub¬ 
mitted from various points show also that this 
parasite is uniformly present m the mfeoted bods on 
the Atlantic coasts of both Europe and America 

The parasitic habit was first demonstrated in 
modifioations of Cionkowski’s moist ohambers*. In 
those the actual migration of tlie spindle-shaped cells 
from fragments of diseased leaf and the invasion of 
healthy leaf tissue could bo clearly followed. Con¬ 
sistent infection ooourrod m thirty slides, usually 
within eight to forty-eight hours. In only one ease 
did a filamentous fungus make its appearance—a 
contaminated check preparation. 

Field oxjjeriments were condiioted m several bods 
near Woods Hole, Massachusetts Slips of diseased 
and normal loaf were fastened m alternate order to 
healthy green leaves Local darkening and oharac- 
tenstio streakmg of the ‘mooulated’ leaves to form 
tho pattern anticipated by this arrangement followed 
withm one or two days The experiment was repeate*! 
four times during the later part of the summer and 
corresponding tests were ra^e m aquana with the 
same results. Sections prepiared from the newly 
mfeoted areas showed heavy infestations of viable 
Labyrinthulce Such seotions attoohed to clean plants 
brought about infection of the new host. 

We were unable to grow the organism on artificial 
media or to mamtam it long without its host in 
filtered sea water , but firom imorosoopio observations 
and from field experiments it is evident that the 
Labynnthula is capable of attaokmg and destroying 
healthy leaf tissue independently of other organisms 
The rapidity with which it produces infection m- 
dioates its extremely aggressive habit. Thus far it 
has not been identified with any of the described 
Labyrinthulcs, 

It seems well established that the Ophiobolus 
isolated firom diseased eel-grass by Dr. Petersen*. 
Miss Mounoe* and by Dr. Tutin* vanes in abunduicc 
and activity over the afleoted areas. The myoeliuro 
of the fiin^ ooours in the Woods Hole region, but 
m extretn^y minor quantities—it js liar firom uni¬ 
versally associated with the disease. We have not 

* OontilbatSon No 87, Woodi Hole Ooesnogrulile loiUtttttoii anil 
Joonial (Mm of tbs H JT Izp 
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been able to And the pycnidia of tins form upon any 
of the specunens from the coast of Mauie, south, 
though they are very abundant upon the fruiting 
stems of plants sent us by Miaa Mounco from St 
Andrews, and have been doscnboii bj Dr Peterson 
ivs very profuse in the Danish bods 

Wo oould not discover tlie Labynnthida m the 
longer, widor-loaf Zostern nuirina, L , from Nanaimo, 
Departure Bay, B C , on the Pacihc coast, though 
this grass was spotted and infested with a variet\ of 
otlier parasites Despite thoir activities, the grass at 
Nanaimo was unusually abundant last yoar 

Chakuss E Kknn 

Woods Hole Oeoanogra]ihio Institution, 

Woods Hole, Massachusetts, 
and 

Department of Soil Microbiology, 

N J Agricultural Experiment Station, 

New Brunswick, N J 


■ ttenn, 0 E , Natcrb, 184, 418 , 1984 

■ Clenkowskl, L , AreA Muroteop Xiia/, 8. 274 , 

■ Petersen. H B , NiTiiBa, 184, 143 , 1934 

• Mounoe, fieport of UiolOKtoRl Board of Canada, 1 

• Tntln, T. O , Natpiib, 184, 673 , 1934 


Wasting Disease of Zostera marina 
The variation in the width of the loaf of ZohU ru 
Dianna cannot be put down to any one particular 
cause In common with all water plants, the sue of 
the leaf is probably a reflexion of the nutritional 
balance in the plant itself, as is shown to be the case 
by Pearsall and Hanbj ‘ for certain Potamagelon 
species 

Many of the ciroiimstancos onumorateil by Dr 
Cottam’, such as retluced salinity, abnormal tem¬ 
peratures, shoit period of submergence, low light 
intensity, etc . by altermg the nutritional lialancc, 
doubtless leact to produce narrow-leaved plants 
That the production of the narrow leaved plant is 
not a simple reaction is suggested by the fact that, in 
some places on the English coast, plants with loaves 
of all sues grow mixed up together, while at other 
places, only ZoAtera marina var anguetifolui can bo 
found, though the large-leaved type was abundant 
in 1921 Nor is the size of leaf a matter of age alone, 
for those narrow-lenvoil forms flower just os profusely 
as the broad-leaved plants 

All tins goes to suggest that, in the disappearance 
of Zostera, one has to deal with a largo number of 
ciroumstanoes and not with a single oatostroplnc 
event 

R W Butcher 

Fisheries Research Station, 

Alresford, Hants 
March 6 

‘ PeuBsU and Hanby, Htw Fhytolofitt, M , 1985 
• IfATirmi, 188, 308 , ^1935 


Fibre Saturation Point of Wood 
The fibre saturation point of wood (f 8.p ), which 
IS the mmimum moisture content in equilibrium with 
a saturated atmosphere, is commonly estimated m- 
directly from the point at which (a) shrinkage begins, 
or (6) a sudden increase ooours m the compressive 
strength*!*, on lowenng the moisture content from 
the green state. Though these methods agree fairly 
well m deflnmg the f s.p of Sitka spruce as about 


25 per cent moisture content’ (basomsity Field* 
weight of the wood), it is found that many ^sotora, 
show measurable shrinkage at much liigher moistifn 
contents than those inihcateil by motbod (6) 

Other research* at tins Ijiboratery, which roquiretl 
the vapour pressure isothormal of Sitka spruce flour 
above 95 per cent relative humidity, sliowud that, on 
nilsoi-fitioii, moisture contents of about 3!> 40 jier 
••out wore attained before saturation was leaoliod, 
which considerably exceeds the ligiiro quoted iibo\e 

Desorption, on tlio other hand, showed a moasur- 
afilo drop of about 0 4 jici cent iii iclative liiimulity 
on a slight drying from moistuio (onteiits as high 
08 90 per cent, the effect probably porsistmg up to 
even higher values Otheis* have noticed that the 
loop does not close at the adsorption saturation 
value, but have not invostigatod higher moisture 
eontents Tims there is no well dohnod f s p , and 
there may well be a laige moisture content hysteresis 
at the saturation value itself, winch suggests that 
the shrinkages observeil at liigh moistuie <(intents 
ore associated with the drop in vajioiir pres.suio found 
on the desorjition curve 

The discrepancy betwixin the f s p obtainixf from 
method (b) and that from the adsorption isothermal 
may be aooounted for by the compression which, 
opposing the swelling jiresure of tlio wood, raises its 
vapour pressure*, thus bringing to saturation a 
samjile of 25 per cent moisture content that was 
initially unsatnrah'd In support of this view, 
samples of Sitka spruce of higher strength m com¬ 
pression are found to show a lower apparent fibre 
saturation point* 

Plottmg the observed slirinkago against swelling 
pressure calculateil from the desorjition curve shows 
a decreasing strain stress ratio on drying, correspond¬ 
ing to the decrease of eomiireasibility of wood which 
IS already well known below 25 jier cent mmstiire 
content 

WiNt’Kicu W Harkas 

Forest Produi ts Reseaioh Laboratory, 

Princes Risborongh 

» ChApIln, New Inti Aiisn of Testlim MaUirtaiR, 1931, Zurich 

• WUion, U 8 Dept of Am DuJletin No 2S2, March 1932 

• Unpubltohod data bv F P R T, on Sitka Spruce 

• Barks*. Natto*. 180. 899 . 1932 

• Urquhsrt and WlUlamR, NAirfav ftut Mem , 3, 107 , 1924 

• Katr, KoU Chen Bexh, 0, 1 , 1917 


The Smell Emitted by Seaweeds 
The offensive odour given off fnim inassos of 
rotting seaweed which occasionally accumulate on ttie 
shore is a not unfamiliar phenomonon of the sea 
side There can bo little doubt that an important 
constituent of the smell is sulphuretted hydrogen 
produced perhaps in part by the putrefactive 
reduction of the ethereal sulphates which form 
so marked a feature of many marine alga* 

Belonging to a somewhat different category is the 
particularly unpleasant smell renuniscont of phos¬ 
phorus given off on drying certam members of the 
genus Polystphonta I have recently boon able to 
identify methyl sulpliide as the odoriferous prmeiple 
in this COSO The origin of this substance is loss easy 
to aooount for and mvestigations directed towards 
the elucidation of this question are in progress 
Preliminary experiments would suggest that methyl 
sulphide is a product of modified vital activity rather 
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than a post-mortem decomposition product, m as 
much as it begins to be evolved very shortly after 
the seaweed has been gathered and is not apparently 
given off by material which has been dipped m 
boiling water 

The natural occurrences of methyl sulphide are not 
numerous, and it is worthy of note that one of these 
IS petroleum from Ohio , the findmg here recorded is 
therefore at least not moonsistent with the thoorj 
of the algal origm which has lieon suggested for 
some oil-fields. 

Paui, Haas 

Botanical Department, 

University College, 

London 
March 18 


Germination of Resting Fungal Spores 

I HAVE road with interost Mr Robert McKay’s 
letter* on the gerinmation of oospores of Peronoapora 
SohUideni Ho notes tho remarkably persistent 
oogomal wall, which “forms an additional protective 
layer” around tho oospore, and the still more 
persistent oospore wall In germmatmg these highly 
resistant spores he lays claim to no special method 
in course of time, in this case of years, the spores 
gernunato when placed m water 

During the lost ten years, I have spent a consider¬ 
able amount of time in an attempt to devise a reliable 
method of obtauiing tho germination of the similar, 
though not quite so resistant, oospores of Phyto- 
pMujra Caoturum, in sufficient numbers for oyto- 
logical study. After trying many and varied ’agents’, 
I finally obtamed gormmation m quantity by ex¬ 
posing three-months old oospores to a temperature 
of U-S” 0 for a month and then soakmg them for 
one or two weeks m water, kept constantly renewed 
It appeared later that the spores could be older, and 
the refrigeration period longer, and still give an 
equally good result 

When comparing my experiments with those of 
other workers upon the germmation of resistant 
spores, I felt that we had no logical method of 
approach to the problem It was by trial and 
error that results were finally obtainod m some 
cases one method, m others another, chanced 
to be ofCective At the risk of appearmg to state the 
obvious, I would direct attention to the following 
facts that suggest a line of attack m such experi¬ 
ments. 

(1) That the wall of these resistant spores is, as a 

rule, at least two-layered ■ the inner thick and of a 
reserve substance such os a heraioellulose ; tho outer 
thm and of ‘fungus cellulose’, and practically im¬ 
permeable , 

(2) That the substances composmg both wall layers 
are in a colloidal state 

(3) That germmation cannot take piece until (o) the 
cqiore has fully matured—a process, not at all under¬ 
stood, which involves a time factor ; (6) the wall is 
rendered sufficiently permeable to admit water and 
oxygen. 

(4) T^t the various devices tried and claimed os 
agents initiating germination (namely heat, cold, 
acids, carbon dioxide, baotena, etc.) appear to do 
one of two things, provided they are of a suitable 
intensity or oonoentration . (a) form small erocks in 
the wall, (b) bring about a change of colloidal state. 
(Agents such as baotena may be efleotive through 
carbonic acid produced.) 


(6) That since the spore, though dormant, is a 
living thmg with carbon dioxide aooiunulatmg withm 
It, the change m the nature of the wall will m course 
of tune oome from inside, that is, time is a factor m 
germmation os well as in maturation. 

EniZABBTH Bi:a.okwbix. 

Rojral Holloway College, 

(University of London), 

Englefield Oroon, 

Surrey 

■ Natom, 185, 31)0, Fnb 23, 1036 

•Tniu jam Mik . 18. 204-310, 1931, and 19,167, 1935 


Extrusion of Cells m the Tubules of the 
Epididymis 

Mb. P. O. ’Espinassb has remarked* that the 
extrusion of nuclei which has been observed to occur 
from tho epithehum of tho oviduct in tho mouse 
could not bo closely related, as had been suggested, 
to tho OBstrous cycle His conclusion on this pomt 
seems to derive indirect support from a comparable 
phenomenon which takes place in the epidid 3 mis of 
the mouse and rat In those tubules of the epididymis 
which are Imed with a smgle layer of columnar cells 
tho nuclei of which are close to the basement mem¬ 
brane, a process of cellular extrusion is particularly 
well seen, though it occurs also m other tubules where 
tho epithelium is cuboidal 
Microscopic sections suggest that the actual process 
could be reconstructed as follows Here and there a 
nuoleuB becomes separated from the uniform row of 
its fellows and advances towards the lumen of the 
tubule. As it approaches the free surface, it may be 
preceded by a bulgmg of the cytoplasm into the 
lumen Eventually the nucleus, sometimes surrounded 
by cytoplasm, becomes detached and lies free m the 
cavity of tho tubule This extruded body often 
appears to be a livmg cell, showmg no pyknosis or 
other obvious signs of degeneration 
Whatever significance may be attached to the 
phenomenon, it appettrs to be of frequent oocurrenoe 
m the healthy epididymis of the adult mouse and 
rat, and cannot readily be attributed to any periodical 
cycle connected with tho sexual function. 

Habold Bubbows. 

Research Institute, 

The Cancer Hospital (Free), 

London. 

Fob.28 

■ Nsms, 184. 738 ; 1034. 


Hydrogen Ion Concentration of the Alimentary Canal 
in Psychodidac (Diptera) 

Inseot physiology, and piartioularly tho physiology 
of diction, 18 more or lees intimately correlated with 
the life-history and other environmental factors. An 
attempt has therefore been mode to find out the 
correlation, if any, between the hydrogen ion con¬ 
centration of the alunentary canid and the different 
feeding habits in the family Psychodides, which 
contains two sub-fcunilies, namely, Fhlebotominn 
and Fsyohodinte. The former is easdy separable 
from the latter by its blood-sucking habit. 

The entire alimentary oanal of four common species 
belonging to two different genera was dissected m 
a rainimunq quantity of bromthymol blue and care- 
fliUy Icud out on a slide. The subsequent reaction 
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was eohanoed by punoturing a few holes in the 
thicker region of the alimentary canal The changes 
in colour of the gut in all the four species were 
carefully noted and their approximate pH value 
dotermmed by comparison with a Hollige standard 
colour disc for bromthymol blue The ranges of 
variation of pH m each species are those of different 
regions of the gut and to some extent include the 
individual variations. 

The accompany mg table shows that the degree 
of variation in the pH of the alimentary canal is 
small, yet it is suggestive enough to indicate that the 
alimontarj’ canal of the blood suckers is slightly 
more acidic than that of those which do not suck 
blood The relation of the acidity of the gut with the 
development of flagellates uiaide it is being investi 
gated and will bo published elsewhere. 



pH value 

/■AMotomiu Srop , ^ 

Leithmanvi trojnea carrier) 

6 2-6 4 

Stomach—Uttle or 
no reaction 

PhMotomui argmtip*$. Ana and Brun , 
(Hammalian blood sucker aud 
JMthmanta dotummx carrier) 

0 2-0 4 

PhUbatonu! nxinvtv* (senso lato), Bond 

6 i-6 6 

Piyehoda altmuUa, Say uxpundala, Curt 
(Non blood sucker) 

66-68 


Kala-azar Enquiry, iS Mukebji. 

All India Institute of Hygiene 
and Public Health, 

Calcutta 
.Tan 24 


Simultaneous Travel of a Surge of Stress and a 
Group of High-Frequency Waves of Stress 
in a Steel Wire 

That a liigh frequency longitudmal vibration will 
travel more slowly than a low frequency one may be 
cmahtatively foretold from Rayleigh’s* treatment of 
the effect of lateral mertia on the natural period of 
longitudmal vibration of oyhndrioal rods. However, 
when Rayleigh’s formula is applied to the case given 
by Dr. Wall*, where the wave-length is stated to bo 
18 mches and the diameter 0 123 in , the effect of 
lateral mertia is found to be negligible 

Rayleigh’s formula has been experimentally m- 
vestigated, by R. W. Boyle and myself* and by 
Muzzey*, and found to be apphcable over a range 
of the ratio of wave-length to ihameter moluding this 
case. It 18 suggested that the necessity of postulating 
a hitherto unknown effect may be avoided by 
assuming that the group of waves has a higher 
frequency than that given by Dr Wall, dotermmed 
possibly by the natural period of a olamp, this high 
frequency being ‘modulated’ at the mter-olamp 
freqmenoy by successive reflections, and ‘demodulated’ 
m the amplifler, which the oscillograms show to have 
the necessary characteristics. 

Dr. Wall’s oscillograms show that the ratio of the 
two velocities is about 1 ; 1 "3 and Poisson’s ratio for 
>ron may be taken as 0*3 (Kaye and Laby). These 
values inserted in Rayleigh’s formula give a ratio of 
diameter to wave-length of 1'2. The results of Boyle 
and _ myself show that Raylei^’s formula is not 
applicable when this ratio exceeds 0'S6, probably due 
to the neglect of shear stresses, the approach to 


resonance of radial vibration, and viscosity Field* 
has given an analysis which inoliides these factors, 
and whether or not this analysis can be applied to 
explam the interesting results given by Dr Wall, 
it IS clear that Dr Wall’s method of measurmg the 
velocity of longitudmal vibrations may be adapted 
to an expel inieiital uivestigation of the factors 
included m Field’s analysis 

D O SriiouLK 


3 Gower .Street, 
London, W C 1 



Science and Social Progress 

May I suggest that the declme of the advonturous 
spirit IS due not so much to standardisation and 
moohanisation, as might bn gathered from the 
leading article m Nature of February IB, p 245, os 
to special isatiun t A specialist, as I have said olso- 
whoro, 18 “a human hemg who has narrowed the 
sphere of his activity at the exjienso of his social 
instuiots, thereby becoming but a fraction of a man 
He sees a field of activity as brightly lit, perhaps, 
but as limited as the held of a Tniorosoo])e , and not 
mfroquontly it is as though the microscope was a 
little out of focus There is a blurring as of things 
too close to the eyes to be distmotly seen ” 

I am under no illusion that speoialisation can be 
dispensed with altogether, hut I am heterodox enough 
to believe that we should bo more truly civilised if 
there were more jacks of all trades and fewer masters 
of one. How can any man who has only read, lot us 
say. Chapter xx of the ‘book of life’ hojxs to acquire 
that comprehensive vision of the human adventure 
in tune and space, so essential to ensure sane social 
development T 

Smee mechanisation has been mentioned, I should 
like to take this opportunity to combat the belief 
now being revived m various quarters, that 
maohinery, after all, does not cause unemploy¬ 
ment. It will be seen that the subject is not 
irrelevant This particular fallacy was exposed 
116 years ago by Joan Sismondi as follows • "Every 
now product must m the long run givo rise to some 
fresh consumption But let us desist from our hahit 
of making abstraotion of time and place Let us take 
some account of the obstaoles and tlie friction of the 
sooial mechanism And what do we see T The 
immediate effect of maohmery is to throw some of 
the workers out of employment. A certam 

kind of equilibnum, it is true, is re-established m the 
long run, but it is only after a frightful amoimt of 
suffenng." 

In short, it is little consolation to a man thrown 
out of employment now, to know that ‘in the long 
run’ and ‘on the average’ soientifio and teohnologu al 
development creates new opportumties In the long 
run (as I think Mr. Keynes once remarked) we are 
all dead Adjustment of the individual to mochamoal 
progress, with lees of both short nm and long run 
imemployment, would be easier if men were less 
specialist, better equipped for tummg readily from 
one type of employment to another 

Hugh P Vowlks 

20 Ridgeway Place, 

8 W 19 
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The Oblong or Truncate-tailed Ocean Sunfisb, 
Ranzama truncata, at Mauntius 

In atmlymg tho history and distribution m the 
throe groat oceans of the very rare pomteil tailed 
sunhsh Masturua, 1 have had to disentangle it in the 
literature from the other two genera of the family 
Moliihe -Mala, the round-tailwl genus, and Ranzama, 
the tmncato form The former, known sini o Roman 
tunes, IS found m the throe central oceans, but to 
my surprise, Ratizania, while recorded fiem the 
Atlantic and Pacific, has seemingly never been 
described from the Indian Ocean However, there 
IS known to mo an iinpiiblishivl figure and description 
of it in this ocean and it setims well to put these on 
recoid. 

Nicolas Pike was U S Consul at Port Louis, 
Mauritius, from 1867 until 1874 During these 
years, ho made extensive natural history collections, 
ilrawings and studies anil brought bai k to Now York 
in 1874 eight volumes of drawings of fishes, most of 
them in colour In 1005, these were purchased bj 
J Piorpont Morgan and prosontoil to tho library of 
tho American Museum of Natural History Finding 
these among our treasures, I published in 1929 a 
sketch of Pike’s life and an analysis and description 
of his 480 pamtmgs* of fishes These I listed alpha¬ 
betically under tho name of tho fish Niunbor 324 
18 hiB "Orthagonacna truncatua Rotz , molle, poiason 
lune". The figure is noted as made from a stuffed 
specimen in the little miiseuin at Port Louis, Juno 25, 
1873, aiul IS found on pi 8 of vol 0 

This figure is somewhat crude but plainly that of 
Ranzanui truncata m its oblong form, truncate tail, 
m the relative positions and conjunction of dorsal, 
caudal and anal fins , in tho presence of bars on the 
lower side of tho head as far back as the pectoral 
fin , and in the imperfect markmgs on the hinder 
fiart of tho side with some few on tho dorsum Hero 
IS Pike’s brief and iintechiiical description 

SuNTisH—C heou? Molle 

Height of body less tho half total length Skin 
very smooth, divided on back into small hexagonal 
scutella [drawing of one with dots]—only the raised 
dots visible elsewhere It appears to have been 
marked nearly all over with lines, blots and dots but 
so effaced I can only trace what are shown m sketch 
I thmk tho broad strijie on bare jiart in front of D 
was yellow, also stripes between lines , but wheie I 
have put largo round spots, they were either white 
or yellow with a dark center The entire color is a 
grey brown now Snout round—a dark boss of some 
kmd above snout, a deep hollow for P behind them 
—2 have scutes in front 

Numbers [of fin rays] about D'15 or 10—-A 15 or 
10—C 23 or 4, P 12 Above boss on head is a rise 
and beyond a depression (rough sketch) along back 
at top. 

This figure and description mode sixty-two years 
ago constitute tho first and only record known to 
me of the presence of the oblong suntish in the 
Indian Ocean Thinkmg that Barnard might have a 
record of it for South Africa, I consulted his "Mono¬ 
graph”*, In this he lists three specimens in the South 
Afncan Museum, from False Bay, Table Bay and 
Dasson Island—all to the west of Cape Agulhas, 
through which runs tho meridian dividmg the Indian 
and Atlantic Oceans 


Ranzama is an inhabitant of warm seas, and this 
18 very far south for it The average latitude for the 
three localities is about 34° 8, and the mean annual 
temperature is about 00° F, This is cold water for 
this sunfish and hence one may judge that Ranzttnia 
IS not endemic in Cape waters Add to this the fact 
that it 18 an oxceeduigly poor swimmer and honce 
could scarcely have reached South Africa by its own 
locomotive powers, then how- did it come to these 
parts 7 

The answer is to bo found in the currents in the 
western Indian Ocean Ranzama is found at Mauri¬ 
tius, in the path of tho Southwest Drift of the 
Bquatonal Current of this ocean In about lat 30° 8 , 
this drift unites with the Mozambuiuo Current to 
form the Agulhas Current, which sweeps around tho 
Capo of that name, and turns north-westward around 
tho Capo of flood Hope 

In my judgment, Ranznrtta was brought from 
Mauritius or elsewhere in tho western Indian Ocean by 
these currents to South Africa, and, since False and 
Table Bays act as natural traps for tho back-wash of 
the ourront as it sweeps west and north-west, these 
sjiei'imens wore thus stranded These three captures 
of Ranzama in South Africa are to me so many 
additional proofs of its occurrence in the western 
Indian Ocean 

K W OUDOBR 

American Miisouin of Natural Histoiy, 

New York City' 

Feb 11 
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Diffusion of Hydrogen through Aluminium 
The solubility of hydrogen m ahitnmium has been 
determmed by Sieverts', ROntgen and Braun*, and 
Bontgen and Moller* These authors agree that the 
gas 13 completely insoluble m tho solid metal at all 
temperatures below tho freezing point There are 
eertam difficulties m tho direct determmation m this 
ease, and we have therefore attempted to detect the 
diffusion of hydrogen through the solid metal. The 
mothoil used is that described in a recent paper*. 

We find that hydrogen diffuses through aliimmium 
at a rate which is easily measurable above 400° (' 
Preliminary measurements show that it follows the 
usual diffusion law with regard to tho effects of 
temperature and pressure, namely, 

D ^ WP e-irr, 

b havmg a value of about 14,000 Tho rate of diffusion 
at 400°-600° C is of the same onler os that of hydro 
gen through copper, but tho temperature coefficient 
18 much larger Wo hope later to publish exact data 
The foot that hydrogen can diffuse through solid 
aluminium shows that it must be soluble, but dues 
not mdieate the degree of solubility. 

C J Smithblls 
C E. Ransley. 

Research Laboratonos of the 
General Electric Company Ltd , 

Wembley. 

March 8. 
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Atmosphere of the Planet Mercury 
I NOTICE, m the Supplomont to Nature of 
February 9, that the exietence of an atmosphere on 
the planet Mercury has again been pronounced 
impossible on account of the small mass of the 
planet 

As a systematic obsers’or of Mercury, with a 
powerful telescope, in 1927, 1928 and 1929, I wish 
to state, m full accordance with Schiaparelli, that the 
dusky spots of the planet are frequently faded, while 


some of them arc sometimes evon totally oxtmguished, 
by local clouds These may he dun to dust, and 
apjHiar white, or evon brilliant, on the hmb, stretching 
there occasionally over three thousand miles in 
length , and it is thus obvious that such phenomena 
establish beyond doubt the existonoo of the highly 
rarofaod atmosphere of Mercury, which is invisible, 
like that of Mars 

E M ANroMAin 

Pans 
Fob 27 


Points from Foregoing Letters 


Following upon an improvoinout m bis apparatus. 
Dr F W Aston finds higher values for the masses 
of hytlrogon, doutorium, liohum and carbon atoms , 
(he new values arc m bettor accord with those 
deduced from energy changes during the aitilicial 
dismtegration of those elements The new deter- 
mmations were made by companng with the mass- 
speotrograph, to which a now collunator with variable 
slits was added, the masses of doublets (that is, atoms 
and groups of atnms having iioarlv the same mass/ 
charge ratio) 

Prof A J Dempster describes a now way of obtaui- 
ing positively charged ions of the motalhe elements, 
including gold and platinum, for use with the maas 
spectrograph Ho employs a spark coupled inductively 
to a high-freqiioncy oscillating spark circuit, and 
obtains many ions with multiple charges 

The red colour of certain aurorie may bo due to 
electrically excited oxygen, which emits u ‘triplet’ 
of wave-lengths in the red region of the spectrum 
Mr L Harang and Prof L Vegard have determined 
more accurately the wave length of the strongest 
component of the triplet by means of an interfero¬ 
meter, and find that it agrees with the wavo-longth 
observed by Hopfield m the case of oxygen in the Oi 
state 

From spectroscopic analysis of light obtamed with 
silver compounds of hydrogen (H) and heavy 
hydrogen (D), the ratio of the (roducoil) masses of 
TI and D atoms has been deduced ; it does not 
agree with the ratio doiluced from their atomic 
weights, Mr L Hulth6n calculates that this dis 
cropancy would bo accounted for if the four outer 
most electrons of the silver atom took part in the 
rotation of the nucleus, which rotation is assumed 
to be responsible for the band spectrum 

Prof, A, Terenm states that when SnI, vapour is 
decomposed by ultra-violet light, visible light is 
emitted oorrespondmg to that oharacteristio of iodine 
molecules. This ho considers shows that, under the 
mfluenoe of light quanta, not only are the bonds 
of the original molecule broken, but also an mstont 
recombination between the liberated radicles or 
atoms can take place Prof Terenm accounts m 
this way for the yellow fluorescence of bismuth 
tn-iodide which falls m the same region as the lodme 
tpeotnim. 

Mr. C. H. Douglas Clark directs attention to the 
fact that the value for the mter-nuolear distance 
between phosphorous and nitrogen, and also other 
molecular constants, as calculated by Curry, Horzberg 
and Herzberg from observations on the spectrum on 
the PN molecule (phosphorus vapour electrically 
ewnted in mtrogen gas) agrees with certam qualitative 


predictions which ho roc oiitK iiiadi', iiiiavvaic of their 
experimental work 

Evidence that a shme-inoiild (similai to Labi/ 
rmthtda) is responsible for the wiustmg disiMise of the 
eel grass, ZoHtera marina, along the Moditoi raneaii 
Atlantic coast, is adilucod bv Mi (' 1C Wren A 
fungus, Ophwbolus, has also bwn suggostml as the 
causative agent, hut Mi Wren finds that it is not 
alwajs associated with the disoase 

Dr K W Hutcher believes that the iiariow- 
leaved variety of Zontera, whii'h is more* nsiistant 
to the wasting ilisease. is prorhii tsi hv a change m 
‘nutritional balance’, and that the disappciiraiice of 
the widi'-leavod variotv' is due to a variety of 
circumstances 

Mr W W Hiirkas (mds that the moisture content 
of sprucewood flour (Sitka or tide land variety) iii 
oquilihnutn with saturated air, that is, its fibre 
saturation yioint (f s p ), is greater when the wood is 
being dried from a moist stato (desorption) than when 
it IS absorbing moisture from the air (adsorption) 
The f R p IS also frorjuently deduced mdiroetly from 
the percentage moisture when (1) shrinkage oceurs, 
or (2) sudden increase in eomjireasion strength 
oeeurs, but in the case of iniinv'' woods the values 
obtainerl by those two methods tio not agri-e Mr 
Harkas suggests that the eompression which, opposing 
the swelluig pressure of th(> wood, laisos its vapour 
pressure also causes a dis'rcase in the water content 
iioefled for saturation and accounts for the divergimce 
ill the f s p dwluced b\ mothoils 1 and 2 

The unpleasant smell given off on drying by certaui 
re<l sea weeds (genus Polymphoma) is duo to methyl 
sulphide, according to Dr P Haas Ho points out 
that methyl sulphide is also found m petroleum from 
Ohio, a fact which supports to some extent the Boa- 
wooil theory of the ongm of petroleum 

Mr S Mukerji finds that the blood-sucking mmute 
moth flies (Phlcbotnmuti) hav n their alimentary canal 
somewhat more acid (lower pH) than the non-blood- 
suekmg species The blood-sucking Phlebolomua 
papatasii is a earner of Leuhnwnta tropica, a protozoon 
which causes the malana-hko fever kala-azar m India 

Mr D O Sproulo points out that, occordmg to 
Rayleigh’s formula, high-frequency vibrations travel 
more slowly than low-frequency ones, but the differ¬ 
ence m their speed in a steel wire, recently reported 
by Dr Wall, is too great to be explamod ui that way, 
iiiilosa the frequency of the group of waves was 
rendered greater by the natural period of one of the 
olamyis used Mr Sproulo pomts out that Dr Wall’s 
method of moosunng the velocity of longitudinal 
vibrations would be useful in mvestigating shear 
stresses, viscosity and radial vibration. 
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Research 

Pollen Analysis from the Norfolk Fens. An attempt to 
roeonstruct the conditionH of discovery of a bronze 
spear heatl with loops at the junction of socket and 
wings of the Middle Uronzo Age has recently been 
described by II and M E (Jodwin, J G D Clark 
and M H Clifford (Proc PrehiM Soc East Anglm, 7, 
pt 3) The discovery was made some years ago at 
Queen’s Ground, Methwold Fen, by Mr .Tohn Harrod, 
of Methwold, from whom it was obtaineil for the 
University Museum of Arcliamlogy and Ethnology, 
Combndgo The site was visited by members of the 
B’enland Rasearch Committee, to whom Mr Harrod 
was able to uidi<'ato the horizon of dis<-evory very 
closely The spear-head was found at the base of 
the lowest draw of peat The leiel iiubcatoil by 
attcnilant circumstances was confarmed by recognition 
of a well-marki'd hon/on of the surface of the un¬ 
disturbed peat m the disiisisl french Uncontammateil 
samples of pent were taken, tlio peat in each instance 
overlying chalky boulder (lay As the result of the 
pollen oiialysLS, boro A appears to have included 
three major phases (a) an early pbiiso with high 
birch and pine pollen \ allies , (6) the middle phase 
with overwhelming dominanoo of alder poUcii, and 
(c) tho latest, witli co dominance of ash and alder 
pollen and showing in its last stages small amounts 
of beech pollen and high values for hazel pollen 
Tho earliest phase cortauily represents tho end of 
tho Boreal climatic period anil tho base of (6) tho 
early Atlantic This is supportoxl not only by the 
change over from pine and birth to alder, but also 
by tho presence m small amounts of oak, elm and 
limo, with the two latter genera at first dominant 
over the oak Probably the change from (6) to (c) 
indicates a change to generally drier soil conditions 
with an extension of tho fen area locally covered by 
fen carr (scrub) or Ion woods Tho record of beech 
pollen below a late Middle Bronze Ago horizon is of 
mterost to botanists smee precise evidence is looking 
of tho history of appearance and spread of this tree 
m Bntain 

‘Fossil Tradition’ m Stone Implements. Under this 
title, M. A. Vayson do Pradenne contributes to 
Antiquitii for March a study of certam anomalies 
encountereti m stone age industries—more particu¬ 
larly m certam mdustnos of North Africa which hove 
froijnently been tho subject of comment and con¬ 
jecture Excavators have long noticed the occurrence 
in prehistoric deposits of objects with two distinct 
patinas Thus m the Moustenan deposits of La 
Quma, flints shown to belong to the lower depiosits 
by their deep yellow patina hive been found m the 
upper deposits They had been reohipped and useil 
ogam by the later inhabitants of this site, as is shown 
by the white patma characteristic of tho upper 
deposits. Certam very [Kiculiar specimens are found 
in North Africa with rough ohippmg on one side 
only Booompamed by a tang handle of noolithio 
type. Smoe 1919, Roygasse has described numerous 
artefacts at Bir-el-Ater of which tho Moustenan 
oharMter is supplemented by tanged speotmens 
Further, there is a whole group of vanous implements 
which IS supplied with handles. This Atenon mdustry 
is widely distributed throughout North Africa and is 
generally found on tho surface or at a slight depth 
in brick-earths the upjier portion of which hoa been 


Items 

ro-arranged In the Abri Alain culture, recently 
desoribod by M Pallary (see Nature, 134, 975 ; 1934), 
are found in a group of contrasted association certam 
tanged objects oxai’tly like those of the neighbounng 
Champ de Tir of Eckmuhl, and it cannot ho doubted 
that tho typo was borrowed by the mhabitaiits of the 
Abri Alam from tho ol<i mdustry nearby, which was 
as ‘fossil’ to them lus it is to us. Other oaves near 
the Abn Alam, as recorded by M. P’. Doumorguo, 
iiicIikIo m their culture patmateil flints of a pal®o- 
litliic facies, also from tho Champ de I’lr Those 
implements iiitriMlucod a now typo into tho industry 
which took them over, and servo to show that 
identity of typo nood not mdicate either direct 
coimexion or contemporary influence 

South African Fisheries. In Dr Cecil Von Bonde’s 
Report, No 11, of the P’lshenes and Marine Biological 
Survey, Union of South Africa, for the year ending 
December 1933 (1934), a r6sum6 of operations of the 
R S AfruAina, and a list of the stations and salimty 
results occupy the first part, tho second part contam- 
mg mvostigational reports Of these, tho report on 
savmgs-trawl investigations m relation to the con¬ 
servation and regulation of tho Agulhas Bank sole 
fishery by J M Marchand is of much importance 
The Agulhas Bank mud sole or east coast sole, 
Austrogloams pectoralis, becomes sexually mature and 
spawns for tho first time at an average mmimum 
length-size of 12 m With a size-lixnit of 12 m. the 
percentage of undersized and immature solos m tho 
commercial catches procured with the trawl-gear at 
present m use is too high Investigations wore 
carried out m order to fmd trawl-gear of such form, 
construction and mesh dimension as would allow the 
escape of as high a percentage as possible of solos of 
less than 12 m in length, at the same time guarding 
agamst the escape of too many mature and morkot- 
ahlo fish The main result is to show that the use 
of a larger-meshod saving-panel m the back or upper 
side of the cod end of the trawl demonstrates an 
enormous savmg of small, immature and non 
marketable flsfa, especially soles, but also other 
species ; the percentage escapes of marketable soles 
IS very low It is recommended that a certain 
defined breeding area be closed to trawlmg for 
five years, and that a general and spiecial mesh and 
dimensional regulations be enforced with respect 
to trawl-nets, a savmgs-panel to bo inserted in 
the ood-end. 

Feedin{( Meebanum in Diastylts. Mr Ralph Deimell, 
m describing the feeding meohaiusm of the oumaoean 
crustacean Dvutylvs Bradyt {Trans. Roy Soc. Edxn 
burgh, 58, Fcul 1, No. 6 ; 1934), has earned out his 
researches both on the living animal and on careful 
preparations of tho mouth parts, which show tho 
features of a typical filtratory malaoostraoan 'There 
IS, however, a pecuhar me^an process proj’ectmg 
mto the filter chamber which is of great importance 
in the working of the feeding mechanism and appar 
ently has not bo«i noticed before in the Cumacea 
'The filter ourrent is due to the jiumping action of 
the maxilke and maxillipeds, made possible by tho 
maxillary valve and median process, and to tho 
action of the epipodites in sucking a subsidiary 
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current through the filter chamber It is helped to 
a large extent by the respiratory current The 
author suggests that the ancestral cumacoan prob¬ 
ably posseesod certain features shown by the primi¬ 
tive Qnathophauaia and LopJiogaster He intonds to 
follow up the present mvostigation with one on the 
feeding mechanism of Apaeudea, m the hope that it 
will be possible to describe the evolution of the 
Cumacea and Tanavdacea as functionally derivable 
from a group of primitive tnjsids which took to 
burrowmg m mud, as a change of habitat is shown 
in other cases to have a profound effect on the 
crustacean feeding mechanism 

Hemipterous Insects from Ireland. Mr J N Halbeit 
has recently published a longthj annotated list of 
tlie Irish Homiiitera, especially of the Hotcroptera 
and the Cioadina group of the Hornoptera (Proc Hoy 
Iriah Acad , 42, (B), No 8, 1035) For the first time 
information on the insects in question is brought 
together with the object of prov iduig a coniprohonsiv o 
survey of the distribution of the species oiiuirmg in 
Ireland As might be expected, the Hotorojitorii, or 
plant bugs, have boon more extensively collected 
than the Cicodina Out of 456 British species of this 
suborder, 253 are shown to bo found in Ireland 
This relative paucity of tlie Irish fatuia is regarded 
08 being due more to jiast geological changes, resulting 
in isolation, than to such ecological factors as 
clunate and soil Of the f'lcaduia, and the allied 
Psylhna, the Irish species numbei 153, or less 
than half of those recorded for the British Isles as 
a whole Those two groups, however, hav o boon 
less intensively cxilloctod, tlieir identification is 
often beset with difficulties and much woik 
remains to bo done Their species are merely 
enumerated without annotations, the list beuig 
tentative in character. The paper as a wliole 
extends to more than 100 pages and is provided 
with a useful bibliography dealmg with Irish 
faunistic records 

Epidemiology of Winter Outbreaks of Parasitic Gastritis 
m Sheep. In the course of an epidemiological mtpiiry 
mto the severe outbreaks of parasitic gastritis which 
occurred during the wmtor months of 1933-34 m the 
British Isles, Mr. E L. Taylor (J Comparatxvc Path 
und TherapeiUxca, 47, pt 4, Dro 1934) foimd that 
the epidemic was chiefly associated with heavy 
infections of species of Trtchoatrongylua Haemonchua 
and Nematodtrua did not appear to have been in¬ 
volved. Inquiries on the Romney Marsh showed that 
43 farmers lost £10,341 durmg the outbreak Most 
of these losses, however, took place while the sheep 
were away from the Marsh for wmter grazmg The 
outbreak was associated with a prolonged period of 
drought. A gradual storage of potential infective 
material probably took place on the ground durmg 
the drought, which may or may not have termmatod 
in a mass deveIo{Anont of mfective larvte, depondmg 
upon the advent of a period of damp weather of 
sufficient duration for the infective larvw to develop 
Experiments on the effect of diet on the susceptibility 
of Iambs to worms showed that more worms develop 
m sheep fed on a deficient diet than m those receivmg 
A fhll ration ; and that those on an adequate diet 
eliminated their worms more readily than those on 
an inadequate diet After a period of drought the 
herbage is short, soaroe and of very poor quality, 
leading to maximum inteJee of infective larv», and 
actual under-nourishment of the sheep. It is advised 


that, whore a shortage of piisturo is threatened, the 
sheep should rocoive an ample allowance of con¬ 
centrated food and that iiso might be made of tho 
application of nitrates to some of the pastures towards 
the end of tho summer, to stimulate the growth of 
griiSH of a more niitiitious quality 

Improved Methods of Vegetative Propagation. .\n 
article entitleii “Working up Stock” apjiears lu tho 
PtuU, Flower and Vegetable Tradejt' Journal of 
Fobniary 2, 1936 The iileiitity ot tho author is 
hidden behind the pseudonym “Crusoe”, hut tho 
subjec-t-inattor roveivls a vigorous awakening of tho 
nursery trade to present-day conditions, as relieved 
by tho provision of import duties on foioign proeluro 
It IS shown that seed propagation of sec oral plants 
is slow in comparison with tho newer methods of 
\egetative propagation siiggasted by tho article 
Lupins may be raised as cuttings from tho abundant 
shoots at tho huso of old stems Anc/inaa may bo 
multiplied by root cuttings, but attention must be 
paid to polarity the piece of root must be planted 
in the same position in which it naturallj' grows 
Gaillardias and Oypaophtla ma\ be jiropagated from 
pioces of tho fine root An interesting iinpioveinent 
relates to tho propagation of hjaniith bulbs Tho 
central conical stem is scooped away until tho hasos 
of the scales are exjiosiHl Planting in ordinaly soil 
induces tho formation of innumerable small hulhds 
from the scales , these can then ho giown to 
suitable sue It is interesting to note that those 
methods of vegetative propagation are as jirolific 
as seed propagation, but hayo tho additional 
advantage that all the v'egetative produce from 
ono plant (that is, a done) is uniform m colour, 
sliape and size—a yory important fiu-tor in 
commercial work 

Rust Fungi m Scotland. The study of fungi rests, 
perhaps more than that of any other group of plants, 
upon traditions of observation and nomenclature 
established by higlily scientific amateurs Scotland 
had her share of such men Greville really mitiatixl 
the study m 1823-28 by the publication of the 
“Scottish Cryptogamic Flora” Ho was followed by 
the Rov. M' j Borkoloy, and m 1879, tlie Rov 
John Stovonson publislu'd “Mycologiii Scotica” 
Many rust fungi wore dosenbed by those authors, 
but Trail’s “Revision” of 1890 was the latest author 
itative account until 1934 The Edinburgh Botanical 
Society has recently pubhsheil a paper on “The 
Distribution of the Uroduieio m Scotland” by Dr 
Malcolm Wilson (Trans Edtn, Bot. Soc , 31, pt 3, 
346-440 ; 1934) Records are classified into eleven 
districts, each bemg a natural division bounded by 
watersheds. Trail’s records have been more than 
doubled m number in the present publication Tlie 
account is not merely a list of now records, but also 
attempts to trace the influence of several factors on 
diatnbvition Some difficult problems are disclosed 
Pwmnia vincas, for example, occurs m only one 
station, though Vtnea minor and V major, its hosts, 
are widely distributed. P. agnmonwe and P per- 
plexana have similar local distribution, and attack 
plants common m all parts. Phragmtdium rubi and 
Pueeinia aonchi occur only near the sea, though their 
hosts are found abundantly mland Several species 
occur in Scxitland, but not m England, whilst Puccinia 
Porteri and Vr^inopaxa flhetna are new British 
records. 
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Clay Minerals. In Prof Paper 186G of the United 
States Geological Survey, C 8 Robs and P. F Kerr 
eontuiue tho record of their investigation of the claj 
minerals by chemical, optical, X ray and dehydration 
methods. In 1931 they described koohnite, dickite 
and nacrito, and their present study shows that 
halloysUe is a fourth member of tho group, related to, 
but distinct from, koohnite Previously desoribod as 
ainorphoiiH, hallojsito is now known to have a crystal 
structure Tho X-ray diffraction pattern has a 
number of Imos in common with that of kaohnito, 
but in each case there are iiidepondont sots of linos 
Like kaoluiito, halloysito appears to bo always tho 
result of weathering, whereas dickito and nacrito are 
characti'ristically hydrothermal products AlUrphme 
IS a genuinely amoiphoiis mateiial that is commonly 
associateil with halloysite It has no crystal striictiiio 
and no definite chemical cotn(ioBition Tho name 
includes all materials that can be regarded as mutual 
solutions of silua, idiimma and water with only minor 
amounts of bases 


Recent Developmentf in Molecular Rays. I V 
Guillemin has discussed i is out work—since 1931 
—on molecular rays (J Franklin Inst, Jan. 1936) 
Tho scattermg of molecular beams by gases has been 
calciilatiHl on quantum theory and also measured 
experimentally, witli satisfactory agreement The 
diffraction of molecular boams on crystal surfaces 
has boon observ ed—this phenomenon is often obscured 
by adsorption and rc-ovaporation alter a hiiite time 
Magnetic and olectiic dipole moments have been 
ineMiirod lor a iiiiiiibor ol atoms and mok'cules, 
incliidmg tho hydrogen atom measured by Habi 
under conditions such that the proton moment may 
1)0 determined Experiments have been devised to 
examine the ro-oriontation ol atoms oriented by 
magnetic field when jiassod through a second field 
at an angle to the first A number of other applica¬ 
tions of tho method are dosenbod, and a number of 
references are given. 

Crystal Oscillators for Radio Transmitters Atameet- 
mg of the Wireless Section of tho Institution of 
Electrical Engineers on March 6, a paper was rood 
by Messrs. C F Booth and K J C Dixon on the 
application of the piezo-electric crystal oscillator to 
radio transmitter problems This paper comprised 
an account of the work earned out by the Radio 
Section of the Post Glhco Ijotween 1925 and 1034 m 
the development of the use of quartz crystal oscil¬ 
lators m a number of different applications, of which 
the most important was the control of the carrier 
frequency of short-wave transmitters employed for 
overseas radio services A description was given of 
the results of a comprehensive investigation of the 
chief characteristics of different types of quartz 
crystals, and the manner m which they must be 
used in order to secure the highest constancy of 
frequency Particular attention has been paid to 
the effect of temperature on the frequency of the 
crystal oscillator, and special constant-temperature 
ovens have been designed for the oscillators used for 
the control of transmitters operating commercial 
radio-telephone services The concluding section of 
the paper gave the results of a study of the per¬ 
formance of frequency-controlled transmitters in 
actual service. The graphical records show that it is 
possible to keep the frequency of a transmitter under 
strict control for periods up to two years, during 
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which It IS only on rare occasions that the variations 
exceed the limits of tnlorance sot by' mtemational 
agreement 

Chemistry of Fats. Prof T P Hilditch (Chemistry 
and Industry, 54, 139, 163, 184, 193.’)), m his Jubilee 
Memorial Lecture to tho Society of Chemical In 
dustry, directed attention to recent investigations 
of the chemical composition of fata It hail been 
assumed that the normal constituents of fats and 
oils wore tristoarin, tnpalmitm and tnoleui, other 
substances bemg regarded os abnormal It is now 
known that some of the supposed fatty acids are 
mixtures of two other acids ui oquimolocular pro¬ 
portions, margunc acid, for example, consistmg of 
palinitio and stearic acids Again, tho asaiimiition 
that simple triglycerides (contaming three identical 
latty ai-id radicals) are jircdoininant is mcorroct 
in tho natural fats the triglycerides are usually mixed 
Tho major component acids of a fat often exceed 
tlireo and may bo as many as ten or twelve in number, 
and their relative jiroportions vary widely m different 
oases In the case of fruit-coat fats, tho major com 
poneat acids are practically only palmitic, oleio and 
linoleic acids, but in many other seed fats, other 
quite Hpecilic acids are found Cruciferous seed-fats, 
for examjile, contam large ijuantitios of tho iiii 
saturated enicic acid, Umbolhfi'r.e contam petro- 
selmic acid (an isomer of oleic acid), etc What Prol 
Hilditch calls an ‘oven distribution’ rule appears to 
operate m regulating the composition of the glycerides 
A numlwr of general questions, such os the conversion 
of carbohydrates into fat in livuig organisms, and 
the cataly'tio hydrogenation of fats, were also con 
sidered. 


Effect of Ozone on Rubber Insulated Cables. It has 
been well known for many years that ozone attacks 
rubber, producing tracks and so deetroymg its 
insulatmg properties The father of the present Lord 
Rayleigh used to show an experiment at the Royal 
Institution illustrating this effect A sheet of stretched 
rubber was put several feet away from the spark 
gap of an induction coil which was then starteil 
working After a few seconds, a hole appeared m 
the stretched rubber which rapidly mcreased m size 
It will be soon that it is necessary when working with 
the coronal and brush discharges which appear at 
high voltages to shield rubber cables In the 
Electrician of February 22, tho method of testing 
cables used by tho Gentian Aircraft Reioaroh Establish¬ 
ment to see tho effects of the action of ozone is 
ilescribod It appears that the ignition cables of 
aeroplane engmos have to be renewed every 400 
hours duo to deterioration produced by ozone. In 
1932 a German cable raanufeicturer succooded in 
produomg a rubber compiound which was practically 
iinaffeot^ by ozone under normal workmg conditions 
A cable insulated with this now compound was 
subjected to tho action of ozone for 1,000 hours 
and then passed satisfactory tests A cable msulatod 
with ordinary rubber broke down after one hour’s 
similar treatment. Typical examples of test pieces 
after breakdown are shown. It is stated that with 
ordinary ignition cable, corona discharge begins when 
the crest value of the voltage is 7,000. Under normal 
conditions tho crest value is double this, and to 
prevent its formation it would be necessary to 
increase its diameter from 0-28 m. to 0-44 m , 
which would require 2*5 times os much material. 
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Mechanism of Salt Absorption by Plant Cells 

By F C Steward, Birkbook College, University of London 


F ew problems in plant physiology have more 
general implications than that of the mechanism 
of salt absorption The outstanding feature which 
requires explanation is the means whereby certain 
salts, which occur in extreme dilution in the meilium 
bathmg the cells, attain considerable concentrations 
m the vacuole, where they are maintained, apparently, 
in true solution The obvious analogy between this 
process and the mechanism of secretion in the 
annual body is alone adequate justification for ogam 
directing attention to this question. 

In recent years there have been many physico¬ 
chemical speculations which suggest devices whereby 
living plant cells might evade those simple equilibrium 
conditions which they rapidly approach alter death 
or injury. The tendency has been to stress mainly 
the properties (real or hyjiothetical) of the functional 
membranes, and to jiay but scant attention to the 
metabolic activities of the living system One of 
the most prominent of such thcorios is still that 
of Osterhout'.' The princqjal features of this 
view and those relevant to this discussion are as 
follows 

(1) The functional protoplasmic membranes are 
fluid, lifioidal and non-dissociating 

(2) Salts enter principally, if not exclusively, as 
undissoGiated molecules L'ations penetrate only in 
association with hydroxyl in the form of undisaociateil 
free base 

(3) The graihent of ‘thermodynamic potential’ of 
free base ([K] x [OH] , [Na] X [OH]) determines the 
rate and direction of movement of K and Na ro 
speotively 

The theory is largely basod upon exporunents with 
the marine coenooytio green alga, VaConia macro- 
phyaa, which, like the closely related form Valonia 
ventneoaa, occurs in warm seas under highly specialised 
conditions of light, temperature and aeration 

V. tnacrophyaa occurs at Bermuda and has been 
investigated mamly in winter, whereas both species 
are found at Tortugas, either in the specialised 
environment provideii by the moat of Fort Jefferson 
(mainly V macrophysa) or on the open reef (V 
ventneoaa). The Tortugas material has been exommed 
in the summer months and the criticism has been 
raised by the workers at Bermuda that it is not 
‘healthy’ at this season. This is not borne out by 
my own experience, especially in the case of V 
ventneoaa, which is on morphological grounds the 
most useful species 

In recent years the theoretical views have also 
been developed by experiments on ‘models’’-* 
puiportmg to represent the livmg cell, on the implicit 
assumption tha^ the fundamental postulates are 
correct In the light of recent work, one may query 
this from two points of view, namely : 

(1) That the theory is not an adequate explanation 
even for the special case of Valonta 

(2) That it exploits unduly the pieculiar features of 
Valonta and its environment In a manner which could 
not possibly apply to plant cells m general 

Until recently’, the direct evidence for the theory 
^ rested largely upon experiments in which the 
internal reaction of Valonia was modified by the 
penetration of ammonium hydroxide from ammomum 
chloride - sea-water*. Granted that the theory 


accounts qualitatively for the dneAlwn ot the sub 
sequent moveinent ot potassium and sodium ions 
(K out, Na m) it is evident that it cannot account 
for rates Contrary to expectations, soilium eiitors 
in pn-seiKo of ammonium i blonde much fivster than 
in normal sea watoi Furthermore, m this experi¬ 
ment, one of the most significant of those which tost 
the theory on hviiuj cells, rather than models, tho 
observed change in saji composition is iii the diioction 
of attainment of equality ot concentration between 
sap and external solution (Jonsei(ueiitly. potassium 
and sodium ions eoi h moved with, rather than against, 
tho prevalent griKlients, not only of potassium 
hy'droxide and sodium hydroxide but also of the 
respective ions The enu lal test of tho thi-ory is its 
ability to explain and foretell inoveinonts in tho 
reverse direction Uosjute attempts to i-vode this 
objection (see ref 0, p 310), it seems that the more 
jirobable explanation is that the ammonium hydroxide 
prmlucod changes for which injury is the only, but 
unsatisfactory, designation That ammonium chloride 
in tho concentrations employed has such iireversible 
effects upon both species of Valonia (V nvitrophyaa 
anil ventneoaa) as they occur at Tortugas is now 
quite evident’. • Unless differences between the 
Tortugas anil Bermuda types of V tnacrophyaa with¬ 
out morphological or taxonomii hiysis are jiostiilated, 
it IS difficult to believe that such did not apply m 
tho earlier experiments of Osterhout* This is in 
fact indicated, suico some lells weic aitiiallv so far 
from normal that they died, and consuleralile cor¬ 
rections were necessary m the volume data of the 
ammonium chloride scries (sec ref 0, jqi 3()8, 300) 
In the light of this the ovicloni e that tho remainder 
wore eomplotoiy uninjured is not convmting 

Recent exponmonts” with potaUi tissue which 
imitated the essential feiitures of the above Valonia 
exporunents have shown that the effect of ammonium 
penetration from aimnomum salts is to reduce the 
capacity for the iwieiiinulation of all tons, namely 
(K, Na, Cl, Br, phosphate), and this is reftectod in 
decreased water absorption This occurred altliougli 
considerable internal concentrations of ammonium 
proiluccil only a small change of internal pH in the 
more strongly bufforwl i ell sap of potato The 
penetration of ammonium seems to dejiress the 
accumulation mwhanism Any other siijienmiiosed 
effects were readily interjireteil as simple exchangt-s 
involvmg cations 

ExjK-rimonts involving ammoniuin chloride solu¬ 
tions are therefore but a dubious proof of the theoiv 
of Osterhout, although from the pniminoneo given 
to them'.* they are apparently regarded ivs its best 
confirmation 

The theory in question also demands that changes 
in external reaction, as well os internal, should affect 
the distribution of potassium and soclium ions be¬ 
tween soj) and sea water Considerable proiriinonce 
has been given to the fact that an external pH of 
6 *6, which causes irroversible injiiiy and death, 
also indnoes loss of potassium ions For reasons 
already stated, this has little or no value as a con¬ 
firmation of the mechanism of accumulation Jacques 
and Osterhout’ also claim that a recent examination 
of tho effects of external reaction substantiates 
the theory It is again apparent tliat very small 
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concentration changoB Iiave been transfonned by using 
\oluino data to what appear to bo considerable 
differences of total amount In otlier words, there is 
no evidence that the internal concenlratton of potas¬ 
sium ions IS a function of external pH, but rather 
to tliG contrary If the external pH really does 
determine the growtli of the colls and hence the total 
salt content, this is not necessarily a proof of the 
suggested mechanism of entry and accumulation of 
potassium ions, but merely another indication of the 
connexion between the processes of growth and 
metabolism and that of salt absorjition. Unfortu¬ 
nately, the most significant data refer to experi¬ 
ments in the light, where there is considerable 
uncertamty as to the exact pH which prevailed and 
the nature and extent of its drift' The apparently 
largo magnitude of the suggested difference in 
absorjition of ixitassinm ions (see ref 6, Fig 1), 
which IS attributed to the small difference m pH 
between two cultures (one of pH 8 8 and the other 
which “started at 8-2 and rose somewhat but appar 
ently not as high as the other”), strongly suggests 
to me that some other variable and not the concentra¬ 
tion of hydroxyl ions was really the determining 
factor in this case This is the more probable when 
one recalls that, though this organism m its normal 
habitat may withstand considerable fluctuations 
(diunial and otherwise) of certain factors (oxygen 
concentration, external pH, etc ), yet in its growth 
and distribution it is clearly limited by subtle differ¬ 
ences not easy to specify completely This lias been 
impressed upon mo by observations in the moat of 
Fort Jefferson at Tortugas Attempts to demonstrate 
the effect of external pH upon tlie absorption of 
potassium ions by Valonxa macrophyaa m the dark 
woi 0 inconclusive One of the reasons siiggestoil may 
be incorrect since, contrary to the statement that it 
lacks carbohydrate, Valonta may be abundantly 
supplied with small starch grains" 

Fortunately, quite apart from its ability to grow 
conspicuously, Valonta ventneosa (not available at 
Bermuda) will absorb potassium from sea water 
enriched with potassium chloride either in the dark 
or the light External pH’s rangmg from ft 0 to 6-6 
may bo prcKlucod and maintained by control of the 
carbon clioxido tension. Under these conditions, it 
18 now apparent'-*' that an approximately threefold 
increase of external concentration of potassium ions 
can produce a defuutely significant gam by the colls 
both of ooncontration and total amount, and this is 
but slightly affected by an external pH range from 
0 <1 to a reaction only slightly more alkalme than 
6 5 Moreover, a slight but significant maximum 
occurred not at pH ft*0 (os the theory referred to 
would demand) but at approximately pH 7'0. The 
theory of ‘thermoiiynamic potentials of free base’ 
demands that the tendency for potassium entry, 
measured by the value of the product [K] X [OH] 
for external surroundings should be determmod 
equally by the concentration of the potassium and 
hydroxyl ions It appears, therefore, that entry of 
potassium is more closely related to the potassium 
ion concentration than the hypothetical [KOH]. 
Similarly, when sea water is enriched with sodium 
chloride, some gain of potassium may be observed, 
which also suggests a closer relation between 
potassium al^rption and [Cl] than [OH], since the 
[KOH] remained undisturbed** 

It is submitted that these facts are m accord with 
other views which show that the rdle of pH is not 
the dominant one which the theory suggests. 


Hoagland**, using both Nuella and the roots of 
barley, has shown repeatedly that they can accumu¬ 
late both ions (for example, potassium and bromide) 
from solutions more acid than the vacuole Similarly, 
1 have stressed that the existing pH gradients could 
not explain the behaviour of storage tissues, which 
accumulate Halts from solutions almost identical m 
reaction with their cell saji Such facts controvert 
the theory of Osterhout In vmw of its dubious 
utility in the interpretation of the spoc-ial case of 
Valonta and the abundant evidence to the contrary, 
especially whore more active systems are eoncomed, 
there seein-s to be little justification for continued 
emphasis ujion the idea that rations (particularly 
potassium and sodium) penetrate colls in general only 
in the form of imdissociatod free bn,se 

The exporimnnts at Tortugas, already referred to, 
suggest that the obscurity which surrounds the 
manner ot growth of Valonta and the extremely low 
level of its metabolic activity more than outweigh 
its apparent morphological ^vantages That the 
latter are more apparent than real is suggested by 
even a casual experience with these organisms It 
IS an mteresting anomaly, both morphologically and 
physiologically, rather than a typical case from which 
generalisations may bo drawn safely To my mmd, 
Valonta finds its parallel with colls like rod blood 
cells or those storage tissues which have permanently 
oeasixl active growth and synthesis, rather than the 
more vigorously metabolising plant cells like those 
of rapidly growing roots or certain storage tissues’ 
which display greater capacity for salt absorption 
In the tatter cases, it is still difficult to avoid the 
view that cells do osmotic work in the simultaneous 
absorjition of both anions wid cations by virtue of 
thoir metabolism and capacity to grow Nor does 
the rAte of growth merely mvolvo cellulose synthesis 
and wall extension, but rather is the ability for salt 
accumulation mherently a property of cells still 
capable of constniotive protein metabolism and a 
turnover of carbohydrate far m excess of that 
mvolved m mere cellulose synthesis. Thm discs of 
potato tissue in dilute aerated solutions of potassium 
salts may metabolise carbohydrate etjuivalent to 
4 27 kgm cal jier 45 gm. fresh weight in three days. 
Thm IS (Mjiiivalent approximately to one sixth of their 
ongmal total heat value, and most of this decrease 
m total energy may be duo to heat production. 
Whether a fraction not yet accounted for is more 
specifioally associated with accumulation of salts is 
a problem at present under investigation. 

Whatever the role of carbohydrate metabolism may 
prove to bo, it is difficult to follow Osterhout so 
far as to believe that, if the necessary metabolic 
activity were available, the still extensible walls of 
Valonta could not be distended without cellulose 
synthesis, so that further inorement of salt concenira- 
tton (without oorrespondmg water absorption) could 
be accommodated by an increase of wall pressure 
Despite even the evidence of slow cell extension'm 
the recent Bermuda experiments, it seems that the 
large cells of Valonta as commonly used retam the 
essential projjerties only m relatively slight degree 
Consequently, the rdle of respiration and metabolism 
as a potential source of energy has been minimised 
and the chief stress laid upon ite possible effect as a 
determinant of mtomal reactions. The theoretical 
manipulations of ionic products (for example, 
[K] X [OH] ; [Na] x [OH]) are based essentially 
on equilibnpm criteria and create the illusion 
that rapid metabolism and energy exchanges are 
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unneoeBsary for salt accumulation per «e. It is m those 
operations that undue weight seems to have been 
given to certain special features, not applicable to 
cells m general, of what is after all an obscure 
organism 

Lastly, there seems grave danger that the ad¬ 
mittedly ingenious and extensive work devoted to 
models' may divert attention from the fundamental 
facts that, not only are they far removed from 
physiological reality, but also that the very prmciples 
upon which they are based are such that judgment 
must be reserved oonooming their applicability to 
the general problem of salt absorption tn vivo 
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Conference on Industrial Physics 


T he first ConforotK c on Industrial Physics to bo 
held m (Ircnt Britain took place m Manchester 
under the auspices of the Institute of Pliysus on 
March 28-30 The subject chosen for the C'onforeiico 
was •'Vacimin Dovii oh in Research and Industry”, 
and its chief object was to direct attonlion to the 
important part which physics and physicists can and 
do play in modem mduatrial life Nearly six hundred 
pooplr- registered as membora of the t'onfeiisnce, of 
which about a hundred wore membi'rs ol the In 
stituto The majority of the others were engagcil m 
Government and industrial research laboratories and 
works, some commg from a considerable distance to 
attend the meetmgs The outstanding success of 
this new venture of the Institute of Physics has 
demonstratcxl beyond all possible doubt that there 
exists a very large number of men who are engaged 
in‘'applymg physics to the solution of milustnal 
problems, m addition to many who arc employing 
its methods for mduatrial work of a more routmo 
character One of the objects of the Institute is to 
provide facilities for the mterchango of ideas among 
those engaged on industrial physics problems by 
means of rneetmgs and special journals Many 
propositions towards the achiovoinont of those 
objects will doubtless come to earlier fruition as a 
durect result of this Conference 

The sessions wore held m the University of Maii- 
ohester. The Conforonoe was formally opened by 
Sir Wilham Clare Lees and the Vice-Chancellor, and 
was presided over by Prof W Tj. Bragg The lectures 
Were all informal m character, and consequently they 
are not bemg published , each lecture was followed 
by a iisoful discussion The titles and lecturers wore 
as follows “Modem Electrical llluminatmg De¬ 
vices” by Mr J. W, Ryde, of the General Electric 
Co Ltd , "Applications of Photocells” by Mr. 
T M. C Lance, of Messrs. Baird Television Ltd , and 
R C Walker, of the General Electric Co Ltd , 
“The Cathode Ray Oscillograph m Research and 
Industry” by Mr L. H Buford, of Messrs A C 
Cossor Ltd ; “Recent Applications of Moroury 
Vapour Rectifiers and Thyratrons” by Mr L J 
Davies and Mr. A L. Whiteley, of the British 
Thomson-Houston Co Ltd , “High Tension Vacuum 
Tube Dovioes in Research and Industry” by Dr 
J. D. Cockcroft, of the Cavendish Laboratory, 
Cambridge i “X-rays in Industry” by Dr. Q Shearer, 
of the National Physical Laboratory It was m- 
tereeting to record that, almost without exception. 


those who look a loading pait m tlio \ iiiious activitiow 
of the (’onfcrence, mclu<Iuig Hid Iwturors, wero quite 
young men The Organismg Corniiiil tee also us eived 
consulerablecommi'iidation for its i are iii the soltx tion 
of the lecturers, who were m eiK'li instaiu e assoc luttsl 
with industrial jiractico , the Committee jiielerrcd 
to extend the invitations to lex tore to sui h men 
rather than to distinguished pioneers ol the devices 
who, it was felt, would ho iiioie familiar with thorn 
in the laboratory stage, ns distim t from their mlapta- 
tion for mdustrial purposes 

On March 29 the members of tho Conlerenco spent 
the aftornoon at tho rosoardi Inljoratoiies nnil works 
of Messrs Metropolitan-Vickors Eloi trical Co Ltd, 
and the next day visits woio paid to tho .Shirley 
Institute of the British Cotton Industry Research 
Association, ami to the Post Ofiice Telephones 

An exhibition of apparatus, mstiuinents and books 
cognnto to tho subjtx t of tho Conforiaiee was held m 
the laboratories of tho IFnivcrsity, m which twenty 
firms and research organisations took jiart, and m 
addition some of tho important work wlin ti is bomg 
carried! on m tho physiral laboratories of the Uni¬ 
versity was domonatrates] A spisinl section intondeil 
to exomphfy tho multifarious uses and utilitarian 
value of vacuum devices was a featuio ol tho exhibi¬ 
tion, and arousisi great interest Tho sjitxnlic function 
of tho whole exhibition was to denioiistrato that 
apparatus such as the cathode ray tube and the 
photocoll, for example, arc now utiliseil in devices 
which are practically fool-jiroof and lan he uscxl 
as tools m all mamier of manufacturing jiro 
Cesses Uidike other oxluhitions, it was not so much 
concerned with demonstrating the undcrl.v mg jiliysical 
prmciples of instruments or details of their mo- 
chaiiism, but rather with the fmd that tho devices 
shown woro not more scientific biys that had bis>n 
brought from tho laboratory and disguisisi, but that 
these dovioes were real and nwossary industriul tools, 
which the more entorjirismg manufacturers are 
already employing A limited number of copies 
of tho catalogue of the exhibition is still available 
from tho Institute of Physics, London, .S W 7 (Is 3ci 
post free) 

On Saturday morning some 05 paitics from local 
schools visited tho exhibition, ond m tho afternoon 
and evening it was thrown open to the public It is 
estimated that 3,600 people visited tho exhibition 
dunng tho three days 

^ Prof W L Bragg brocwloast a talk about the 
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('onference and exhibition on the evening of March 
29 and it also receivexl considerable attention from 
the Press On Friday evening, March 29, Mr R A 
Watson Watt delivered a public lecture, which was 
attended by about 350 people, on “Cathode Ray 
Tubes in Industry” The lecture was given in the 
(ireat Hall of the College of Tedinology It is 
hoped, in these ways, to bring to the notice of all, the 
great possibilities of existmg mvcntions and scientific 
knowledge of a physical c harm (ei, and the important 
part which these play in overj'day life 

The social events mcliuled a Conference ihnner in 
the College of Technology, at whiih Sir Henry O 
Lyons, the president of the Institute, presided, and 
the guests mcludisl the Lord Mayor and the Lady 
Mayoress of Manchester, and a niirnbci of other 
distmguisheil persons 

The great succoSs of this Conference rondel’s it 
likely that sitnilar conferemes will be held from 
tune to time in the future Apart from the value of 
the information gained from the various lectures and 
discussions, as well as from the exhibition and the 
visits, the contacts made between physicists and 
those concerned with the t<>chnical developments of 
industry cannot but jirove a fruitful source of lasting 
mutual benefit Herbert R Lanu 


University Education 

T HK inaugural address of the president of the 
Royal Statistioal Society, Prof M Greenwood, 
delivered on November 20, 1934, contained many 
pomts of mtorost concerning the past history and 
probable future of the imiversities of Great Britam 
{J Roy StuHatiral Soc , 98, 1-37, 1936) 

By consideration of birth-rates, there should be a 
declme m numbers at the universities m 1936-36, a 
recoveiy m 1938-9, and then, unless there is a change 
of policy, a steady decline The present entrance 
requirements are not unduly severe , in fact, if we 
adopt the view of some university teachers, that 
failure to obtain first or scK-ond class honours shows 
unsuitability for university trainmg, more than fifty 
per cent of the unassisUsl students should have been 
excluded, and also 10 26 per cent of those assisted 
by scholarships and similar benefactions Dr A 
Floxner, who considers that a university suitable for 
the present and future of (he world should be con¬ 
cerned with the conservation and interpretation of 
knowledge and ideas, the search for tnitli, ami the 
teaming of students, concedes that Oxford and 
Gambridge hav o touched the fringe of these ideals, 
but he finds it impossible to give even this faint 
praise to any other English uiuvefsity, least of all to 
London Mr H. G Wells doubts whether the uni¬ 
versities and the conceptions of education they 
embody are destined to any very prolonged pre¬ 
dominance over the intellectual processes of mankind, 
and considers the ordinary arts course in our older 
universities to be “merely a wasteful prolongation of 
puenhty”. Even Dr H Rashdall, who cannot be 
accused of prejudice agamst the ancient universities, 
observes that “Universities have often hail the effect 
of prolonging and stereotyping ideas and modes of 
thought for a century or more after the rest of the 
world has given them up” 

However, Prof Greenwood considers that Dr 
Floxner's ideals are too narrow, and are capable of 
realisation only in small and cloistered communities 


like Oxford and Cambridge For large cities such as 
London, ho considers that the loss of mtimaoy may 
bo compensateil by a gam m contmuity, and that 
requirements should be made less rigid, so as to have 
no chasms between matriculated and non-matricu¬ 
lated students, or between graduates anil non¬ 
graduates In the post, one supported education 
largely on the ground that an oducatetl nation would 
b<* better fitted to secure advantages in the inter¬ 
national struggle for markets But there has been a 
fundamental change m economic conditions Now 
that productive man power is m excess of demand, 
anil millions of miui-liours aro running to waste, 
higher eihication should be considered, not for the 
material or social otlvantage it confers, but as a path 
to happiness 

In the discussion that followed the mldross, Mr 
Udny Yule deprecatotl some of the sterner judgments 
on the University of London, and suggested that it 
differs from the older universities m degree rather 
than m kmd The research worker is the evolutionary 
successor of the hunter and is not a being ajiart, 
stripped of emotion, an intolloctual machine On 
this view we can understand his psychology, his 
blunders, his emotions In fact, it is impossible to 
draw a sharii line between tlie mvestigations of a 
detective and those of the best type of fellow of the 
Royal Society Even a poor piece of mvestigation 
may have taught much to the investigator hunself, 
anil have given him many happy hours 


University and Educational Intelligence 

London -Dr John Gray, smeo 1934 director of 
pathology and Lyle research scholar at Qiieon Mary’s 
Hosjutal for the East End, has boon appointed reailer 
m morbid anatomy at the British Postgraduate 
Medical School, as from April 1 

On his retirement from the professorship of surgery 
at St Bartholomew’s Hospital Medical College at the 
end of the present session, the title of emeritus pro¬ 
fessor in surgery in the University will be oonferroil 
on Prof G E (lask 

The Senate has approved a proposal to hold the 
School Examinations (General School and Higher 
School) overseas in and after 1936 

St Andrews -The Sonatus Acodomicus has ro 
solved to confer honorary degrees on the following, 
among others , LL D , the Right Hon. Lord Alness, 
Andrew Bennett, secretary of the University smeo 
1903, and secretary of the Scottish Universities 
Entrance Board, Prof C H Browning, Gardiner 
professor of bacteriology ui the University of Glasgow , 
Prof A H Gibson, Beyer professor of engmeermg 
and director of tlie Whitworth Laboratories m the 
Victoria University of Manchester , Stf John Boyd 
Orr, director of the Rowett Instituts', Aberdeen 


The Fifth Qumquennial Congress of Universities 
of tho Empire, organised by the Universities Bureau 
of the British Empire, will be hold at Cambridge 
on July 13-17, 1936 

University education in tho Uniteii States is 
breaking free from the traditional system of semester- 
hour credits with compulsory class attendance and 
teaching by, textbooks More than a hundred 
umversitios and colleges have, says Dr. MoNeely of 
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the Federal Office of Education in a pa|X'r coiitri 
buted to School and Society, adopted ui varying 
degrees devices for substituting voluntary learning 
on the part of the student for external compulsion 
Among the leaders are the University of I'hicago, 
Harv^ard, Cornell and Uuffalo Universities anti 
Swartlimoro and Ooucher Colleges 

Of Oerman professors expatnatoil uaiiig to Xazi 
intolerance, thirty four have, it ajjpears, migiated to 
the United States, and sixteen of them have boon 
assigned to various universities by an “Krnergenoj 
Committee in Aid of Displaced Oerman Sdiolars” 
The remainder have coiiibined in New York to form 
under the leadership of Dr Alvm Johnson, diiector 
of the Now Hi-hool for Social Rosoari-h, an assoiiation 
known as “The University in Exile” An artn le in 
School ami Society of February 23 aimoimces the 
apjKiintmont of a {Mirmanent boaid of trustees for 
the association The association aims at perpetiiatmg 
“the free German culture, whu h it hod become 
traditional that post graduate students from America 
and all over the world should seek, as a complement 
to the facilities of their own lands" the words are 
((uoted from a statement b> the chairman of (he 
board, Mr I A Hirschmanri 

Thf Royal Institute of Science, Bombay, which 
began teaching work m 1920, has recently issued a 
report (Bombay Ooyorrnnent Central Press, pp 74, 
gratis) covering the period 192(J 34 The declared 
policy of the Institute has been (1) to interest the 
public by popular lectures and domonstratioiis, (2) 
to qualify undergraduates for scientific mvostigation, 
(3) to provide the moons for tarrymg out original 
work, to guide beginners in research and to co¬ 
operate, on occasion, with other scientific institutions 
and assist mdustry by mvestigatmg mdustnal 
problems The staff comprises, in addition to the 
principal. Dr T S. Wheeler, sometime senior research 
chemist with Imperial Chemical Industries, Ltd , 
eighteen professors, lecturers and demonstrotors m 
chemistry, physics, botany, zoology and mathematics 
The students, excludmg coursas in physics for fii'st- 
year arts stuilents, number about 300 and the annual 
cost of their education is Rupees 608 per student. 
There has been m the past ton years a steady mcreaso 
from 26 (bemg IS per cent of all full-time students) 
to 91 (31 per cent) m the number of post-graduate 
students Progress m developing the Institute's 
research activities is further indicate m a list of 128 
papers published and abstracts of 101 researches m 
progress. Both staff and students are, the report 
says, keen on their work, and the library and labora¬ 
tories are open tmtil late in the evenmg, even diirmg 
vacations A frontispiece to the report gives a view 
of the impressive facade, 400 yoids long, of the 
Institute buildmg, a wing of which was handed over 
m November 1933 to the University of Bombay to 
house the now Uhiversity Department of Chemical 
Technology 


Science News a Century Ago 

Monument to Telford 

In The Times for Tuesday, April 7, 1836, it was 
stated that “At a general meeting of the Dundee 
Harbour Trustees on Wednesday last, it was moved 
Mr. David Baxter that the harbour trustees do 
subscribe 10 guineas to the general subsonption in 


London foi a monimieiif to the moinoiy of Thomas 
Telford. Esq , ICngincer to bo erected in West 
romster Abbey, in < onsKfoiiiUoii of the valuable 
serviies rendered by that distinguished engineer to 
the harbour of Dundee, lii-sl, in giving the very 
excellent plan for the constiii< lion of the lirst vet 
doik now called King Willmm'H detk , 2nd, in the 
valuable prolossionul and prai tical lulviie wbu b he 
gave foi canying the work into iffeit , .Ird, in pro 
eiiriag from Goveiiiment. by the Exi beqner Loan 
UoinmissionerH, at a time wbeii the i>ri'i tion of the 
harboui was consideied to be a work ot speculation, 
a loan of tho sum of trfU.OtlO (nearlv all this has 
since been lepaid) , and liistlv for giving Ins able 
assistaiue in lairying the porpctunl bill of 1830 
through Parliament, which boa idaced the harbour 
establishment m a situation that has iiioile it at oni e 
the c heajKwt anil one of the most irnprov'ed harbours 
in tins kingdom” 

Lardner on Halley’s Comet 

On April 10, 183.'), Lardner gave the first of two 
lectures on Hallev^’s comet at the Koval Institution 
In the course of Ins lottuio, he said that in 1767 
Lalande proposed to t'lairaut the calculation of 
Halley’s <omet, which was exjiei t(sl to letuili shortly 
Thev were assisted hv a French lady, the wife of a 
chionomotor maker The calculation was enormous, 
because the orbit must be dividoil into degrees, and 
each ilegroo ro<{Uirod as great a i alciilatioii as the 
whole orbit Thev tell us, he sairl, tliat they wore 
employed from morning to night, not ovcejiting moiil 
hours, mcessantly for six months in this computation 
Clairaut was so n(*rvous that he hurried his calcula- 
tiona before tho Institute “Although Clairaut was 
not quite rorrect to the day, the only wonder was, 
that ho should have isien so accurate, for as he said, 
when a body traverses a space of 1.600,000,00(1 miles 
beyond our sphere of observation, how do wo know 
hut that somi' other planet ina\ act upon it, and 
mfluenco its course In 26 years the planet Herschol 
was discovered, which it was proved, did luitually 
operate m producing tho effect which Claimiit had 
sunnisoil” 

Railways in France 

According to the Mechantes' Magazine for April 11, 
1836, tho h’reneh Minister, M Thiers, hail just 
pro.sontod to tho Chamber of Deputies “a jirojoct of 
law rolatmg to railroads He annoumed that tho 
(Jovemment engineers hod fixed upon three jiriricipal 
Imes for railroads—one from Parcs to HavTo. via 
)St Denis, Pontoiso, and Gisors, with branch linos to 
Rouen and Dieppe , a second from Parcs to Lyons 
anil Marseilles , and a third from Pans to Lille, 
Bourdeaux and Straslmurg Surveys hav o it appears 
been made, and plans drawn out for those three 
several lines, but one only, that from Pans to 
Havre, is recommended to be at first undertaken 
It iB proposed to throw open tho work to public 
competition, and to entrust it to any company who 
will offer the best conditions, and sufficient Booiintios” 
A fortnight later the Mechanics' Magazine said thot 
there wore in operation m France railroads from 
St Etienne to the Loire (thirteen miles), >St Etieiuie 
to Lyons (thirty-seven miles) and Andrezieux to 
Roane (forty two miles), while two other Imos under 
constniction ran from Alais to Boaucairo (forty- 
three miles) and from Epmoy to the Canal of Bur¬ 
gundy (seventeen miles) 
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Soaeties and Acadenucs 

Edinmuboh 

Royal Society, March 4 A. M Cockbi’hn • The 
geology of St. Kilda. The islands of the St. Kilda 
group appear to represent the ponplieral relics of a 
larger complex of mtrusive igneous rooks perhaps 
some seven miles in diameter The intrusions are 
sheet-like and, m order of ago, consist of gabbros 
(mcludmg olivine eucnto), coarse- and fme grained 
doloritos, basalts and three granojibyros. On St 
Kilda those masses, the out rite excepted, are m- 
olmed outwards from the supposed centre of intrusion, 
suggestmg rmg dyke structure A very abundant 
senes of variously dated, thin, gently inolmod sheets 
are suggestive of cone mtrusion. Arcuate structure, 
however, lias not boon observed in the held owing 
to the fragmentary nature of the exfioaures J L. 
Bhaduri The anatomy of the adliosive apparatus 
m the tadpoles of Harui ajghana, Oimther, with 
special reference to the adaptive modifications A 
histological description of the cement organs is giv'en 
and attention is thrected to the ‘brush-border’ frmging 
the gland colls The muscles of the disc are do-scribcd 
and thoir homologies discussod The diaphragm is 
shown to lie modihetl, not only has it a thickcneil 
tendinous ridge m its central part, but in luldition it 
possesses two distmct apertures for the passage of 
the diaphragniatobranchiahs inedialis immcles An 
account of the histology of the skin of the disc is 
given The comification, and later tuberculation, of 
the posterior region of the tliso is shown to bo corre¬ 
lated with the habits and habitats of the tadpoles 
The rim of the suckmg disc encloses a lymph space 
which 18 considered to bo another adaptive modifica¬ 
tion for counteracting the iiressure of the rushing 
current A C Aitkkn • Least squares and linear 
oonibination of observations Tho paper doals with 
the equivalence, in practical outcome, of two different 
approaches to least squares, one baaed on the assump¬ 
tion that errors are normally distributed in such a 
way as to givo the observations the greatest prob¬ 
ability, the other on the postulate that the values 
to bo adopted should be weighted moans of the 
observations, with smallest standard error Dr W. F. 
Sheppard had proved this equivalence for repre¬ 
sentation by polynomial curves The present paper 
confirms it for general fimctional representation, as 
well as for the case of correlated errors 

Paris 

Academy of Sciences, February 18 (C R , 200, 607- 
700) L Lbcornu The return m space. Juucs 
Draoh . Logical integration and the transformation 
of the equations of dynamics with two variables 
Conservative forces Cubic integrals H Dbsi-andrbs. 
A simple and general relation of the molecular 
spootrum with electrons and rmgs of electrons of 
constituent atoms J Haag The mathematical 
theory of mechanical and electrical filters. Louis 
Boy : The deformation of an elastic Ime round one 
of its jpomts. Jban Baptist* Skndkbbns ; The 
catalytic decomposition of monochlor fatty deriva¬ 
tives. Study of the decomposition of normal butyl 
ohlonde, normal propyl chloride and isopropyl chloride 
with various catalysts. All the caUlysts, with the 
exception of active carbon, cause splitting up mto 
hydrochlono acid and the corresponding olefine 
Smidov and VERfixuKO : Some geometric properties 


of ensembles. W Brecka Multiply monotone 
polynomials which diverge tho least from zero, tho 
two first coefficients bemg given Souuv An inter¬ 
pretation of Picard’s theorem on mtegral equations 
J Rey Pastor . Series of mtograls of successive 
orders of a function. Jean Delsabte . A general prin¬ 
ciple of development of functions of a real variable m 
series of mtegral functions Nicot-as Cioranesco . 
The development of an analytical function of an 
analytical function and on some consequences 
Jui.ius Wolff Tho representation of a demi-plane 
on a deini-plane with an mhmty of circular incisions 
Ehouabd Lain^ Kinetic moment and dynamic 
moment Geoboks Bouligand Some processes of 
partial determinism Miroslav NiSnadovitc’k The 
corrections to be applied to tho aerodynamic charac¬ 
teristics of a biplane cell under experunent in an air 
blast with guided or frtie circular vem Emile 
MhiiLiN Two inoc|Uulities and tho flattening of an 
ocjuihbriiim figure of a honiogonoous fluid m rotation 
round a fixed axis Combieb and Poidebabu Con 
tnhvifion to tho study of sand st-onns The photo¬ 
graphy of sand storms P Lejav Observations of 
the intensity of gravity in tho Phihppmos, tiie Malay 
Archipelago amt the Dutch Indies ICmile Skvin 
Waves, spin and numliers Maurice L#!vy . Selective 
transformations Tho properties of transformation 
curves and selectivity (iirves Georges DicHBNF. 
The electrical resistances at the contai t of two semi¬ 
conducting substances Tho results described re¬ 
semble those obtamod when a seiniconductmg sub 
stance is m conttict with a metal, and can bo mtor- 
preted ui the same way Pierre Jolibois Tho 
cliemical equilibrium m tubes containing rarohod gas 
m tho noiglibourhood of the cathode and m tho 
positive column Study of the dissociation of carbon 
dioxide in a Goissler tube, arranged so that gas 
circulates in a closed system Mme Lucie Lefebvbk 
Tho ahsoiption spectrum of ozone at a low tem¬ 
perature Tho absorption spectrum of ozone m tho 
visible region (4400 A -6600 A ) cooled to about 
— 80'’ C IS identical with that at tiie ordinary 
temperature This does not accord with tho results 
of Chappuis published m 1882. Antoine Goldet 
The thermal variation of the magnetic double re 
fraction and molecular electrical electric moments 
IjOuis Henry The photo-chemical decomposition 
of nitrous oxide and the energy of dissociation of 
nitrogen. The energy of dissociation of the nitrogen 
inoloeiile into two normal atoms has a lower v^uo 
than that deduced by Dutta (200,400 cal ) It lies 
between 168,000 and 169,000 cal. Andr^ BouLii: 
Study by means of X-rays of the anhydrous sodium 
metaphosphatos Wojcikch Swebtoslawski and 
lONACB Zlotowski • A method of measunng the 
heat evolved by the absorption of y-radiation The 
apparatus described and illustrated, which is a modi¬ 
fication of the caloruneter described by Swietoslawski 
and Bartoszewicz, is capable of meosurmg the heat 
evolved by y-radiation withm two or three per cent 
Paul Dkmougin : The absorption of lodme vapour 
by activated carbon and by silica gel The quantities 
of iodine vapour absorbed in the neighbourhood of 
the saturation pressure for a given specimen of 
carbon do not vary with the terapieraturo, whether 
the temperature is above or below the melting point 
of iodine. The quauitities are proportional to the 
absorptive powers for other vapours, such as ether 
Gustave Ribaud and Anatollah Rocham Zaeb 
The calculation of flame temperatures. GbobgE'^ 
Foubbtieb • The direct measurement of low pressure^ 
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of saturutod vapours OuY fiiKE and Fban^ois 
PUOHE . Tho thermal decomposition of the chloro- 
rhodates Jjsan Amibl Tho complex compounds 
formed by cupric perchlorate and cupric bromato 
with some primary ammes Charijis t’ouiiTor ami 
Alfred Baron . Contribution to the study of tho 
halogenation of wool Joseph Wiemann . Tho 
hyilrogenaticm of a mixture of two a-othjIonic 
aldehydes Paul Uauukut • Anisotropic hi|uids 
Rapid evaporation of solutions of mothylono blue or 
of neutral red gives licjuid residues showing double 
refraction Edoar Audert dk La Rue Tho hrst 
results of a geological expedition (o tho New Hebrides 
Paul Jodot Tho proseiue at Envoi olios (Loirot) of 
a small horst in tho middle of tho largo crushed vault, 
between tho fault systems of Cosno and Sam erro 
Albert liouAUX Tlio existunte of tho upper 
Eocene and tho Ohgototio m the Flysoh Bories oi tho 
south of tho provmce of Ciulu Jean Maruais 
C onconimg a deposit of lossildiwus Trias in the 
eastern Rif Cioiuil An observation of globular 
lightning Louts (Jenevois and Miuubl PAVf.otF 
Rosourches on the feimeiitahlo sugars of wheat flour 
Mme Jeanne Bouxin and RentS LeuendkI' 
Cephalopods of tho genus VilreledonHla m tfio 
stomoctis of gomions found m tfie Bay of Biscay 
Raymond-Hamet Tho action of corynanthino on 
tho ponial circulation of the dog Marcel Badouin 
Six cases of thoradolphy ui the pig ami sheep W 
Sarnowiec : The allergic reaction in aciito infections 

Brussels 

Royal Academy (Bull Clussr Su , 30, No 12) L 
Godeaux Involutions of tho soc-ond order of space 
(6) J Ledrut Production of hypoglycaimia by 
intraduodenal mjection of dilute hydrochloric acid 
in Baia clauata, Tho mjection causes a drop m tho 
blood sugar, and tho effects appear to bo the same 
08 in the dog J G]f;iri!NiAU Parametric form of a 
n-ple mtegral E Lahaye • A class of difforential 
equations of the first order possossmg a singular 
pomt J Thidaud Penetrating radiation produced 
m beryllium by bombardment with a rays The 
absorption curve of a neutron beam in lead, iron, 
bismuth and paraffin wax shows a series of maxima 
and mmima. Possible conclusions from the observa¬ 
tions ore considered. M. de Hkmptinne and J. 
WouTBRS • Raman spectrum of silicomethane. Liquid 
silioomothane shows Ramon Imes of which Av is 
2,160 cm -* and 958 cm A De Wakle : Note on 
the evagmation of Cysticerciu foacwlans, Rud. 
L Godeattx • Algebraic surfaces-of genus zero hav¬ 
ing elliptic tnoanonical curves. Th. Db Dondeb . A 
new generalisation of the wave mechanical equation 
An extension of a previous generalisation of Schrdd 
inger’s equation to take electron spm into accoimt 
A. Deloleize . Mmimal surfaces and their trans¬ 
formations. Yvonne Dupont Polarisation currents 
The fictitious ouirents due to the electro-magnetic 
polarisation arc defined J. Oi h^niau . The theorem 
of momentum and energy in a gravitational field. 
J -M. Delfosse : Raman spectrum of phosphoretted 
hydrogen. The prmoipal Ramon line, Av,-= 23Q6, 
agrees well with that found by Fung and Barker 
ui tho infra-red spectrum, v ■= 2327, allowing for 
change of frequency from bquid to jgasSDus state. 
L. Libon : On tKe phenomenfiof pietochromatism (2) 
Spoctrophotometrto study of metachrpmatyo djw 
It 18 shown that none of the prtfifini theories esm 
account for tho change of colour of a metalihromatto 


dye by a chromotropio substance, hydrolytic action 
and toutomorism being inailoquate J Bordet 
Spocihoity m biology G. Lemaipee The expanding 
universe 

VVasuinoton, D C 

National Academy of Sciences (ZVoc , 21, 1 -68, .Jan. 
16, 1935) William Kino Grmioiiv On tho 

evolution of the skulls of Vurtohnitcs with spoi lal 
reference to lieiliable changes in proptirtienal dia¬ 
meters (uiiisoinonsin) When lotal acceleration or 
retardation of giowth rate of leitein pails occurs, the 
process IS teiiiusJ amsoineiism This proiess is traced 
m tho most pnmitiie known fossil ihoidafes (Gatia- 
codorms) It is concluded that Fomapiaiind I’al lasjns 
are tho most primitive Tho existing lyilostomi 
orders, pjtroniy/onts and iny xuioids, show inor 
phologicttl ovidenci of an ostraiAiderm ancestry, while 
Aniphtoxus is a much ilegnuiod uniusjud ostracodenn 
Emmett Reid Dvn\ The snakes of the gcrniH 
Ninui Those Coluhrid snakes oemr in I’aiiaina, 
Costa Rica and Ni< aragua, and seoni to come between 
a grouji of burrowing forms and a group of aiboieal 
forms Froki.k'H G Katnf.y A new prcliistono 
culture m Puerto Rico Excusatiuna of middens at 
three widely separated sites ha\ e revealed two or 
possibly tlireo culture horuens, (3) doubtful recent, 
(2) Arawak, (1) ciab culture, raspectiv cly The latter 
IS new, and is charoctorLsod by the use of painted 
decoration on woll-tired vessels of line giamod clay, 
generally with negative designs formed in risl and 
outlined in white pamt H J Muller and A A 
Prokofyeva Tlie mdivulual gene m relation to 
the chromomoro and the chromosome A selei toil lot 
of ehromosome breaks m close proximity with one 
another produced by irradiation m DrostrjiiiiUi was 
analysed Mutually consistent gonotic and cytologic al 
results wore obtamed, and maps showing the positions 
of genes and breaks within a portion of one largo 
chromomere have been made Apparent ‘mutational’ 
changes accompanying gene rearrangements are due 
to the influence of noighbourmg gonixs, and this 
position effect can extend over several gonixs Tho 
total number of genes in the ohroinatm of a Drosophila 
salivary gland nucleus is 6,000 10,000 (Sisi also 
Nature, Feb 16, 1936, p 263 ) Robert W Wilson 
Cncetme-like rodents from tlio Sespo Eoi ene ot 
California. William Bowxe Fundamental geodetic 
surveys m tho United States nearing completion 
The U.S Coast and Geodetic Survey is now com¬ 
pleting a senes of first-order arcs of triangulation and 
lines of levels spaced at interv’als of about 100 miles, 
with second-order triangulation and lovellmg in the 
iiitorinodiate areas It has been found that mean 
sea-level along tho const is not an equipotontial 
surface, but mcreases with mcrease in latitude The 
Canadian and Mexican Governments have unified 
their triangulation systems with that of tho United 
States, so a single tnangulntion not is available for 
tho whole of North Anic"®® Ricuard J Louoke • 
Time measurements of an ice re advance at Littleton, 
N.H. The data afforded by sections, showing sands 
and varved clays between an upper and lower till, 
exposed during the construction of a dam, make it 
possiblo to follow tho retreat, re-advance and final 
retreat of the ice at this locality O A Miller (1 ) 
Groups involving a set of as many oonjugatce as 
commutators. (2) Sets of group elements involving 
only products of more than n C Q Suns Tho 
temperature of the copper arc. A condensed discharge 
between am electrode within tho arc and tho cathoilo 
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of tho arc is ustnl as a source of sound Tln'sound re¬ 
ceiver IS a non oscillatory spark discharf^o, the voltaj{o 
of which changes abruptly when a sound wave la 
received , the change is recorded by an osnllograph 
Time intervals recorded in this way are plotterl for 
different lengths of the arc, and from this curve the 
velocity, free from end corrections, is obtamed as a 
slope From the velocity of sound ui the arc, the 
ternpuiatiire can be doihiced, allowanre being mode 
for changes in density duo to dissociation luul in 
spix-ihc heats due to excitation The temperature of 
the copper arc is about 4,000° K to within 200 , it 
IS very sensitive to metallic vapoui content J A 
Stkatton Spheroidal functions These functions 
are dnfmisl and their propoi-ties disciisscil from the 
point of view of physical applications PHiniP M. 
Morse Addition formula' for spheroidal functions 
They can be used m the study of wave motion m 
elliptic tylindor and in spheroidal <u ordinates, and 
in jiarticular m dcialmg with diffraction problems 
Paul S Fpstein On the bonding of electromagnetic 
micro waves below tho horizon A tluiorotieal dis¬ 
cussion of the transmission of radiations of wave¬ 
lengths of the oidei of 60 cm , based on Huygen’s 
piinciple The eaitli is regardisl as a perfectly ab- 
sorbuig screen, and the effect of the atmosphere is 
nogloctwl Tho formula) derived give results quah 
tativcly in agreoinent with those obtainctl by Marconi 
for radiations from Kocca di Papa on wave lengt.hH 
of 50-60 cm 
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Sunday, April 7 
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Monday, April 8 
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Burton . "Diving Methods employed in Sponge 

Victoria Institute, at 4 30 - Rev Samuel M Zwemer 
The Origin of Religion—by Evolution or by Revelo 


Tuesday, April 9 

Royal Photookaphio Society (Scientific and Tech 
NICAL Group) —Dr P W CunUffe "Photography in 
Wool ReSean-h" 


Thursday, April 11 

Institution or F.lfctrical ,Engineers, at «—N. 
Ashbndge, H Bishop and B N MacLarty ‘The 
Droltwich Broadcasting Station” 


Fnday, April 12 

Institution or Mechanical Engineers, at 0 —A 
Page "Aerodynamical Research end Hydraulic 
Practice” (Extra General Meetmg). 


iNBTiTunoN or Naval Architects, April 10-12 — 
Annual Meeting to be held at the Royal Society of 
Arts, John Street, Adelphi, W C 2 

April 10, at 10 80—Lord Stonehaven Presidential 
Address. 
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Road Traffic Research 


T he heavy toll of iioeirlent'^ 011 the roods in 
Great Britain, averaging' at jirosent about 20 
fatal accidents and .5SMJ non-fatal accidents a day, 
has at last thoroughly amused public opinion, and 
tho recent imposition of a sjieed limit of 30 miles 
an hour in built-up areas is the latest attempt to 
ri'duce the appalling toll of those aciidents 
Important as the question ot niiidents may be, 
it IS not the <rux of the roiul traffic prohleni, and 
as Mr Mervyn O’Oorinan pointi'd out in Ins lecture 
to the British Seienoe Guild last December, which 
has recently been mailo available as a pamphlet*, 
an approach to the problem from this angle mav 
leaii to serious if not highly dangerous errors 
The entical factor is the relation of road acci¬ 
dents to the magnitude and importance of mail 
transport as a whole The figures supplied by 
Dr K (i Fenelon in his paper to the Royal 
Statistical Society on February 10 show that in 
the sixteen years since tho War, road transport 
has developed out of all recognition, and has had 
repercussions on the whole economic and social 
structure of Great Bntaui Tt is already one of 
our major induatnos, providing a livelihood for 
690,000 persons In 1933, more than milhon 
motor vehicles were in use , something bke a 
quarter milhon workers were employed in the 
construction and repair of motor vehicles , exports 
produced by the motor industries amounted to 
about twelve milhon pounds sterling, 5,400 
milhon passenger-journeys wem undertaken on 
public serArioo road vehicles which operated some 
1,300 million vehicle miles About fifty-four 
milhon pounds sterling were expended on high¬ 
ways and bndges, and nearly sixty-nine million 
pounds gross were raised from motor taxation of 
all kinds 

Motor transport is thus firmly estabbshed as 
an essential and co-ordinate part of our national 
transport system, and not as a mere subsidiary or 
auxiliary of tho older forms of transport Tt is as 
much a pubhc utihty service as water supply or 
drainage, but as yet there has been no correspond¬ 
ing expenditure from the revenue raised from the 
industry on the soientifio research essential for 
determimng tho adequate quantity of roads, their 
economic lay-out or the wise control and guarding 
of the traffic. Mr O’Gorman’s ploa for the 
soientifio study of the traffic problem gives a 
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picture of the services which science can render 
and of the dangers which attend legislation based 
on unscientific or haphazard experiment 

The tragic position of the road traflfio problem 
at the moment and the sterility of all attempts to 
diminish accidents, whether by motor control, 
registration, msunng, licensing or deterrent enact¬ 
ments, are due primarily to the omission to base 
legislation on scientific experiment and definite 
facts. In the absence of such study, well-inten- 
tioned legislation is apt to have oonsequenoes and 
repercussions widely different from or even 
opposed to those for which it was designed It is 
no longer rational to regard road transport as 
mamly competitive with the railways It is a 
complementary system providing a flexibihty of 
paramount importance to certain classes of gootls 
and mdustry, and any attack on the accident 
problem which impairs the efficiency of road 
transport as a whole might well be a national 
disaster 

Despite the attention directwl to road transport 
in the last few months, opinions as to the goal at 
which we are aiming or the improvements to be 
effected are often confused, and agreement as to 
what constitutes improvement has yet to be 
secured The subject is often discussed as if the 
more reduction of accidents, irrespective of the 
volume of road traffic, were an end m itself, even 
if achieved by dnving all traffic off the roads No 
more important point was made by Mr O’Gorman 
than his suggestion that our objective is to obtain 
an over-diminishing fatality ratio, and only to 
achieve this under conditions or rules which will 
not block whatever expansion of safe road traffic 
the economy of the State may require from time 
to time 

In the wide field for investigation which road 
traffic offers, certain subjects such as the examina¬ 
tion of drivers, dazzle road illumination, skidding, 
noise, vibration, emission of dangerous fumes, are 
patently subjects for study'by experiments con¬ 
ducted under disinterested scientific guidance, and 
investigations in this field are already being 
fostered by the Department of Scientific and 
Industrial Research at the Road Research Station 
and elsewhere In many problems, however, oven 
the technique for acquiring data has yet to be 
evolved, and when the requisite data have been 
acquired there is the problem of seouring uniform 
action on the part of the many authorities con¬ 
cerned, so that the advantages of a scientific policy 
may be secured for the whole country and not 


endangered by a recalcitrant or backward 
minority. 

At the present tune, the acquisition of data is 
the first necessity. The existing exjienditure on 
road research, amounting to the very inadequate 
sum of £30,000, is devoted to road construction 
and materials; the cost of the research really 
required should be considered m relation not 
merely to the magnitude of road transport alone 
as a major industry, but also in regard to the 
estimates of the cost to industry as a whole of 
road transport accidents, loss in traffic delays, etc 
The cost of the oomnutteo and experimental work 
visualised by Mr O’Gorman would be mfimtesimal 
in comparison with the outlay on research in the 
expenditure of any well-run factory if its income 
was scaled up to £71,000,000 For 1933, the loss 
to the community through the 191,782 road 
casualties is estimated at £30,000,000, and for 
London alone it is estimated that traffic delays 
cause a loss of £20,000,(XK) a year 

It IS in the light of such figures as these that the 
community must assess its capacity for expenditure 
on the fundamental research, and it should be 
noted that the solution of many of the more 
pressing problems is intimately related to questions 
of taxation, whether m the form of differential 
duties on heavier or lighter road vehicles or on 
land valuation and urban development Moreover, 
the unmixing of experiments which direction by 
a competent committee would ensure, and the 
planning of investigations to relate particular 
results with particular factors, would eliminate a 
good deal of the present waste of effort and money 
on experiments m winch numerous factors are 
being varied simultaneously 

To take only one example of those relations, a 
sound decision on the taxation of 12-ton lomos in 
favour of 3-ton vehicles depends on the effect on 
road safety of the increased traffic density induced 
thereby, the effect on the general fluidity of road 
transport, whether additional road construction is 
necessitated by the increased traffic density and 
the difference in road wear due to the 12-ton lorry 
m comparison with the 3-ton lorry. The answers 
to such questions are urgently demanded to-day, 
and they mvolve measurements of the effect of 
increments of traffic density on accident incidence 
and traffic flow, as well as that of total vehicle 
weight and speed on road maintenance. Cardinal 
to them is an instrument and a System for recording 
increments of traffic flotir, and until we have set 
our han’ds to the evolution of scientific methods 
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for measunng and recording traffic flow, traffic 
density and traffic accidents, our efforts at accident 
prevention are likely to revolve in a vicious circle 
with more and more serious effects on our national 
economy 

Almost the whole of onr expenditure, national 
and local, on the control of cross-road traffic, on 
ribbon building along arti'rial roads, or on traffic 
n'gulation whether of lighting, onlerliness or 
speed, including the punitive question, is liable to 
be fruitless for absence of the groundwork ol 
definite facts on which to base wise decisions Tt 
18 possible of course for sound decisions to be 
taken fortuitously in the absence of such know¬ 
ledge It IS equally possible for disastrous mistakes 
to be made, and no scientific worker can rest 
content with a situation in which wise or foolish 
action IS determined by blind chance when the 


means for accpiinng the fundamental information 
are to hand 

It IS, of course, idle to pretend that the estabhsh- 
mi-nt of such a coinmittee as that urged by Mr 
O’Gorman would imrncdiatclv vicld even a fraction 
of the data rcquircsl Probably twenty-five years 
would be required before the full data were avad- 
able to justify or condemn the many so-called 
experiments at legislative control in operation 
to-day None the loss, systematic work under a 
scientific programme would assuredly yield results 
capable of practical application and increasing 
111 value as accurate- kiiowledgi- was built up of 
the laws of traffic flow Mr O’Gorman’s plea for 
accurate measurements in this mode of road 
traffic and for their seientihe correlation and 
analysis is one which should have the insistent 
support of every scientihc worker 


Reviews 


The Problem of Chemical Linkage 
The. Eletirontc Theory of Chemistry • on Intro¬ 
ductory Account. By Prof Robert Fergus 
Hunter Pp vu-1-126 (Ixindon • Edward 

Arnold and Co., 1934.) 8a 6d. not. 

TN contrast to a recent paper by Hunter and 
Samuel*, which has been criticised oven 
more adversely by physicists than by ohemista*, 
Prof. Himter’a book on “The Electronic Theory 
of Chemistry” is a trustworthy guide to modem 
views on the theory of valency, smoe it is very 
largely descnptive m character, and is more con¬ 
cerned with chemical facts than with physical 
theories The chief fault that can be attributed 
to the book is a lack of histoncal perspective, 
which gives to it a flavour of immatunty. For 
this fault, geographical limitations may perhaps 
be held responsible. Thus it is unlikely that the 
Zeitschrift fur anorganische Chemie for 1893 is 
readily ava^ble in Aligarh, and it is difficult to 
discover evidence that the author had this volume 
before him when he wrote his account of Werner’s 
theory of qp-ordination, which is there expressed 
much more clearly than in his subsequent book 
The author also omits to point out that the ideas 
of stable shells of electrons, and of chemical com¬ 
bination between atoms resulting either from 
ekotron transfer or from electron sharing, were 
introduced by J. J. Thomson* in 1907, and that 
their development in 1916 by Koesel and by Q. N. 
Lewis respectively did not depend directly on the 
introduction of the nucleus atom in place of 
Themuon’s model, but was an immediate sequel to 


Moseley’s oxpenmontal determination of atomic 
numbers, which provided a firm anthmetical basis 
for the two conceptions which Thomson had already 
introduced 

Prof. Hunter is also apparently not aware that 
the term “mtramolecular ionisation”, which he 
uses at the beginning of chap in, was introduced 
by J. J. Thomson* in 1914 to describe dipolar 
molecules m which the centroids of the + and — 
charges do not coincide, and was afterwards apphed 
by the reviewer* to those oases in which mtegral 
charges can be postulated on different atoms on 
the same molecule There is no reference to the 
article in Seterux’ m which Langmuir defined the 
duplet and contrasted positive and negative valence 
with covalence (the term oovalonoy was not used 
by Langmuir). It is, therefore, perhaps not sur¬ 
prising that the author fails to attnbute to Lang¬ 
muir some of the fundamental ideas of the 
electromc theory of oo-ordination, which were 
afterwards moluded m Sidgwiok’s theory, for 
example, the formation of a bond by the sharing 
of a duplet between platmum and ammonia, and 
the development in the oompoimds of the transition 
elements of large ‘native’ valences, correspond¬ 
ing with Sidgwiok’s conception of ‘effective atomic 
numbers’. No reference is given to the introduction 
of the terms ‘ionotropy’ and ‘prototropy’ in 1923, 
although a corresponding reference is given to the 
mtroduotion of the terms ‘amonotropy’ and 
'kationotropy’ in 1931. 

Whilst the main feature of the “electronic 
theory of chemistry” must always be the recogni¬ 
tion of two main types of valency, as desonbed 
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m the second chapter of the book now under 
review, five central chapters are devoted to 
possible variants on these two typos The ball was 
set roUing by the reviewer’ in 1922, when he first 
suggested that a ‘mixed double bond’ could be 
formed by superposing an electrovalence on a 
covalence, os represented by the symbol jtZ or 
, where the barb represents the direction of the 
field of force of the electrovalence Mixed triple 
and quadruple bonds were also postulated , but 
whilst the reviewer was responsible for both these 
symbols, Sugden alone was responsible for de¬ 
scribing the preceding special case as a ‘semi- 
polar double bond’ Sidgwick afterwards used the 
symbol •«—, with an arrow |K)inting in the opposite 
direction to the barb, to represent the formation 
of this type of hiikage (which he described as a 
‘co-ordinate hnk’), by using the ‘lone pair’ of 
electrons of a ‘donor’, to make good the deficit 
of electrons of an ‘acceptor’, by sharing them 
between both atoms The reviewer’s barb and 
Sidgwick’s arrow are not inconvenient when applied 
to molecules, although an equation on p. 40 (m 
which two identical arrows moan qmte diflFeront 
things) provides an excellent illustration of the 
more lethal character of Sidgwick’s weapon , but 
in the formulation of ions, the scheme of localised 
-f- and — charges is the only one that is really 
convenient and quite free from ambiguity. 

‘Mixed’ or ‘semi-polar’ double bonds were first 
postulated in 1922 in a paper on “The Polarity 
of Double Bonds’’’, as charootenstio of the reactive 
forms of unsaturated organic compounds; and 
there is still no clearer method of formulating 
Lapworth’s cyanhydnn reaction than by writing 
the equation • 

)c-OH Fn->?-H + cn-XL 

The curved arrows, now generally used to express 
such processes as these, provide a convenient 
subterfuge for those who are shy of introducing 
ionic reactions into organic chemistry ; but they 
are less easy to interpret, as any novice may 
discover by attempting to read an equation at 
the top of p 103, which lobks like a long-ohain 
molecule with an assortment of lateral substituents. 

Localised electric charges in the same mole¬ 
cule have long been familiar m the betaines, 

NMe, CO.O, and in the o-, m- and p-sulphanilio 

acids, NHi.CJI, SO, 0, as an alternative to the 
use of grotesquely elcmgated bonds, running like 
telephone wirM from one atom to another; but 
opposite charges on contiguous atoms in stable 
systems were first suggested in a paper on “Intra¬ 
molecular Ionisation’’, published in 1023*. Ghorges 
of this kind were then postulated (i) in mdecnles 


such as the amine oxidea and (ii) in ions such as 
the sulphate ion, for example : 




The most interesting of these oxides are those 
which illustrate Langmuir’s theory of isostensm, 
smee this theory enables us to pass easily and 
safely from the formulae 


N=:N and () = C O t<> C O and N N = O 
Since the olectronio shells in isostenc molecules 
are identical, these formulae can be derived from 
one another by a process of nuclear aubaiUulton, 


‘.*C + ',*0 - i VN. 


in which a neutron and a proton are transferred 
from one nucleus to the other, thus giving nse 
to the local + and - charges shown in the second 
pair of formulae. In the same way, the boro- 
fluonde ion can be derived from the molecule of 
carbon totrafluonde, by remomng a proton from 
the carbon nucleus, whilst the ammonium ion oan 
be derived from the molecule of methane by adding 
a proton and a neutron to the nucleus, which thus 
acquires a negative or positive charge respectively. 






h/ 






The same method can be applied to the giant 
molecule of silica and to the silicate ion, m order 
to justify the assignment of localised charges to 
the aluminium atoms of the aluminosihoates and 
to the central atoms of the phosphate, sulphate 
and perchlorate ions. 


—0' Nq— 




0 ^ '^0 


-0^ 0- 




As Sidgwiok has shown in the case of carbon 
monoxide*, this nuclear substitution is not neoes- 
sarily accompanied by the development of dipoles 
or quadripoles of equivalent mag^tude, since the 
eleotronio system is flexible and oan adjust itself, 
at least in port, to the new distribution of nudear 
chargee. The system of localised charges thus 
arrived at has brnn adopted on. other grounds by 
Pauling and has been applied to crystal struotnies 
by W. L, Bragg and others, in a form in which, 
for example, a quarter of the field of the oxygen 
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atoms of the phosphate ion is directed inwards 
to balance the charge on the nucleus, so that only 
a net field of — {e is available to balance the ex¬ 
ternal positive ions. The author’s statement that 
“the theory of the co-ordinate hnk lacks the 
sound physical basis which has been provided for 
normal covalency by wave mechanics” is therefore 
only partially justified, and recent work by 
Penney has removed the last justification for this 
discrimmation in the case of the mixed bonds of 
the sulphate ion, where the distnbution of charges 
derived from wave mechanics has been shown to 
correspond closely with that postulated by the 
reviewer in 1922. 

It 18 a ounous anomaly that the new ideas and 
formulee of the electronic theory of chemistry, 
which the author describes so clearly and oon- 
vmcingly in the present volume, have been the 
subject of recantation m a recent paper by Hunter 
and Samuel, where a reversion to pre-olectronio 
formulae is urged “on the basis of wave-meohamcs 
and band spectra” Smce, however, the suggested 
theoreticid basis for these retrograde proposals is 
regarded as inexact by those well qualified to 
judge, students may be advised to buy and read 
the present volume without nsk of being imsled 
by doing so. * T M Lowby. 

■y Vktm Sae, llSO-llSa, 1»« 

• NlTtnce, IM, 971, I>«<) 22, 1934 

• "The C<^u»cular Theory of Mstter” (ConeUble, 1007).01iapUir vl, 
pp 103-141 

‘ PhU Mat , (Vi), *7, 767 , 1914 

• Trant Paradat Soe . IS, 286 . 1923 

• Seiaiun, 69-S7 , July 22, 1914 

’ J. CA«m Soe , 18S, 822 , 1923 

• TrofU Fandat Soe , U, 286, 1923 Pkd Mat, (vl). 46, 1105, 
1923 

• Proe Roy Soc , A, 144, 621 , 1934 

Physics Teaching in Germany and Italy 

(1) Lehrbuch der Phyaik in dementarer DarateUung 
Von Arnold Berhner. Fiinfte Auflage Pp 
vii-t-736. (Berlin. Julius Springer, 1934) 
19 80 gold marks. 

(2) Fiaica QenerdU e Sperimentale Per Prof 
Eligio Perucoa Vol 1 • Meccanica, Calore Pp 
xvi-h647 86 hre. Vol. 2 OUvxt, ElettricUd e 
Magneixame Pp xv-1-870 110 lire. (Torino: 
Unione Tipografioo-Editrioe Torinese, 1932- 
1934) 

(1) ' I 'HERE has too often been a tendency in 
••• the pawt among writers of elementary 
textbooks of physios to present the subject m a 
fragmentary form, to discuss isolated details with 
great care but to avoid a discussion of the broad 
principles, as if this would endanger the sanity of 
the student by bringing him into contact with 
philosophy. Prof ]^rhner deserves our thanks 
for defining at the very outset of his well-known 


textbook the mechamstio basis on which he after¬ 
wards builds, and he wisely devotes great attention 
and considerable space to the underlying principles 
of mechanics For him, a physical law is a formula 
which descnbos rather than nrescribes the be¬ 
haviour of physical objects He explains why we 
find it expedient to seek the ‘forces’ that give rise 
to observed phenomena and points out the funda¬ 
mental part played by motions Although the 
efforts to obtam a mechanical interpretation of 
oleotromagnotio phenomena have failed, a study of 
mechanics is still as essential to the student 
physicist as 18 a study of Bach to the aspiring 
modem musician 

Early in the book, the student is introduced to 
the ideas of world-point and world-hne, but the 
way in which they were originally apphed hy 
Minkowski is loft over to a later section, where 
there 18 an lUummatmg account of the idea of 
physical relativity, both special and general The 
claims (on p 133) con coming the confirmation of 
the general theory of relativity are stated with 
exemplary caution It is doubtful whether there 
18 m existence another elementary book of physios 
in which the background of the subject, to use 
Sir James Jeans’s apt expression, is so carefully 
kept m view For a parallel we should have to 
turn to the far more advanced books of Planck 
Goethe has wisely said “es gibt Biicher, durch 
wolche man alles erfahrt und doch zuletzt von der 
Sache nichts bogreift” The student who works 
through the present book, however, should have 
no diflSoulty in grasping the fundamentals of his 
subject. 

Now features in this fifth edition include the 
geometrical structure of solid bodies and the 
properties of X-rays The final chapter is entirely 
new, and is intended to serve as an introduction to 
atomic physios The author mentions in his 
preface that since this subject does not properlj 
belong to a textbook for beginners, he has not 
passed beyond the picturable Rutherford-Bohr 
model of the atom, as this may still be regarded 
as the threshold over which the student may later 
pass into the stately hut rather forbidding mansion 
of quantum and wave mechanics. At the end of 
the text there is a record, covenng fourteen pages, 
of the most famous names in physios, together 
with dates and disooveries 

Compared with our English textbooks of the 
same standard. Prof Berhner’s book oontams 
remarkably few calculations, although even the 
Fomsot motions of a rigid body and Conohs 
motions are discussed m a descriptive way The 
emphasis is laid throughout on the phy.sioal aspect 
For teaching purposes the book would gam by the 
addition of a set of carefully chosen illustrative 
examples and problems, the absence of which is 
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rather common in foreign textbooks Prof. 
Berlmer’s book may be highly recommended. 

(2) Prof Perucca’s two volumes on general 
and experimental physics illustrate again the 
remarkable improvement that has occurred in 
recent years in the teaching of elementary physics 
The standard attained in the present case is about 
that of an English general degree These volumes 
represent the substance of a two years course of 
lectures to students at the Royal College of 
Engmeermg at Tunn, but they should meet the 
requirements of pure science students equally 
well. Itahan students are, mdeed, fortunate m 
having so excellent an expositor as Prof Perucca, 
whose knowledge of every part of the subject is 
uniformly deep and accurate. The mathematical 
treatment is always simple, elegant and sufficient 
Engineers have a particular fondness for neat and 
clear diagrams. The author has been unusually 
indulgent in this respect, as the diagrams are in 
many cases excellent; for example, the p-v-T 
diagram on p 620 of vol 1, or the earher figures 
relatmg to forced oscillations In the second 
volume special praise must be accorded to the 
chapter on capacity and dielectrics. The volume 
ends with short accounts of the photo-electno, 
photo-voltaic, Ckimpton and Raman effects 
The printmg and production of the two volumes 
are of the highest order In view of the many 
English translations of foreign books on physics 
that have recently appeared, we may well ponder 
whether Prof Perucca's work has not an equal 
claim m this respect for a textbook of this standard. 

H L B. 

The Prehistory of Scotland 
The Prehistory of Scotland By Prof. V. Gordon 
Childe. Pp. XV+2854-10 plates. (London; 
Kegan Paul and Co , Ltd , 1935 ) 15s. net. 
INCE Prof Gkirdon Childe went to Edinburgh, 
he has made himself master of the ascer¬ 
tained facts regardmg Scottish prehistory, and has 
brought a mind saturated with comparative data 
to a synthesis such as has not yet been forthcommg 
in book form In Scotland the mam outhnes were 
long ago drawn m by Dr. Joseph Anderson, but 
smce his day a vast amount of information has 
accumulated, and a great deal has been learned 
in quite recent times Much remains yet to be 
done, BO that while the body of fact is impressive, 
conclusions regarding origins and relations must 
necessarily be provisional. As the author himself 
writes in his preface, “The data are incomplete, 
and the conclusions it [the synthesis] offers are 
provisional or even premature”. The conclusions 
set forth in this volume have authority as coming 
from one possessed of a wide and varied know¬ 


ledge of European archssology, and the book will 
be of value not only to general readers, but also 
to workers in the field. If it increases general 
mterest in Scottish archaeology and stimulates 
research, it will do a notable service, and will bo 
very welcome 

The book opens with a useful and necessary 
chapter on the geographical and climatic conditions 
of prehistonc Scotland. It is quite impossible in 
a short notice such as this to deal in any detail 
with the vast amount of archaeological data con¬ 
tained in the book The meagre evidence for a 
settlement or settlements of peoples m the 
epipalaeohthic phase is presented, and Azilian, 
Tardenoisian and Baltic elements are recognised 
The local Neohthic and early Bronze (in which 
the author includes the Enghsh middle bronze) 
phase are already fairly fully known, and the 
current theones of a south-western (Iberian, to 
use the old term) origin for the people and culture 
of the chambered tombs, and a CJentral European 
origin for the short cist people with their beaker 
urns, are accepted, discussed and defineil m view 
of recent discovenes Regarding the collective 
tombs, the author presents a case for the recogni¬ 
tion of a typo of corbelled tomb in Caithness, 
apparently belonging to an advanced phase of 
chamber building, as the earhest importation of 
the architectural idea from the Ibenan peninsula, 
the segmented chambers of soutb-westomSootiand, 
of simpler construction, bemg of later date and 
rather different origin The effect on the archi¬ 
tectural features of the tombs of differences m the 
bmldmg materials available in different districts is 
pointed out, but perhaps not given quite sufficient 
weight. For some time now it has been supposed 
that the Beaker folk settled, not at a smgle but at 
a number of pomts on the east coast, and the author 
analyses the Beaker pottery from this point of 
view While he admits the origin of the food 
vessel &om the older neohthic bowl, he suggests 
as a poesibihty a settlement of food vessel folk, 
as an alternative to the entirely local origin of 
this class of pottery. The evidence from graves 
makes this more than doubtful. 

The bronze age in Scotland lasted for a long 
period, and the early Iron Age is represented, so 
far as funerary relics are concerned, by about six 
graves only. Certam of these indicate some con¬ 
nexion with the graves of the Arras group of chariot 
graves in Yorkshire, and one can be defimtely 
dated to the first century a d. The culture was 
then definitely La Tbne, and a colonisation from 
the south has been admitted about this tune. The 
overlap from bronze to iron has been a dark 
epoch in Scottish archeology. The um field and 
Hallstattian cultures of the Continent are only 
vaguely represented, and the evidences for local 
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development, influenced of course by trade, are 
'weighty. The author recognises Hailstattian 
influences in certain of the fiotilia of the late 
bronze age and argues for a definite settlement of 
people praotismg the culture on the evidence of 
she^s of pottery with Hallatatt features in 
Aberdeenshire, Morayshire, Shetland and some 
other localities. Owing to the practice of crema¬ 
tion, no anatomical evidence for this is available, 
and the conclusion must b« regarded as tentative 


The same must be said of the theory regarding 
the Broch builders—^but this is too largo a question 
to be included in this review All the author’s 
conclusions will stimulate research and discussion, 
and are welcome on that account 

The descriptions throughout the book are not 
too technical, and arc happy in the way they 
seize on the essential points The maps of distribu¬ 
tion, which have involved intensive work, are of 
much value 


Short Notices 


De Venarum Osttoha 1603 of Hieronymus Fabrxcius 
of Aquapendenle (16339-1619) Facsimile edition 
with Introduction, Translation and Notes by Dr 
K. J Franklin. Pp 1011 + 98-1-2 plates (Spring- 
field, 111 , and Baltimore, Md. (liarles C Tliomas ; 
London . Baillifere, Tmdoll and f’ox, 1933 ) 13* Od 
An important early work by Fabnoiua has now been 
published by the History of Science Society with the 
aid of funds contributed by the Carnegie Corporation 
All English readers who would fully understand the 
discovery of the circulation of the blood must, after 
studying the immortal “Do motu Cordis”, refer to 
the work of Harvey’s precursor and teacher, Fabnoius 
of Aquapendente, “De Venarum Ostiolis”, and to 
that of his successor K Lower, “Do Cordo” By his 
scholarly translations of both of those works. Dr. 
Franklm has now completed the early trilogy of the 
circulation—complete in facsimile and translation 
and with all the original plates Discovery and 
publication were too often divided by long years 
The first unmtelUgent glimpses of valves by Canano 
1541, Estienne 1546, Sylvius 1641 and Colombo seem 
to have been unknown to Fabnoius m 1674 when he 
first maile his discovery, and another twenty-nine 
years elapsed before he published it The salient 
pomts m his life are well mdicatod, emd the con¬ 
struction of the anatomy theatre at Padua, where he 
lootured, is illustrated with architectural plans for the 
first tune The eight fine full-page engravings of the 
ongmal have been well reproduced, but we regret that 
the foldmg plate, pages 10 and 11, was not mounted 
clear of the stitehmg R T G 

MiiUer-PouiUets Lehrbuch der Phystk Elfte Auflage 
Herausgegoben von A. Euokeu, O. Lummer, E 
Waetzmann, In 6 Banden, Band 4 . EleklnztUU 
und MagneUsmua. Teil 3: EUktnache Eigen- 
aohaften und Wirkungen der ElemerUarteikhen der 
Matene Herausgegeben von Arnold Euoken Pp. 
xviii + 828. (Braunschweig: Friedr. Vieweg und 
Sohn A -G , 1933.) 64 gold marks. 

Thb present volume of this well-known senes of 
handbooks consists of the following parts : the free 
electron (cathode rays), by Oerthsen and Kossel; 
positive rays, passage of electrons through matter, 
by the same authors; discharges through gases, 
by Steenbeck ; eleotnoal structure of atomic nuclei, 
by Kurach and Teller; atomic and molecular forces, 


by Dunkel and Wolf, dieloctno polarisation of 
atoms and molecules, and pyro- and piezo-eleotncity, 
by Wolf The subject matter is treated simply 
throughout Many useful numerical data are found 
scattered over the various sections It is a partioidar 
merit of the volumes of this senes that every effort 
IS made to avoid rendering the reading irksome by 
msortmg unnecessary forraulte or calculations The 
physical argmnent is clearly presented and references 
to ongmal papers are given m abmidanco m footnotes 

Earth, Radio and the Stars By Dr Harlan True 
Stetson. (Whittlesey House Publication ) Pp 
xvii + 330 + 9 plates (New York and London 
McGraw-Hill Book Go , Ine , 1934 ) 10s Sd. not. 
There is always a peculiarly mdividual and peculiarly 
American quality about the work of Dr Harlan True 
Stetson, and the present work is difficult to sum up 
on that account The linkages amongst the rather 
diverse topics treated are somewhat slender and 
sometimes artificial, but as topics all are very 
mterestmg Variations in longitude and latitude, the 
mtemal structure of the earth, sunspots m relation 
to terrestrial magnetism and radio reception, pro¬ 
blems of the lonoBjihere, solar, lunar and stellar 
effects on roiho transmiseion, cosmic clouds, cosmic 
rays, are parts of a science, more attractive than the 
name ‘cosnieoology’ which the author attaches to it, 
dealing with the relation of the earth to its cosmic 
environment The IsKik is often stimulatmg, some¬ 
times irritating , it contams much that is difficult 
to find elsewhere, and it should bo road 

Sound: a Physical Text-Book By Dr. E G 
Richardson iSecond edition Pp vu + 319. (Lon¬ 
don . Edward Arnold and Co , 1936 ) 16« net. 
When Dr. Richardson’s book first appeored m 1927, 
it was described in a full review m these columns as 
“a well-balanced account of the present state of 
knowledge m experimental acoustics” (Natitee, 120, 
760 s Nov. 26, 1927) Smoe then, much new work 
has been done on such subjects as sound-reoording, 
eobo-soundmg, supersomos, architectural acoustics, 
limits of audibdity, analysis of sounds, and so on , 
and the book has boon expanded from 286 to 319 
pages to take these and other advances mto con¬ 
sideration. There are new chapters on impedance, 
supersomos, and the reproduction of sound. 
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Scientific Investigation of Works of Art 


I N the field of the fine arts, it is axiomatic that 
the history of style cannot be separated from 
the history of techmqvie and critical study of 
the latter depends upon two sources of information 
Of these, documentary evidence is the more obvious 
and the less readily accessible Some such manu¬ 
scripts are of classical importance, and have been 
frequently edited and translated probably the 
best known are the fifteenth century “Libro dell’ 
Arte” of Ccnmiio Ck-nnini, and the much earher 
“Sohedula Diversarum Artium” of Theophilus 
Presbyter, of which first-class translations, critic¬ 
ally edited and most copiously annotated, have 
recently been published Numerous other early 
and medieval texts deahng with all phases of 
contemporary craftsmanship have been intensivoly 
studied, such as the Lucca “Gompositionos” and 
the fourteenth century “De Arte Illuminandi”, 
while many unpublished sources have yet to 
receive due attention But comparatively few 
craftsmen have thus placed on written record 
their workshop methods . and it can therefore 
scarcely be too strongly emphasised that detailed 
analytical study of actual surviving works of art 
constitutes a second potential source of informa¬ 
tion of the very highest importance. 

Obviously, such sources are much more fhiquent 
than purely documentary evidence on the history 
of medieval craftsmanship and the toclmique 
whereby a specific work of art was fashioned, be 
it painting, bronze, pottery or textile, may often 
be detected by the trained and disocmmg eye. It 
cannot be done m a day Many tricks of medieval 
craftsmanship are still stubborn secrets and 
though scientific methods of investigation, applied 
with reserve and artistic appreciation, have of 
recent years unravelled a good many such prob¬ 
lems, yet the unwritten secret of, for example, the 
brothers Van Eyck, still continues to be ‘discovered’ 
at fairly regular intervals. 

The names of a good many pioneer workers are 
intimately associated with tips intensely interest¬ 
ing field where science and the fine arts overlap. 
It IS perhaps invidious to particulanse . but Prof 
Eibner and his collaborators at Mumoh, and Prof 
A. P. Laurie in Great Bntaui, among many other 
workers, have contributed classical researches to 
the corpus of available knowledge It should not 
be forgotten, further, that many museums, galleries, 
pnvate research workers, and picture-restorers 
such as Dr. de Wild, have all made use of scientific 
methods for the exammation of works of art 
But all have admitted the disadvantages inherent 
in the general absence of a co-ordinating centre 
of research, though of recent years this defioionoy 


has to some extent been remedied by the excellent 
work of one or two research departments The 
laboratory of the Fogg Art Museum, at Harvard 
University, for example, has systematised many 
hnes of research, and has provided by its quarterly 
publication. Technical Studies in the FiM of the 
Fine Arts, a journal devoted exclusively to dis- 
semmatmg knowledge in this field Further, the 
invaluable work earned out at the Research 
Laboratory of the Bntish Museum has led to 
excellent pubhoations on the constitution and care 
of museum pieces and works of art of various kinds 
While paintmgs have, generally speakmg, received 
little treatment at this latter centre, systematic 
investigation of such problems, particularly as 
appbed to Russian icons and Byzantine wall- 
paintings, has been carried out in Moscow at the 
Institute of Archseological Technology and the 
Restoration Workshop The results achieved 
there are not so widely known os they should be, 
however, largely owing to the language difficultly 
The recent estabhshment, by the University of 
London, of a Scientific Department at the Courtauld 
Institute of Art, has focused attention upon this 
field once more The urgent need for the founda¬ 
tion of a centre where systematic investigation 
could be earned out into the physical character of 
works of art, and into the problems connected with 
their conservation and restoration, was made very 
clear at a Conference on Ailing Pictures convened 
by the Department of Scientific and Industrial 
Research on October 20, 1931 Pull tnbute was 
there paid to the work of the Bntish Museum 
Research Laboratory, and of private investigators . 
but it was felt that an independent and preferably 
academic centre would have great advantages over 
any existmg institution, not only m carrying out 
research, but also in oo-oniinatmg work already 
bemg conducted elsewhere The new laboratory 
marks the fulfilment of the views expressed at 
this meeting it is now fully equipped, and work 
is m progress In addition to its research and 
educational activities, the laboratory is prepared 
to make scientific investigation into works of art 
of any type submitted by their owners, both public 
and private, reporting on their physical constitution 
and condition, and advising on questions of con¬ 
servation and restoration 
Reports are, however, limited very strictly to 
matters of scientifically ascertainable fact: ques¬ 
tions of attnbution to a particular master are not 
taken up The technique of a Holbein or a Rem¬ 
brandt cannot yet be expressed as a mathematical 
function,of the materials employed, nor oan the 
impasto of a Rubens at present be differentiated 
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from that of his pupils by any quality or ijuaiitity 
accurately measurable in absolute units 

It IS significant of the recent inoroased interest 
in such problems in Great Britam that the National 
Gallery has installed sjieciahsod equipment for the 
physical investigation and characterisation of its 
pictures . and this almost simultaneous establish¬ 
ment of two such research departments m London 
cmi scarcely fail to have an important bearing on 
this field of investigation 

The results previously obtained have, perhaps 
inevitably, given rise to a certain amount of 
sensational publicity in the Press This is very 
regrettable . for not only has it led to popular 
misconceptions, and to the making of extravagant 
claims for certain scientific weapons, but also it 
has tended to suggest that all manner of questions, 
including the thorny problem of attribution, can 
be settled rapidly and with certainty by scientific 
means. The pubboity accorded to the occasional 
detection of art forgeries by exammation with 
X-rays, and with ultra-violet and infra-red radia¬ 
tion, has led many a layman to behove that such 
methods invanably reveal hidden features of deep 
significance In actual practice, nine out of every 


ton paiiitmgs, on X-ray examination, show nothing 
of significance—or, at lea.st, nothing which can 
with certainty be interpreted at the present stage 
of our experience The outstanding difficulty in 
investigations of this kind is that c f estabhshiiig a 
satisfactory control oxpeiiinent —a norm for com¬ 
parison It should never be forgotten that a work 
of art, of practically any kind, has to bo regarded 
as a ‘living’ system, in a state of physico-chemical 
equihbrium which can bo radically altered b\ 
factors at present almost unknown—as witness the 
sudden disintegration of certain Itahan frescix's, 
without warmng, after centuries of healthy ‘hfe’ 
The independent vanables controlhng such a 
system are so numerous that it is doubtful whether 
any given work of art will ever be defined by a 
sot of specific and roproduoiblo conditions Its 
very nature is so intensely individual that the 
cleverest forgery in existence would be an un¬ 
satisfactory control for expen merit on the original 
To generahse on a few striking cases is, if possible, 
oven less permissible hero than in the exact 
sciences and significant progress will be obtained 
only after long-continued exiienmont under care¬ 
fully controlled conditions P D R. 


Ongm of the 

L ike all other biological phenomena, the 
British flora is determmed by two classes 
of factors, those of history and constitution on 
one hand, and those of environment on the other 
It is obvious that only those species which can at 
least tolerate the climate of these islands can 
continue to hve hero the discussion held at the 
Royal Society on March 28 was concerned mamly 
with the problem of how and when they came 
Light was thrown on this subject by oontnbutions 
not only from taxonomists and students of the 
geographical distribution of species, but also from 
ecologists, meteorologists, geologists and archaso- 
logistS, though it cannot be said that the problem 
taken as a whole is very close to solution despite 
the intensified field-work of recent years We arc 
in fact no farther than the beginning of the 
laborious collection and analysis of detailed facts 
which alone can eventually lead to general agree¬ 
ment 

Mrs. E. M Reid opened with a paper on “British 
Floras antecedent to the Great Ice Ago” In 
dealing with the Tertiary floras, she showeil that 
that of the London clay has a large preponderance 
of tropical, mostly Indo-Malayan forms, which she 
explained by supposing migration to north-western 
Europe along the shores of the Tethys Sea—^that 
greatly extended ‘Mediterranean’ which persisted 
through so many geological ages. The evidence is 


British Flora 

that some existing British genera, absent from the 
London Clay, existed in these regions m earlier 
times (before the London Clay was laid down) and 
were presumably driven out by this invasion of 
tropical chmato and flora from the south-east, but 
the floras of later deposits (subsequent to the 
London Clay) show a steadily increosmg percentage 
of living British genera, culmmatmg in the late 
Pliocene with 1)7 per cent It is general!} accepted 
that the chmate and flora of the Cromer Forest 
bod at the top of the Pliocene were roughly equiva¬ 
lent to those of to-day, and may therefore l>e 
taken as the real starting point of the modem 
flora 

Then came the cold of the Pleistocene with the 
advance of the great continental ice-sheet from 
Scandinavia and the formation of glacial systems 
in the mountams of Great Bntain It is obvious 
that those conditions must have exterminated or 
driven southward most of the existing flora, since 
the ice advanced at one time to the northern edge 
of the Thames Valley, and later to South Wales. 
It IB now established, however, that there were 
four aucoessive glaciations in England—though 
these do not necessarily correspond at all closely 
with those of the Continent—and correspondingly 
three interglaeial phases. Prof P Q H Boswell, 
whose work has greatly moreased our knowledge 
of the Pleistocene period in Britain, sketched the 
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history of these successive glaciations The second 
reaoh^ farthest south in the east (Thames valley), 
the third and fourth in the west (Bristol Channel) 
The floras of the mterglaoial phases when the ice 
retreated were touched upon by Miss M E J 
Chandler During the second (middle) interglacial 
phase, much of our existmg flora was present in 
eastern England, which was at that time joined to 
the Contment owing to general elevation of the 
land. Of the others httlo is known, and there is 
no evidence that any mterglaoial was much 
warmer than the present ohmate ‘Nunataks’ 
(ice-free areas surrounded by ico) no doubt existed 
during the glaciations, but according to Prof 
Boswell it 18 unoertam whether any of these were 
oontmuous throughout the Pleistocene, and could 
thus possibly afford a permanent refuge for 
Pliocene plants According to Dr Raistnok, there 
were 50 square miles of such ice-free areas in the 
Pennines, though none in the Lake Distnet 
mountains But there is still some difference of 
opimon on this point The most generally accepted 
view 18 that at any rate the great bulk of the 
existmg flora came into Great Bntam from the 
Continent after the final retreat of the ice 

The mam issue of controversy on the effect of 
the loe age on the British flora hes in the question 
whether practically the whole vegetation north of 
the Thames and Bristol Channel was wiped out, 
except such as could survive in the comparatively 
narrow strip south of the loe-sheets, or whether a 
substantial portion at least survived in ice-free 
‘sanctuanos’, and in the south-west from inter¬ 
glacial or even from Phoocne times In the dis¬ 
cussion, Dr A J Wilmott was the protagonist of 
the latter. Prof E. J. Salisbury of the former view 
Dr Wilmott’s evidence is (1) the occurrence of 
certam endemic species which are regarded as 
rehes of Phocene or a warm mterglaoial period 
and are very unlikely to have origmated in post¬ 
glacial times , (2) the aggregations of rare and 
local species m unglaoiated areas south of the 
ice-sheet such as Brean Down in Somerset and 
Torquay, or m unglaciated areas surrounded by 
ice such as Teesdale and Arran. It seemed to 
him “moonoeivable” that such'species would have 
migrated separately to those areas in post-glacial 
times, avoiding intorvemng and equally suitable 
habitats They must rather be regarded as relicts 
which have survived m these places Prof Sabs- 
bury, on the other hand, argued that these col¬ 
lections of rare species have occupied such areas 
in post-glacial tunes because the local conditions 
are particularly suitable for them He does not 
believe that the cumulative effect of very cold 
conditions during a glacial phase would permit 
the survival of such species withm the boundanes 
of or in proximity to an ice-sheet, or that any 


bounds can be set to the post-glacial migration of 
species within the Bntish Isles, provided the con¬ 
ditions of existence are suitable for their establish¬ 
ment 

The view that robot spooios surviving the last 
glaciation may probably be fairly numerous in the 
Bntish flora was supported by Prof G E. Du 
Rietz, of Uppsala, who gave many examples of 
species concentrated and isolated m two mountam 
areas, one m the north and the other m the south 
of the Scandinavian pemnsula ; these can only be 
interpreted as relict areas, since the nature of the 
habitat does not in any way explain this localisa¬ 
tion of species He also desenbod Norwegian 
coastal areas which wore free of ice dunng the 
Pleistocene and possess remarkable collocations of 
species, and particularly one in Novaya 25emlya in 
proximity to the existmg ice-shoot and known as 
“flower hill” These mstanoes taken together 
greatly strengthen the case for survival close to 
the ice Furthermore, ho instanced a species of 
tropical ram forest bcheii still found m south-west 
Ireland, the presence of which he is only able to 
interpret as a survival from a pre-glacial tropical 
cbmate Prof Du Rictz confessed himself “rather 
an extreme advocate” of the theory of survival of 
pre-glaoial relicts, behoving that a great part of 
the oceamo (Atlantic) flora survived m the south¬ 
west of the British Isles, though he did not oppose 
Prof Sabsbury’s contention that the distribution 
of very many species followed the differentiation 
of cbmate, and was thus determined by existing 
environment rather than by the more remote 
history of the species Dr W Watson cited 
several examples of Scottish bvorworts and bchens 
occurring in isolated positions in southern England, 
both m the west and m Norfolk, interpreting these 
as glacial rebets 

There certamly seems a good deal of evidence 
derived from the existmg distribution of particular 
species, not only m the Bntish Isles but also on 
the Contment and m America, for the survival of 
relicts m particular places, doubtless m more or 
less specially smtable habitats, from vanous earlier 
penods, surrounded by a flora of which they do 
not form an mtegral part. But we are still very 
far from bemg able to write a oonvmomg history 
of the extremely complex changes which must have 
occurred since the Phocene. Our ignorance of the 
cbmates which actually existed m proximity to 
the ice-sheets is almost complete Wo cannot 
assume that all the unglaoiated parts of the 
British Isles must have been arctic tundra The 
evidence from southern Sweden and Esthonia is 
that the forest zone there came very close to the ice, 
and, for all we know, quite mild conditions may 
have exist^ in our own south-west, enabling the 
survival of many ‘Atlantic’ species, among which 
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may be reckoned the so-called ‘Lusitanian’ flora, 
species which occur in south-western Ireland or 
in south-west England and also in the Ibonan 
peninsula—some bcmg present in and some absent 
from western France—among which the straw¬ 
berry tree {Arhvtus unedo) is perhaps the best 
known 

Several speakers—for example Miss Chandler, 
Prof Boswell, Dr W B Wright, Mr Butcher and 
Dr Hamshaw Thomas—emphasised from different 
points of view the extreme complexity of the 
changes and the wide fluctuations of climate and 
other conditions which must have occurred during 
the Pleistocene Other speakers, again, directed 
attention to factors which are probably of great 
importance but are often ignored—Dr. Thomas 
to the importance of precipitation and accom¬ 
panying humidity of the air, in addition to tem¬ 
perature , Dr A S Watt to soil development, 
different soil phases limiting the spread of par¬ 
ticular species and favouring that of others ; Dr 
W. B Tumll to ‘ecotypes’ withm an aggregate 
species which may all have a general superficial 
resemblance but in reahty differ greatly, both in 
genetic constitution and m ecological requirements 

Dr H Godwm gave a lucid accomit of the 
appbcation of the modem technique of pollen 
analysis to the interpretation of the post-glacial 


history of the British flora, showing that the 
succession of forest ty^ies in Britam agrees very 
well m a general way with that recorded from the 
Contmont It is difficult to judge the time of the 
first appearance of the dominant trees, but the 
order in which they spread and attained dominance 
can bo determmed with some certainty The 
earhest jioat-glacial forest phase (Boreal) shows 
dominance of birch and puie and the entry of elm, 
oak and bmo Later came the alder, and the next 
ohmatio period (Atlantic) saw mixed oak-forest 
and alder dominant It is now certam also that 
beech, on the native place of which doubts have 
boon cast, was present in pro-Roman (probably 
Iron Age) times , and hornbeam has a similar 
status. Both these records agree well with the 
late post-glacial spread of the two trees on the 
Continent There is also evidence of a second pine 
forest maximum between the early Bronze Age 
and the Roman period, and this jxirhaps corre¬ 
sponds with the Sub-boreal pine maxima in 
Ireland, Scandinavia and other parts of Croat 
Britain Not very much is certainly known of the 
pollen of Bntish interglacial beds, but the presence 
of spruoe—now extinct—has been established, so 
that extermmation of some species at least during 
the later glaciations appears to be demonstrated 
A G Tanslby 


The Alkali 

N the Hurter Memorial Lecture to the Society 
of Chemical Industry (Chemwtry and Industry, 
54, 121 ; 1935), Dr J, T. Conroy gave a very 
interesting review of the development of the 
manufacture of sulphuric acid, alkali, chlorine and 
allied products since about 1800. This period has 
seen the disappearance of the Leblanc process and 
its replacement by electrolytic processes, the 
Castner and Hargreaves processes developed in 
Great Britain having features embodied in most 
Bucoessful modem oeUs except those of the gravity 
type. The possibihty of operating these processes 
was almost entirely dependent on power pro¬ 
duction. The original rooking mercury cell has 
given way to a trough type with many times the 
capacity of Ihe original umt, and the use of 
Aoheson artificial graphite for the anodes was a 
material improvement. The high degree of punty 
of the caustic soda produced by the Castner cell, 
fitting it for the electrolytic production of metallic 
sodium, was very helpful to its development. The 
sodium is the starting material for the manu¬ 
facture of cyanide. For the last fifteen years the 
chlorine produced in Great Britain has been 
eleotrolytio in origin. 

In the ammonia-soda process, improvement m 


Industry 

plant and operation has been effected, and pro¬ 
cesses for the production of sal ammoniac and 
calcium ohlonde from appropriate tower and still 
liquors have been developed 

Although the Leblanc cycle has been super¬ 
seded, some intermediate products am still im¬ 
portant Sulphuric acid is made by the chamber 
process, in the operation of which some mechanical 
improvements have been effected, and on the 
chemical side the use of mtro has been replaced 
by ammonia oxidation Concentration of acid m 
platinum pans has given way to other types of 
apparatus and finally to the contact process It 
18 only with large mstallations and a demand for 
high strength acid, such as is necessary in the dye¬ 
stuffs industry, that the contact process is 
economical. The use of sulphur has replaced that 
of pyrites to a large extent smee tlio exploita¬ 
tion of the Ameno€ui deposits by the Frasoh 
process. 

The manufacture of saltcake (sodium sulphate) 
has declined considerably, partly because salt- 
cake 18 now largely displaced by ammonia soda 
ash m glass manufacture and partly because the 
export market demands have been largely met by 
the recovery of sodium sulphate from residual 
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liquors from the recovery of natural potash at 
Kaiseroda and Borbaoh, from which on refrigera¬ 
tion Glauber’s salt is obtained, yielding saltcake 
of high punty on suitable heat treatment. 

The Weldon chlorine process had been displaced 
by the Deacon process as improved by Hasen- 
clever. The production of 1 ton of bleaching 
powder by the Weldon process required 60 cwt 
of salt; in the Deacon process appreciably loss 
than 20 cwt. was used Kynaston found that the 
undecomposed hydrochloric acid washed from the 
chlorine was almost free from arsenic and con¬ 
tained but little SOi, so that this acid could bo 
sold and the costly Hasenclever process, degassing 
the condensed acid for return to the decomposer, 
could be avoided A revolution in the manu¬ 
facture of hydrochloric acid came with the pro¬ 
duction of synthetic acid from the hydrogen and 
chlorine gases from the electrolytic cell, and a high 
proportion of the acid is now produced synthetic¬ 
ally. 

In the manufacture of bleaching powder, the 
use of the Hasenclever plant, in which meohamcally 
hydrated lime is pushed through horizontal 
superimposed cyhnders in counter current to the 
ascending chlorme, has been modified by the 
omission of the propelling blades and the use of 
a single enlarged rotating cyhnder for the smaller 
units (Moore and Rudge) The chlorine from the 
electrolytic cells is diluted with air before use, and 
by suitable regulation of the process and control 
of temperature m particular zones of the cylinder 
by water cooling, a high strength bleaching powder 
possessed of stability in hot chmatos can be 
produced Calcium hypochlorite contaming more 
than 70 per cent available chlorine, and sodium 
hypochlonte solutions containmg up to 16 per cent 
available chlorine are produced for water purifica¬ 
tion, sanitation, laundry work and other purposes 

The production and sale of liquid chlonno for 


water purification and the preparation of inter¬ 
mediate in the dyestuffs mdustry is another 
notable achievement Chlorate production is now 
also electrolytic and is carried out m countries 
such 08 Sweden and Canada where cheap water¬ 
power is avadable 

In the caustic soda industry, the carbonate from 
the ammonia soda process is caustioised with lime, 
the calcium carbonate m granular form being 
removed by rotary filters and used as agnoultural 
lime, in ‘stone dusting’ in coal nunes and, when 
carefully dned and am-separated, in other in¬ 
dustries Regeneration of Lme from the hme mud 
has more recently been accomplished The caustic 
soda liquor is concentrated in multiple effect 
evaporators and further in steam-heated units, the 
product being of high strength, 70 per cent Na^O 
being normally attained, whilst with the mercury 
olootrolytic cell a product approximating to 100 
per cent NaOH is obtainable New forms of 
caustic 80 <la known as flake, petal and powder, 
are mode by breaking down thin shoot, they are 
easy to handle and much purer than the old stick 
form 

Punty of the modern products is due partly to 
the basic change of process, for example, contact 
process for sulphuno acid and synthesis of hydro- 
chlonc acid, and partly by the possibility of 
mstalhng punfication plant owing to econoniy 
resulting from greater output per unit of plant 
Fuel economy has been largely effected by the 
development of the tubular boiler and the steam 
turbine The use of control instruments and lietter 
workmg conditions on the plant, as well as the 
introduction of metals and alloys capable of 
resisting corrosive liqmds and gases, have all 
played a part in the improvement of the mdustry 
Dr Cbnroy emphasised that the continuous high 
efficiency now ruling can only be maintained and 
ensured by contmuous soiontifio control. 


Obit 

Prok. K. Paterno 

"'HE death of Kmaniicio Patcm6 removes a 
leadmg Italian chemist and a genial collaborator 
from the mtemational councils of chemistry, where 
he regularly represented his country Prof Patemb 
passed away on January 18 in his native city of 
Palermo, where ho was bom on Ueoembor 12, 1847 
His father had to leave Sicily soon after his birth, 
having taken an active part m the revolt of 1848, 
and Emanuele spent his early years m exde, m 
Alexandria. 

Havmg graduated m physics and chemistry, 
Patomb returned to Palermo, replacmg m 1872 the 
famous chemist Canniczaro, who had just loft for 
Rome. In 1893 he was called to the chair of apphed 


u a ry 

chemistry in Rome, and on the death of Cannizzaro 
ho booamo director of the Chemical Institute 

Patemb’s scientifio contributions over nearly hall 
a century are numerous and varied. He began his 
scientifio career with the discovery of dichloraldohyde. 
and made a special study of the halogen isomers of 
ethane, the synthesis of fluorbenzene, ttuortoluene, 
etc Passmg on to physical methods, he made 
numerous oryoscopic studies m connexion with the 
deteimmation of molecular weights, ami later m life 
mvestigated colloidal phenomena and the mfluence 
of light upon chemical reactions. 

Patemb was the first to pomt out, in 1889, the 
emulsion-like nature of colloidal solutions, and to 
note that a substance may be oolloidally dispersed 
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m one solvent and molecularly dispersed in another 
In the photo-chomioal field he obtained by elegant 
methods condensations of hydrocarbons with alde¬ 
hydes and ketones, he succeeded in preparing a 
number of synthetic alkaloids and was able to throw 
light on the probable moclionism by which plants 
produce many of these compounds 

In addition to his lesearch activities, Patcnid 
excelled as an organiser He foundrsi and (sliteil the 
QazeUa ChttnuM Italvarui In Palermo ho was both 
prmcipal of the University and major of the Citj'. 
and in Romo he occiipioil many Government jiositions 
A gold modal was foimdod m 1923 in his honoui. 
to bo given every three years for the most notable 
discovery in chemistry, the first award bemg maiie 
m the same year to Ur F W Aston Prof Patenib 
was electetl an honorary fellow ol the Uhcmical 
.Society m 1920 

SiK WlIXlAM MoKKIS, K (' M (I , f B 

We regret to record the death of Sir William 
G Morris on February 26, in North Wales Ho 
was a man beloved by all who had the privilege ot 
knowing him Bom in 1847, ho entered the Corps 
■of Royal Engineers m 1867 After various home duties 
ho went to Mauritius in 1871 and roinamed theio 
imtil 1874, the jear of the transit of W>nus ex{>6ditiou 
to that islEuid, with which the names of Lord Lmdsaj 
and Sir David Gill are so ultimately associated This 
appears to have marked the beguining of that ool 
laboration with Gill which wew later to have such 
useful results in South Africa; for after a spell of 
two years at the Staff College and later at home 
duties—particularly as assistant instructor m surve.j 
at the School of Military Engineering, Chatham, 
fnim 1877 until 1882—ho was actmg on special duty 
m 1882-83 under the Transit of Venus Committee 
at home and abroad 

At this juncture, Sir David Gill, who was then 
H.M. Astronomer at the Cape of Good Hope, had suc¬ 
ceeded m jiersuading the Governments of Cape Colony 
and Natal to undertake a geodetic sui v'ey of their tern- 
tones, To carry out this work Gill naturally turned 
to Moms, who after two months work on special 
duty under the Colonial Office, became the leader of 
the Geodetic Survey of the two Colonies, an under 
taking whicli absorbed his energies for ten years 
Officially he was noted for special duty under the 
Government of Natal, whicfi was the first of the two 
Colonies to support Gill’s proposal for the gcoilctic 
survey. This work, mdissolubly associated with the 
names of Gill and Moms, was the beginning of the 
Great Arc of the 30th Mendian which last y'oar was 
oarried to the Belgian frontier of the two provmces 
of Ruanda and Urundi 

On his return home, Moms receiveil the C M G 
for his services on the geodetic survey of the Cape 
and Natal. He next went to Chatham and in the 
period 1896-98 was assistant commandant of tho 
School of Military Engineering , but South Africa 
was eallmg, and he returned there in 1898 as Colonel 
on the Staff, C.R.E., acting os district engineer 
during the South African War (1899-1902). He was 
twice mentioned in dispatches and received various 


honours and tho C B After tho war an occupation 
doubtless more congenial to lim nature was m store 
foi him in 1902 he be< amo officially supermtondont 
of tho Gootlotic Survey of the new tomtones, and m 
1906 completed the print ipal triimgulation of the 
Orange River Colony (as it then was) and tho Trans 
vaal Ho retirotl from the Army on half pay in 1904 
and for tho last thirty of his long spell of eighty-eight 
years lived very- quietly on a inoiintam sido over¬ 
looking Bettws-y-Coed V'lsituig him there about 
thrisi years ago. tho present writer found that bis 
mind had apjmrontly drifted beyond South Africa, 
tho scone of Ins former tnuinplis 

fldl and Morris built up in South Africa a line 
sihool of geodesy Siipjxirttsl by able assistants, 
they i-wtablished a tradition which has not boon 
without effect on the world at large Mr Victor A 
Ixiwinger, one of these assistants, writes “Moms 
was dovotcsl to his work and inspired all who worked 
under him with the value of thoroughness and 
accuracy He chosc> his men carefully and trusted 
them to get on with tho job, while at the same time 
ho was always r<*a<ly to resolve any difficulties that 
arose He was of a very leserved nature and, though 
a little mtolerant of human weaknesses, v'ery just 
in his judgments--a man with whom one has been 
jiioud to have boon assoeiat.ed m one of his groat 
practical contributions to geodesy ” G T M. 

Mr M V PORTMAN 

We regret to record the dwvth of Mr Maurice 
Vidal Poitman, which occurrtyl at Axbridgo, 
•Somerset, on February 14, at tho age of seventy four 
years. Mr Portman was well known as an autliunty' 
on tho natives of tho Andaman Islands as they 
existed fifty y'oars ago He was appointed “Officer 
III charge of the Andamanese”, with heodijuartors at 
Port Blair, in 1879, and remained m the Andamans 
until 1899, when ho was sent homo on at count of 
ill-hoalth Tluoughout his term of duty he was m 
constant and intimate touch with the life of those 
tribes of shy. difficult and sometimes dangerous, 
little people As a result of his caro for them and his 
disregard for the risks ho ran in getting ulto touch 
with them, ho acquired knowledge of their customs 
iMul beliefs whith made him the equal, if not indeed 
tho superior, as an authority , of F. H Man, although 
the latter won the wider reputation through his 
books Mr Portman was a contributor of papers on 
Andamanese matters to tho publications of loamed 
and scientific societies, and made a remarkable 
collection of pliotograjihs of tho Andamanese and 
their articles of material culture 

We regret to amiomioo tho foUowmg deaths . 

Sir John Bose Bradford, K C.M G , C.B., C B.E , 
F.R.S , emeritus professor of mediome m Umversity 
College, London, president of tho Royal College of 
Fhysioians in 1926-31, on April 7, ag^ seventy-one 
years 

Prof. E. Cannon, emeritus professor of political 
economy m the Umversity of London, on Aprd 8, 
aged seventy-four years 
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News and Views 


Planning in Industry 

Planning m industry was debated in the House 
of Commons on April 3, foHowmg a motion by Mr 
A H. E Molson callmg for the establishment of a De¬ 
partmental Committee to consider the measures of 
mdustnal reorganisation necessary for the fullest use 
of modem methods of production and distribution m 
Great Britam Mr Molson urged the necessity for 
dealmg with the industrial position of the country 
as a whole and not by Departments of State or the 
like singly, and referred particularly to the reiluction 
of costs of production and the question of cheap 
distribution Organisation of industry on a national 
basis was regarded by Mr C U Peat as essential, 
both for the older and the newer industries, thus 
organised self-government would have avoided tho 
present desperate redundancy problem m the canning 
industry. The essence of the proposal was that tho 
majority of an mdustry sliould have the opportunity 
of putting their case before an mdependont tribunal, 
and on satisfying the tnbunal that ro-organisation 
was m the mterests of producers, consumers, wage- 
earners and other allied mdustries, statutory authority 
should be given to tho reorganisation scheme without 
delay, so that tho mdustry should be organised on tho 
most oiBoient basis it could suggest Mr II Mac¬ 
millan said further that the question was not one of 
Government mterferenoe with mdustry but the giving 
by Government of certain rights to mdustry by 
permissive legislation to undertake its own reorganisa¬ 
tion Under oertaui safeguards, majorities should 
have the right to govern 

During the debate, Mr G LeM Mander advocated 
the eatablishment of a committee of national develop¬ 
ment to fomiulate a consistent and comprehensive 
policy for the development of our national resources 
and to co-ordinate the work of different Departments 
of State Sir Herbert Samuel, roferrmg to the dangers 
of bureaucracy, emphasised the importance of 
management The ablest leaders of mdustry, he 
said, are themselves m favour of laiger measures of 
reorganisation for the mdustries m which they are 
engaged Tlie opposite point of view was voiced by 
Mr. R. Assheton m a bnlhant plea for mdependence 
and the adventurous spirit m mdustry on which 
progress primarily depends, and which is liable to be 
stiffed by ngid organisation. The dangers of eliramat- 
ing small enterprises were real and Mr. Assheton 
feared the effect of planiung on business confidence. 
Mr. W. Bunoiman, for the Government, emphasised 
the Bucoees of voluntary schemes of mdustnal 
reorganisation and referred to some of the failures m 
rationalisation. He expressed tho opinion that the 
reorganisation of all the great mdustnes of Great 
Bntcdn cannot be achieved by one and the same 
effort. The motion was by leave withdrawn 

Ocvciopsient of Colonul Forest Resources 

Tbx Secretary of State for the Colonies has set 
up an organisation under the Colonial Office for the 


development of colonial forest resources By consent 
of the Department of Scientific and Industrial 
Research, two of its technical officers have been 
transfurrod to the now organisation, namely. Major 
F M Oliphant, lately assistant director of tho Forest 
Products Research Laboratory, Pruioos Risborough, 
and Major J R Cosgrove, lately in charge of the 
Section of Utilisation at the Laboratory. Major 
Oliphant, as forest economist, will deal mainly with 
tho organisation of production, and will spend much 
of his tune in the Dependencies concerned, while 
Major Cosgrove, as market development officer, will 
be engaged in market promotion work, with reference 
to the United Kmgdom market and other markets, 
both British and foreign The organisation will be 
chiefly concerned with timber development, but will 
also mterest itself m other forest products, such as 
wood pulp, fibres, gums and resins and the like 
In both directions it will co-operate with the Imjienal 
Institute It will also work, of course, m close 
co-operation with the Forest Products Research 
Laboratory The Laboratory, as a research institution, 
will henceforward oonfine itself to questions mvolvmg 
scientific investigation and tests, while the new 
organisation will take over tho market promotion 
work, mcludmg commercial service trials, which the 
Laboratory formerly camod out under temporary 
arrangements on behalf of the Empire Markotmg 
Board The organisation will for the present be 
(juartered at the Imperial Institute Inquiries should 
be addressed to the Colonial Forest Resources 
Development Department, Imperial Institute, I^on- 
don, S W 7 


Statistics of Industry m England and Wales 

Statistics of industry derived from tho 1931 
oensus of England and Wales have recently been 
published (London : H M Stationery Office, 32«. 6d ), 
and as tho analysis is on a more comjirohensive scale 
than any hitherto published, tho volume is of ex¬ 
ceptional mterest A valuable feature is the rough 
comparison with previous censuses, examples of 
which are given m the following table 


iQdiutrv 


BulMlng, . 
Agriculture 
emotion 


S’leel 


JSIectilcal App&mtue, etc 
Cli«inlo»b, PaInU, Olle 
Hude^ 


Penoiu (In tbauMnds) 



In certain industries, for example, coal mining, iron 
and steel, engmeermg and shipbuildmg, exceptional 
expansion took place dunng the War, but this was 
followed by a considerable readjustment during the 
last deoeonium. In others, for example, buildmg, 
personal s^wioe, boots and shoes, th^ was a marked 
deolme, but recovery followed after the War. The 
numbers engaged in agnoulture, cotton and looe have 
deolined in e&ob census since 1911, though in poultry 
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farming there haa boon an mcreaae from 12,2(K) 
poraons m 1921 to 27,700 m 1931 The manufacture 
of eleotrioal apparatus, chemicals, paints anil oils ; 
hosiery , food , prmtmg and bookbinding, ronil 
transport , and a number of other industries havo 
expanded considerably m both census periods smce 
1911 An interesting fact recorded m the latest 
census is a groot increase m the number of male 
commorcial travellers, from 81,347 in 1921 to 120,212 
in 1931 

Economic Study of Japan's Papulation Problems 

“Conflict and Co ojicration, Kconomic and 
Political, in the Pacific” formed the theme of the 
C'awthron Ijocture, 1934, delivered by Mr. Frank 
Milner, at Nelson, New Zealand (Nelson, N Z • 
Cawthron Institute, 1934) There are, ho said, 
ominous explosive potentialities in Ja]ian’s growmg 
population pressure with its increase of more than 
one million per annum Her population density is 
now 437 persons to the square mile, and though this 

15 exceeil^ by Java, Belgium, England and Holland, 
the situation is complicated by the fact that only 

16 per cent of the land is arable With 2,774 persons 
living on each square mile of such lanil—not a foot 
of land bemg wasted—Japan has reached the pomt 
of complete saturation Half the farms are less than 
IJ acres m extent and three-quarters less than 
acres. The Jajianoso are not an emigratmg people, 
and there are only about 635,000 living abroad 
The only feasible solution of the baste population 
problem of Japan is the development of manu¬ 
facture and trade, though inadequate resources of 
coal, iron ore, petroleum and other raw materials 
handicap her mdustnal expansion. Moreover, 
Manohuna, accordmg to scientific experts, caimot 
provide coal or iron ore of the type needed for 
Japanese blost-fumaoes The shift from an agri- 
oultural to an mdustnal economy is far from com¬ 
plete, and at present less than 10 per cent of the 
population work m factories employing more than 
five persons Japan to-day is the real problem of the 
Pacific, and her isolation is breeding an ugly mood 
m her mihtansts The solution may mvolve regional 
allocation of raw materials and markets to Japan 
mvolving heavy sacrifices, but such co-operative 
effort must be made if a cataclysm is to be avoided 

?rtn(ou Emmanuel Fodiri 
'Thb centenary of the death of Francois Emmanuel 
Fod6r6, who was bom on January 8, 1764, is to be 
celebrat^ on April 12 at Strasbourg, where he was 
professor of medical jurisprudence from 1814 imtil 
1834. Hia “Trait4 de mddeeme Idgale et d'hygi4no 
pubhque ou de pohee samtaire”, of which the first 
edition was published m 1798 and the second in 
1813, was the standard work in medical jurisprudence 
in France during the early jiort of the last c«ituiy. 
In 1819 he was appomt^ lecturer m the history 
of epidemic diseases and hygiene at Strasbourg, his 
leetures being s^terwards published m four volumes 
m 1829-24. Hu other works included “Traitd du 
goitre et du ordtinisme, pr4o4d4 d'un discours sur 


I’lnfluence de I’air luimido sur I’entendement humain” 
(1790), “Enaai histonqiie ot moral sur la pauvret^ 
des nations, la pojiulation, la mendu iW, les hdpitaux 
ot les enfants trouv^s” (1826), “Recherchos sur la 
natuni, les causes et lo traiteinent du Cholera- 
morbus” (1831) and ‘ Kssai sur les diverscs os;i6ces 
do fohe” (1832) 

Moses Maimonides 

The January issue of Medical Life is a Maimonides 
number contammg an account by Prof Louis 
Genihenfeld, of the Philadelphia College of Pharmacy 
and Science, of the Hispano-Jowish physician, 
astronomer and theologian, Moses Maimonides or 
Abu Amran Musa Bon Maimon, on the occasion of 
the ootooentenary of his birth Bom at Cordova m 
Spam on March 30, 1135, ho stiidie<] under Averrhocs, 
and in 1160 left Spam for Fez, finally settling m 1165 
at Cairo, wheio he died on Decombor 13, 1204. His 
best-known medical work is a collection of 1,600 
aphorisms from Galen’s writmgs with forty-two 
critical comments His other chief medical works 
are a treatise on diet and personal hygiene written at 
the request of Saladin’s eldest son, who suffered from 
melancholia, and a book on pioisons and antidotes 
In a work on astronomy, he recognised the limitations 
of astrology, and declared that all works on the 
subject were the products of fools He differentiated 
between astrology and astronomy, maintainmg that 
m the latter only was to be found true and necessaiy 
knowledge His most famous work, however, was the 
“Guido for the Perplexed”, which was not mtended 
for popular consumption, but claimed to bo written 
by a philosopher to the philosophically mmdod, his 
purpose being to reconcile Aristotelian philosophy 
with Jewish theology and the dootrmos of Judaism 

Water with Heavy Oxygen 

There has recently been erected in the Chemistry 
Department of the University of Manchester an 
apparatus of the type first descnbeil by Hertz 
(Z Phy« , 79, 108 , 1932) and afterwanLs modified 
by Harmsen (Z Fhys , 82, 589 , 1933) for the 

separation of gaseous isotopes by diffusion The 
immediate object is to prepare oxygen containing 
an excess over the normal of the O** isotope For 
this purpose it is convenient to diffuse water vapour 
rather than oxygen itself The abundance of H,0** 
is approximately 1 . 500 and the ratio of the vapour 
densities of the ‘heavy’ and ‘normal’ water is 10 • 9 
The apparatus was designed to yield water containing 
about one per cent of H,0** The process of separa¬ 
tion IS very much slower with water vapour than 
with permanent gases owing to the adsorption of the 
vapour on the walls' of the porous tubes iiseii for the 
diffusion This adsorption is large oven at lOO® C A 
trial run just completed has yielded about 20 mgm 
of water the density of -which is greater than normal 
by about 26 parts per million, which is scarcely if at 
all outside the experimental error of the density 
measurement. The apparatus is now being modified 
somewhat to allow of faster working, and it is hoped 
that it will yield about 20 mgm a day of water 
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containing 0-5 to 1 per cent of H,0** The water so 
obtained (or tlie oxygen prepared from it) will bo 
used as an ‘isotopic indicator’ m reactions involving 
oxygen. A specimen of such water prepared by 
Hertz has already been used to investigate the 
mechanism of saponification of esters (Polanyi and 
Szabo Trans Faraday Sot , 30, 608 , 1934 ) 

The Naturalist m the Laboratory 

Sm Fbederick Gowlanu HorKiNS delivered the 
Racot Memorial Isicturo entitltxl “The Naturalist in 
the Laboratory” before the London Natiiial History' 
Society on April 2. Sir Frederick pouiltsl out that 
early biology was limited to study of the physiology 
anti morpliology of plants and animals (chiefly 
vertebrates), the causes which affeotcil them lieiiig 
largely conjectural, the chemist providtsl means of 
olucidatmg those problems Oliserviition of the 
bombardier beetle anti its explosive excretion first 
attracted Sir Frederick’s notice to those matters fifty 
seven years ago, and despite this first experiment 
proving fruitless, it was this which led to his taking 
up biochemistry. The work of the biochemist in 
oorojiaring tlie action of catalysis with enzymes has 
established tVie prot cssos at work which enaVile both 
plant and animal to digest and transform food 
materials into substances suitable for oxidation to 
enable life to continue Hut it does not stop there, 
for it has shown the relationship between sjiecies 
by the parallel processes carried on in similar species, 
and that each species may have its own process A 
further stage has lusan to show the necessity for 
oertaui substaiu es to allow the full utilisation of 
food supplies Known as vitamins, they pruvalo 
the moans for the body to obtain enough fuel to 
supply full growth and reduce vulnerability to disease 
Although systematic, taxonomic, morjihological and 
physiological research must continue, and the bio¬ 
chemist can still o[>en new avenues fur exploration, 
there is every scope for wide co-operation betwe<*n 
all branches of natural history from an ecological 
point of view Finally, although exact chemical 
reactions m plant and animal can be ascortamisl and 
reproduced experimentally, and although living 
tissues can bo made to fimction under artificial con¬ 
ditions, the origin and nature of life is a matter which 
scientific research has yet to explain 

A New Wind Tunnel 

Thb new 24-ft wind tunnel at the Rhyal Aircraft 
Estabhshment, Famborough, opened by the Secretary 
of State for Air on April 6, is the largest m Great 
Britam. It can contain a complete aeroplane, all 
of the machine except the outer portions of the 
wings bemg m the air stream and under observation. 
Air speeds equivalent to l\6 miles per hour ore 
obtamed The principal immediate use of this type 
of tunnel is the mvestigation of ‘mterferenoe’ between 
vanouB bodies m juxtaposition, such as airscrews 
and engme cowlings, which cannot be studied 
precisely upon small-scale models. Such problems 
cannot be exammed as fully as is necessary m actual 
flight owing to the uncertamty of the steadiness 


of the air at the moment of takmg an observation, 
and moreover, such experimental flymg with new 
and untried design ideas mvolves considerable nsk, 
and often delay, m bad weather This tuiinol is not 
the largest m the work!, there being a 60 ft X 30 ft 
ono at Langley Field, Umte<l States, and a 60 ft 
span ono in Franco (see Natubb, Feb 16, 1936, 
p 252) It IS interesting to note that one of the 
first machines to bo mvostigatod m this channel will 
lie a new one that has exceeded its anticipated 
jierformanco m cortaui respects by so much as to 
shake lonhdonco m the occepteil inethoils of esti¬ 
mating the total air resistance of combinations of 
differentlv' shaped boilips 

Shortt Clock at the Science Museum 

A Shortt fnni pendulum clock has recently been 
uistallml at the Science Museum, >South Kensuigton, 
and is now at work controlling the mam public dials 
of tlie Museum The Shortt clock was perfecteil by 
Mr W H Shoitt in 1921 as a result of a long period 
of experimental work in association with Mr F. 
Hopo-Jonos anil the Synchronome Company , the 
first clock was set up at the Eduibiirgli Royal Obsei va- 
tory m 1921, and Prof R A Sampson’s report on 
Its first year’s nm aroused great mterest among 
astronomers, as it had proved to have surjiassed all 
previous clocks in its accuracy A Shortt clock was 
luloptod as the sidereal standard at Gris-nwich at the 
beginning of 1926, and has proved itst'U capable of 
measuring tune to an accuracy of a few thousandths 
of a second per day, or bi'tter than 1 m 10’ The 
clock now exhibited m the Science Museum is 
iilentical with these observatory clocks except that 
the usual exliaimtod cop}K>r case for the free pendulum 
IS replaced by a dust tight glass cylmder the clock 
18 mounted on the wall of a public gallery with its 
slave clock by its side The deiicuto method of 
imparting an impulse to the free pendulum and the 
action of the hit-and mias synchroniser can thus bo 
studied m detail 

Excavations at jenebo, 1934-3; 

Dubino the season which has just closed, Sir 
Charles Marston’s archteological expedition to Jericho, 
of which Prof Jolm Garstang is field director, has 
penetrated to the neolithic levels of earliest occupa¬ 
tion which, it 18 found, cover a considerable portion 
of the site, under deposits of the Early Bronze Age 
measurmg 27 ft thick. In the noolitliiu levels, 
furmmg a layer 18 ft deep, were found sealed deposits 
in the form of a senes of superimposed house struc¬ 
tures, m which the floors had been plastered, coloured 
rod, and burnished There is evidence to show thaf 
the walls of thes? structures had been treated in a 
sqnOar fashion. One of the most mterestmg finds, 
according to n dispatch reporting the results of the 
excavation m The Times of April 4, is the head of a 
cult unage of human form made of unbaked clay, in 
which the eyes are represented by sheila. It was 
found m association with sherds of Theesaban pamted 
pettery and fragments of primitive local ware imme¬ 
diately below the ]^ly Bronze Age levels. The flint 
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industry of the neolithic levels is of the characteristic 
Palestinian t 3 rpo Although Palestine is not likely to 
rival Irarj in the number and intrinsic value of its 
archarological finds, the sense of its importance grows 
as further exploration brmgs to light cumulative 
evidence of the part it playixl as a meeting place of 
cultural influences from a diversity of direi-tions 

Portrait of Owen at the Natural History Museum 
The Trustees of the British Museum have received 
by the bequest of Mr Cynl B Holman-Hunt, who 
died last year, tlie portrait of Sir Richanl Owen, 
which was painted in 1881 by his father, the well 
known artist, William Holman-Hunt, OM It has 
boon hung on the oast pier near the main entrance m 
the Central Hall of the Natural History Museum 
The picture was m the possession of the artist’s 
daughter, Mrs Joseph, but she readily awcodod to 
her brother’s wishes as expressed ui his will, and 
arranged for its transference from the Athenicum, 
where it was temporarily on loan In the picture, 
Owen is depicted in Hunb-r’s gown seated in an 
armchair The position in the Central Hall is far 
from suited to a glazed picture, but it is the best at 
present available in the building , the tnistoos have, 
however, undertaken to provide one more satisfai-tory 
whenever the public part of the Museum is extended 
It is fitting that the portrait should lind a place at 
South Kensington, because Owen whs Huperiiitondeiit 
of the Natural History Departments of tho British 
Museum from 1866 untd 1884 Ho hod therefore a 
great say in the plaimmg of tho ni'w building and tho 
allocation of space m it to the several departments, 
and was in control when the building was opeaixl to 
the public, on April 18, 1881 Incorrectly but 
justifiably, he is usually known as the first director 
of the Museum, In addition to the distinction of the 
subject, the picture has considerable interest as a 
work of art, because tho eminent artist seldom 
engaged in portraiture, and only about hve examploa 
of that side of his work are known 

British Empire Cancer Campaign 

At the fifty-fourth meeting of tho Grand Council 
of the British Empire Cancer Campaign held on 
April 10, it was announced that a grant at tho rate 
of £350 a year for the year 1936 has been made to 
Sir Leonard Hill for the services of Dr T Reiter 
whilst continuing his research work on short wave 
therapy in the laboratones of the St, Jolm Clinic 
and Institute of Physical Medicine On the recom¬ 
mendation of'the Physical Sub-Committee of the 
Scientific Advisory Committee, a grant of £1,000 a 
year for two years has been mode to the North of 
England Council of the Campaign, to be placed at 
the disposal of Prof. W E. Curtis, of the Armstrong 
College, Newcastle, and Dr, P Dickons, research 
director of the Cancer Research Institute of tho 
North of England Covinoil, for the purpose of con¬ 
ducting an exhaustive scheme of research m short 
■wave therapy. A grant of £700 has been placed at 
the disposal of the Soientifio Advisory Committee for 
a special investigation, under its supervision, of the 


biological reactions of monochromatic radiations of 
various wave-lengths The Grand Council has decided 
to continue to offer from tune to time a prize and 
modal for the lavst essay submitl<sl on a set subject 
concerning cancer ii-sean h , gold medals will also bo 
awarded from time to time to those in tho British 
Empire who have carried out and published con¬ 
tributions to cancer research of outstanding merit 

New Mount Everest Expedition 

The Mount Everest Committee announi-es that 
another Mount Everest Expeilition will take place 
during 1935 36, with the lonsont of the Titian 
Government Mr Hugh Huttlodge, who led tho 
1933 expedition, has been offered, and has accepted, 
the leadorshij) The Committee, the chainnaii of 
which IS Sir Percy Cox, will in due time make an 
announcement of plans The first Mount Everest 
expedition under Col H Bury was in 1921 This 
was followed by a second expedition under (Jeneral 
C G Bruce in 1922, and a third under Lieut -Colonel 
E F Norton in 1924 On that evjKxhtion, Mr G A 
Is>igh-Mallory and Mr A C Irvine lost their lives 
in tho last thoiisanil fixit of the ascent, but it is not 
improbable that they reasbixl the summit The 
fourth cxiiedition, m 1933, met with exceptionally 
bad woathi'r ronditioris and was foiceii to abandon 
the attempt when success seeineil to be within sight 
In 1933, tile Houston Mount Everest expedition made 
a flight over the summit and Secured photograjihs 

Field Tnals of Agricultural Crops 

Fitrtheb reports of the field trials carried out in 
Great Britain under tho aiLspices of tho National 
Institute of Agni nltural Botany have boon published 
in its Journal (vol 3, No 3 2i Od ) As boforo, 
stress IS laid on the necessity for carrying out the 
experiments at several centies simultoneoasly, and for 
repeating them for threi* eonsooutive years, before 
really reliable ri'cemmendationi can bo made The 
results of the trials of cereals in Essi'x (1927-29) aro 
now complete ‘Yeoman’ and ‘Yeoman H’ proved 
by fur the host of tho winter wheats, and all autumn 
sown v'aneties were on an average £3 per aoro 
more valuable than those sown in tho spring 
As regards barley, ‘Plumage Archer’ was the 
must generally grown, although 'Spratt Archer’ 
gave ipiite as satisfactory yields, Autumn sowing 
if successful was profitable, a gam of £2 per acre 
being obtained, but the risk of bad winter con 
ditions has. of course, to be taken mto accoimt 
‘Grey Winter’ proved the hardiest and best yielder 
of the wmtor oats grown, but both standing and 
yielding capacity wore lower than desired Sprmg 
oats generally gave a higher yield than winter 
varieties. In every case the ailv usability of early 
sowing IS emphasis^, not later than the middle of 
November for autumn sowing, and during February 
for tho sprmg varieties. Tlio growing of named, 
rather than unknown, varieties is also of tho first 
importance, as it may mean a difference of as much 
as £3-£4 per acre m the value of the return Results 
from potato and sugar be^t trials ore also given, and 
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the publication concludes with the fourteenth annual 
report of the Official Seed Testing Station for England 
and Wales. 

Humane Slaughter 

In the thirteenth annual Benjamin Ward Richard¬ 
son Lecture which was delivered before the Model 
Abattoir Society on November 27 and has just been 
published, Su: Leonard Hill, who had chosen for his 
subject “Electric Methods of Producing Humane 
Slaughter”, maiiitamed that Richardson’s aun for 
humane slaughter was fulfilled by the introduction 
of the electric stunnmg instrument, which was a safe 
proceas and free from the objections maile agamst 
shooting. The current is obtamed from the usual 
200 volt 60 cycle A c lighting current, and is reduced 
to 60 volts by a transformer Tho olectrodes, which 
are at the ends of tho jaws of a tong like instrument, 
are apphed for 6 seconds m tho c^aso of pigs and for 
20 seconds in tho case of cattlo, after soakmg m 20 
per cent saline, one on each side of the jaw of pigs, 
and between the eyes and ears of calves and sheep 
The old method of electrocution, which caused 
violent contractions and even rupture of and hsemor- 
rhage into the muscles, is avoided by this process, 
and no spilling of blood occurs 

Geographical Methods and Earth Stucture 

Thk Pontifical Academy of Sciences of the Vatican 
City announces the offer of a prize of 10,000 lire, 
to be awarded for an origmal, unpublished thesis 
dealmg with the utdisation of geophysical methods 
m the mvestigation of the interior of the earth 
Scientific men of all nationalities are invited to submit 
theses, five typewritten copies of which, in French, 
Italian or Latin, should reach the Academy before 
November 1 of this year No orduiary member of the 
Academy, whether resident m Romo or elsewhere, 
18 eligible to compete The name of an author may 
be appended to his thesis or, alternatively, the author¬ 
ship may be mdicated by a motto or sign In the 
latter event, the name of the author should be enclosed 
in an envelope marked outside with the motto or 
sign A special committee, nominated by the 
Academy, will judge the theses submitted, fuid the 
award will be presented to tho successful author at 
the first meetmg of the next session of tho Academy, 
to be held m December 

Fifty Years of Chemical Theory 

Thb Liversidge Research Lecture dehvered before 
the Austrahan and New Zealand Association for the 
Advancement of Science m January by Sir D Orme 
Masson dealt with “Crucial Advances m Chemical 
Theory during tho last Half-Century'’. Tho lecture 
gave a brief s umm a r y of the uutiation of the theory 
of solution and electrolytic dissociation, the dis- 
oovery of the mactive elements. X-rays, radio¬ 
activity, atomic numbers and the nuclear theory of 
the atom, isotopes, positive rays and a generalised 
formula for the structure of all atoms proposed by 
the lecturer m 1921. The latter states that, if p is 
a proton, s an electron, N the atomic number and 
A the true mtegral mass of the atom, with n (neces¬ 


sarily mtcgral) equal to the difference A — 2N, 
then every neutral atom may be represented by the 
formula [(pt«)j? lP^)n]^Jf> which the nucleus is 
enclosed m the square bracket and the external 
oloctromc system is outside it In the case of 
hydrogen, n = — 1 The groupm pe and p,e have 
since been discovered m tho neutron and the heavy 
hydrogen nucleus, respectively 
The Ray Society 

At tho annual general meetmg of tho Ray Society 
on March 20, the followmg officers were re-elected 
President, Sir Sidney Harmer , Treasurer, Sir David 
Pram ; Secretary, Dr W T. Caiman Prof F. E 
Weiss was elected a vice-president, and Mr R Adkm, 
Dr. Stanley Kemp, and Mr E A. Robms were elected 
now members of Council. In the report of tho Council 
it 18 announced that the second and final volume of 
Prof Stephenson’s work on British sea anemones is 
about to be issued, and it is stated that the publica¬ 
tion of this finely illustrated and costly work has 
boon rendered possible by contributions from the 
Government Grant Fund of the Royal Society, and 
from several private donors, among whom Mr J 
Spedan Lewis is specially mentioned It is aimounoed 
that the issue to subscribers for the current year will 
be the first volume of a work on British Neuroptera 
by Mr. F. J. Kilbngton. 

Thiuiderstorm Survey 

Mb S Morris Bowbb, of Langley Terrace, Oakes, 
Huddersfield, mforms us that the annual survey of 
thunderstorms in tho British Isles which he has 
instituted will bo contmued during the coming 
summer Mr. Bower will bo glad to receive details 
as to tho place, date and time of the occurrence of 
thunder, lightning or hail Records of damage by 
bghtnmg will also bo especially welcome. The space 
and time distnbution maps of thunder have recently 
thrown useful bght on the question of storm travel, 
and on its association with meteorological and 
geographical considerations. The areas of greatest 
damage by bghtnmg are not necessarily those of 
maximum stomunoss, and m view of the value of 
tho determination of such areas in electric power 
transmission, it is proposed to pay particular atten¬ 
tion to this aspect of tho survey. 

Benefaction for Research mto Short-wave Therapy 

Thm Medical Research Council has agreed to act as 
trustee m administering a benefaction of £4,000 pro¬ 
vided by the Stock Exchange Dramatic and Operatic 
Society and named m honour of the secretary of the 
Society, Mr. Hugh 8. Quekett. The purpose of the 
gift 18 the promotion of research mto the value of 
short-wave radiation m the treatment of duease. 
The money will be used by the Council to meet the 
cost of assistance and special apparatus in expen- 
mentol and clmioal mvestigations to be made at the 
London Hospital under the direction of Prof. D. T. 
Hams, Dr. E May, and Sir Robert Stanton Woods. 

First Shipment of Petrol from BtUinghsm 

PBNDDta the completion of the erection of the 
plant for Hie direct hydrogenation of coal, the first 
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shipment of petrol, some 300,000 gallons, produced 
by the hydrogenation of creosote at the Btllmghara 
pleint of Imperial Chemical Industries Ltd , has been 
loaded mto the s.s. Otterhound, at Billingham 
The petrol is bemg delivered to the 8hell-Mex-B.P 
Company which, with the Anglo-American Company, 
are imdertaking distribution on behalf of the pro¬ 
ducers. This delivery mitiatos regular traffic between 
Billmgham and oast coast ports of Great Bntam 

Announcements 

PnoF F. G Donnan, professor of general chemistry 
m the University of London, has been elected an 
honorary member of the Chemical Society of 
Rumama Prof. Donnan has also been mvitud by 
the Danish Natural Science Association to give three 
leoturee m Copenliagen during the week beginnmg 
May 20. 

His Majesty the Kino has approved the award 
of the Royal Medals of the Royal Geographical 
Society as follows : Founder’s Medal to Major R. A 
Bagnold, for his journeys m the Libyan Di'sert, 
Patron’s Modal to Mr W Riokmor Rickmors, for his 
long-oontmued travels m the Caucasus and Russian 
Turkistan culmmatmg m his leadership of the Alai- 
Pamir Russo-Germem Expedition of 1928 The 
Council has awarded the Victoria Medal to Mr B J 
Wayland, for his work on the Quaternary geology 
of Uganda and the Rift, and its relation to man. 

The Gold Medal of the Institution of Mining and 
Metallurgy has boon awarded to Mr. Alfred Chester 
Beatty, in reoogmtion of his distinguished services to 
the rammg industry m the development of mmeral 
deposits, with particular reference to the copper 
resources of Northern Rhodesia. The following 
awards have also been made • the Consolidated Gold 
Fields of South Africa Ltd. Gold Medal to Dr David 
Williams, for his geological researches and for his 
paper on “The Geology of the Rio Tmto Mmes, 
Spam”: the consohdated Gold Fields of South 
Africa Ltd. Premium of forty g^meas to Mr Wilham 
Henry Wilson, for his paper on “The Tn-dimensional 
Projection of Mme Workmgs” ; the Arthur Claudet 
Students Pnse of ton gumeas to Mr. Charles Patrick 
McMillan, for his paper on “Milling Methods and 
Costs at the Alaska Mme Flotation Plant of the 
Southern Rhodesia Base Metals Corporation, Limited, 
Southern Rhodesia”, the WiUiam Frecheville 
Students Prize of ten gumeas to Mr. James G. Tradl, 
for bis paper on “The Relation between Width and 
Cost in Narrow Stopes”. 

Mb. B. H. St. John O'Nbii. has been appomted 
mspeotor of ancient monuments for Wales He has 
been assistant inspector of ancient monuments for 
Wales sinoe 1930. 

The following have been elected officers of the 
Royal Aercmautioal Society for 193S-36 : Preexdent, 
Limt,>Colonel J. T. C, Moore-Brabazon ; Vtoe- 
Pruidmt, Mr. H. E. Wimperis; Nets Member* of 
OounoU, Major T. M. Bariow, Major Q. P. Bulman, 
Dr. H. Roxbee Cox, Prof. O. T. R. Hill, Dr. N. A. V. 


579 

Piorcy ; Honorary Treasurer, Major D H Kennedy , 
Honorary Inbranan, Mr J E Hodgson 

The followmg appomtmonts have recently been 
made by the Secretary of State for the Colonies 
Mr. F C Jessop, to be adviser in animal husbandry. 
Department of Agriculture, Malta , Mr J B 
Poldmg, to be vetennary pathologist, Malta , Mr 
R N Twisloton-Wykeham Fiennes, to be veterinary 
officer, Uganda, Mr H C Kuig (late assistant 
conservator of forests, Ceylon), to bo assistant con¬ 
servator of forests, Mauritius, Mr F B. Wade 
(senior assistant geologist), to bo Government geo 
logist. Department of T.onds and Mines, Tanganyika , 
Mr E B L Colbome, to be engineering chemist. 
Public Works Department, Gold Coast 

It is probable that the Challenger Society will lie 
makmg further grants in aid of research durmg the 
year 1935-36. The General Committee is prepared 
to consider applications for small grants m md of 
research m marmo biology at a recognised laboratory 
during the current year Apphcations, accompanied 
by details of the proposed research, should reach the 
Honorary Secretary, Mr J R Norman, British 
Museum (Natural History), 8 W 7, before the end 
of April 

The origmal autograph manuscript of Alcido 
d’Orbigiij’s celebrated work “Forammiferes” which 
formed part of Ramon de la Sagra’s “Histoire 
Physique, Pohti<iue et Naturelle do I’fle do Cuba” 
(Paris, 1839), has been acquired for, and added to, 
the Heron-Alien Library of Foraminiferal Research 
at the British Museum (Natural History) 

Pbof a Wolf’s work on the beginnmgs of modem 
science and technology will be published shortly by 
Messrs Allen anil Unwm, Ltd , under the title “A 
History of Science, Technology and Philosophy m 
the Sixteenth and Seventeenth Centuries”. The book 
18 a comprehensive account of one of the most 
intereetmg scientific periods in the world’s history, 
and IB profusely illustrated from old prmts. 

Appucationb are invited for the followmg appomt- 
mente, on or before the dates mentioned —Engmeers 
for the Buildmg Research Station, Garston, and two 
jumor scientific officers at the Road Research Labor¬ 
atory, Hormondsworth—The Establishment Officer, 
Department of Scientific and Industrial Research, 16 
Old Queen Street, Westminster, S.W.l (April 17) 
A teacher of mechanical engineering m the Ipswich 
School of Engmeermg—^The Secretary for Fxluoation, 
Tower House, Ipswich (April 18) A lecturer m 
zoology m the University of Capetown—^The Secretary 
to the High Commissioner for the Umon of South 
Afhoa, Trafalgar Square, London, W.C.2 (April 30). 
An assistant lecturer in mechanical engmeermg m 
the University of Sheffield—The Registrar (May 3) 
An analyst a^ demonstrator at the Heuper Adams 
Agricultural College. Newport, Shropshire—The 
Fnnoiprd. A director of pathology and Lyle research 
scholar at Que«i Mary’s Hospital for the East End, 
Stratford, E.15—The Seoretai^, 
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Radiopotassium and other Artificial 
Radio-elements 

In (V lotU'T publislicil iii Nature of Janiiiirv 19, it 
was shown tliat the bombardment of scandium with 
noiitrons loads, bosido the formation of an active 
scandium isotope' to tho formation of a now 

potassium isotope hav mi? a half life value of 

about 16 hours aud emitting p rays the intensit> 
of wlucli IS roduied to one half of its initial value 
by an aliimmium foil of approximately 0 7 inrn 
thickness We were recently successful in preparing 
this potassium isotope K** hv the hombardment of 
calcium by neutrons according to the eijuation 

( ,H' 

Calcium carbonate, after bcuig exposed to neutrons 
produce 1 by a mixture of 200 300 mgin radium 
emanation and bervlhum powder, was dusaolved in 
dilute hydrochloric acid, 150 mgm sodium chloride 
arldeil and the calcium precipitated as oxalate The 
filtrate was found to bo active and tho inoasuroniont 
of both tho rate of docay and the absorption of the 
radial ion emitted has shown the pmsence of ,tK** 
Tho yield of K** from calcium is a low one, which is 
duo chiefly to tho fact that the isotope Ca‘* is only 
present to tho extent of 0 8 per cont m the mixed 
element caloiurn It is now possible to produce tho 
potassium isotope K** by each of the following 
reactions 

(1) » „K“ I .a' - i,K“, 

(2) „Ca“ + ou’ -= „K** -H ,H‘. 

(3) ,,Sc“ f ow' -- ,,K** + ,a‘. 

When applying neutrons slowed down by Kermi’s 
device by reflection by hydrogen nuclei, an active 
calcium isotope was obtained which decays with a 
period of 4 hours, tho formation of which is ilue to 
one of the followmg two reactions, 

.jCa*" + «a* =- „Ca**, 

„Ca“ + .a' --- „Ca« ; 

the latter being the more probable one 

We mvestigated also the action of neutrons the 
velocity of which was reduced by the use of paraffin, 
on zirconium and hafnium, and found that the active 
ziroonium obtamod decays with a period of 40 hours, 
the intensity of the P-rays emitted being roducod to 
one half of its initial value by an aluminium foil of 
0 6 mm thickness Tho disintegration of the active 
hafnium is much slower than that of zirconium, half 
of the activity acquired bemg lost only after the 
lapse of a few months Radio-ziroonium is presum¬ 
ably formed according to the equation 

,^r*‘ + ,a> = 4 .Zr*' 

In the case of hafnium, every place between tfie 
mass numbers 176 euid 180 being occupied by a 


known stable isotope, tho formation of the active 
hafiiiiifii isotope can only be due to tho process 

„Hf‘*» ) „n' -= 

On emitting p-rajs, according to tho equation, 
„Hf“' = „Ta‘»‘ -f p, 

the active hafnium isotojin becomes the only stable 
isotope of tantalum known 

(i Hevesv 
Hildk Levi, 

Institute of Theoretical Physics, 

< 'openhagon 
March 15 

' cf O Itpveny, Proc Roy Danuh Aead , Feb 3, 1935 
• AmaMI, D'AaosUiin, >'i mil, Pontecorro, llasrtti and 8pgr^, Rieerea- 
Sriratt/fo, Ucr 2, 1934 


Extension of the Ultra-Violet Wave-Length 
Limit 

1'hr best light source for the sfiectroscopy of the 
extreme ultra-violet region is the hot spark In tho 
spectroscopic work at this Institute, tho electrodes 
of tho spark are usually eonnwted through short 
straight leads to four condensore having a capacity 
O of 0 4 (xF together Tliese are chargoii to a tension 
V =■ 60-70 kv. The discharge through tho spark is 
periodic with a period T of about 8 |ji soc (corre- 
spondmg to a wave-length of 2,400 metres) Tho 
maximum current in tho spark is 



If III our case, I' = 50 kv , we have i m.r = 10,000 
amp If wo wish to mcrenao tho current in the spark 
we have to increase tho tension V, which is possible 
only to a certain extent Further, wo can increase 
tho capacity C, but this gives a rather slow increase 
m t Finally, we can decrease tho inductance m the 
circuit 


33 s;; 3 
> P>. > 



Now the straight leads from the condensers to the 
spark do not give the minimum mduotanoe. In 
fact, if we ‘cable' the leads so that the ourrttit flows 
m the interior of a cable in one direction and returns 
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on the outaide of the cable, tlie reeulting inductance 
decreases considerably. 

Wo have connected each of the four 0 1 [tF 
condensers through three cables to the electrodes of 
the spark This diminishes the resulting inductance 
to almost O-l, so tliat the peruxl docroaBes to one 
third and the maximum current increases throe times. 
At 60 kv we then have imax ~ 47,000 amp (if the 
discharge is still periodic) 

Wo have iiiv eatigatod tlio sjioctroscopic effect of 
this increase in the spiirk current with the lielp of 
a concave gratmg spectrograph having the plate at 
right angles to the Rowland circle* The gratmg 
had a radius of 1,800 mm and was ruled at this 
institute with 288 lines a millimetre The angle of 
incidence was 1 05“ 



With the condensers connected in the usual way, 
wo have obtained witli graphite electrodes the 
C v-line at 40 A rather well The O v Imo at 34 A 
and the C vi-line (the first lino of the Lyman senes) 
at 33 A were fault but visible after half an hour’s 
exposure 

When the condensers wore ‘cabled’, the intensity 
of these linos increased very much, especially the 
C vi-line Moreover, the second Lyman line of C vi 
at 28 A was detected 

When some lithium nitrate was placed in one of 
the carbon electrodes, the first N vi-lme at 28 A 
and the first O vn-lino at 21 A. liecame visible after 
about 1 hour With aluminium electrodes, some 
A1 xi-hnes down to 38 A appeared 

Thus the short wave limit of the ultra-violet has 
been extended from 33 A ’ down to. 21 A 

Hanuks AnrvitN 
V Huoo Sannkr 

Physics Institute, 

University, Uppsala. 

Fob 20 


' M SMcmiAD Dla 
■lUnnn .SlegbAlin 




Magneuc Pn^^rues and Crtucal Currents of Supra- 
conducting Alloys 

In previous jiapers* we reported that, m the stable 
state of supra-oonduoting lead, the induction B 
18 always zero. Wo shall now discuss measure¬ 
ments earned out with a leod-thalliiun alloy oor- 
responduig m composition to PbTl, and an alloy of 
66 per cent lead and 36 per cent bismuth. The 
measurements were made at vanoiis temperatures 
with the method we have previously desonbed 
(method No. 2)*. 

In Fig. 1 IB shoum the relation between induction 


B and tield-strenglh H for PbTl, at T = 2-11“ K The 
exjMinmonts show that 

(1) Up to a dofuiite critical field-strength //|t,, 
which depends on the temjsirature, B icmaiiis nearly 
7oro In this region the behaviour of iillojs and pure 
metals is the same 

(2) In the field interval fiom //|j, to the 

imluciion incroases with the field strength, gradually 
approochuig the value charocteristii for the non- 
supra-conductiiig metal Klei trieal measurements 
larried out on wirc.s fioin the same melt showed that 
the potential differeiuc romauis e<iual to zeio right 
up to the held strength /7ic, In the fielil interval 
from 0 to //it, the mdiietioii is inilejiendent of time 

(3) At the second eritu iil hold-strength 
which IS 1700 gauss at T^2 11", th(< alloy loses its 
supra conductivity The magnetic properties undergo 
no change at this point 



(4) Wien the field-strength is then decreased, a 
slight hvsteresis is observed and at zero hold-strength 
a small residual magnetisation remains, which does 
not depend on time 

The critical temperature was dotermmeil by 
measuring the electrical conductivity and the mag 
netic properties, and was found in both cases to be 
3 76“ K At all temperatures below T, the relation 
between B anil U corresponds to Fig. 1 Above T* 
the magnetic permeability is unity, which denotca 
that there are no nuclei of free lead m the alloy 

The expenments with the Pb-Bi alloy gave quali¬ 
tatively similar results 

We have already published measurements on the 
specific heat of the lead-bismuth alloy* showmg that 
no appreciable jump m the specific heat was obwrved 
at T, Thus the specific heat and the magnetic 
measurements are not m agreement with tJorter’a 
theory*. 

Finally, we can report on some measurements of 
the critioal electric current in the PbTl, alloy which 
destroys supra-oonductivity Wireis of this alloy 
0-71, 0*33 and 0-26 mm in diameter were prepared 
The appearance of a resistance was observed as the 
current was gradually mcreased. The experiment 
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was performed at various temperatures. We found 
that supra-conductivity i8 destroyed when the 
magnetic field at the surface of the wire reaches a 
definite critical value The critical field-strength 
caused by the current is slightly less than //fc, 

J N. Rjabinin 
L W Shubnikow 

Ukrainian Physioo-technical Institute, 

Klvarkov 



Thermal Rotations of Fluorescent Molecules 
and Duration of Luminescence 
Improved fluoronieter measurements, to bo pub¬ 
lished elsewhere in detail, of the duration of 
luminescence t of dye molecules yielded an unex¬ 
pected result, in that t for fluorescoino in water or 
ethyl alcohol solution was found to bo apparently 
greater than that m glycerine solution. This is 
contrary to theoretical expectations, accordmg to 
which T should be approximately proportion^ to 
the fluorescence efliciency, and it is known that this 
IS rather greater for glycerin than for water solutions 
It seems, however, that the effect of thermal 
rotations of the dye molecules can account for this 
effect The rotations of the molecules excited, for 
example, by (lolanseil light, tend as is well known 
to equalise the values of all intensity components 
This accelerates the decay of the intensity component 
7, parallel to the mcidont light vibrations and 
prolongs it for the perpendicular component /, As 

a result of this, there is an mcrease of the degree of 
depolarisation from its value p, for non-rotating 
molecules to p > p. On the beMis of F Pomn’s 
theory of polarised fluorescence*, we have been able 
to d^uce the following formulse for the time of 
decay of /, and I, . 

• exp (1) 

+2,.-(I-,.) .)] 

• exp (- :|)- (2) 

where /, is the value of /, for t = 0. The full argu¬ 

ment widl appear elsewhere 

From equations (1) and (2), it appears that the 
rates of decay are not exponential, but that they 
tire a sum or a difference of two exponential functions. 
Only for p — 1 or p = p, are they exponential and 
oorreepondmg to the mean life period of the excited 
moleottles In all other cases, for p, < p < 1, /, 
decays faster and If slower than s~V<’, As men¬ 
tioned above, experiments have shown that for 
the obeOTved tune of decay Tou of fluoresoeme in 
glycerine solution is smaller by about 20 pier cent 
than that for a water solution where p » 1 For 
however, the difference between the -tob, for water 
and glycerine solutions is withm experimental errors, 
which were about S per cent. 


Fig 1 shows Tob« for /j and I, for fluorescoino as a 
function of p in different glyoerme - water mixtures 

r xlO* 

5-0 


4 0 


0 


Although for J, the differences between Tot* for 
water and glycerme solutions aro withm the limits 
of experimental error and therefore cannot be at 
present detected experimentally, it seems that the 
hypiothosiH put forward above can give at least a 
qualitative explanation of the phenomena observLsl 
A Jablo^ski 

W SZVMANOWSKI 

Institute of Experimental Physics, 

University of Warsaw 
Jan. 25. 

■ K Perrin. J P*t»» , VI. 7. 890. 198«. 


Polymerisation of Formaldehyde 

Experiments on the autoxidation of gaseous 
formaldehyde (at 100° C ) in the light of the mercury 
arc showed the existence of a rapid induced pioly- 
mensation, whioh oontmuod unabated as a dark 
reaction on switchmg off the light No oxidation 
occurred durmg this ‘dark reaction’. 

The cause was traced to the formation of formic 
acid m the illummation pieriod It was then found 
that the addition of sm^ amounts of formic acid 
vajiour to pure formaldehyde gas precipitated a rapid 
and complete piolymerisation of the latter, the rate 
of which was unmfluenoed by light. The pressure - 
time curves showmg the progress of the pxilymensa- 
tion with varying concentrations of added formic 
acid are oorapiared in Fig 1. Whereas, even at so 
high an initial pressure of formaldehyde as, 500 mm. 
of mercury, the thermal ptolymensation normally 
proceeded only at a rate of about 16 mm pier hour, 
when 34 mm. of formic acid was present, the pressure 
fell at an initial rate equivalent to 2,296 mm. pier 
hour—some 140 times as fast. 

The appiaratus used for these experiments con¬ 
tained a stopcock and a ground jomt oonneutmg the 
quartz reaction vessel to the glass piortion of the 
system (whioh was eleotnoally heated). Neither of these 
could be directly heated, and it was observed that 
the solid pxilymer sepiarated mainly at the cold part. 
Experiraente performed m a completely heated glass 
system, however, oonflnned the observations made 
m the first appiaratus—except that m this case there 
was a residual pressure, due probably to the presence 
of a gaseous pxilymer, and the solid pxilymep sepiarated 
out on the hot wall. 

The order of the reaction is apiproxiinately uni- 
moleoular over most of the range, and the rate is 
not apipreoiably affected by piooldng the vessel with 
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quartz tubes. The formic aoid does not appear to bo 
used up appreciably during the reaction, titration 
showing that practically as much remamed at the 
end as was introduced imtially 

Detailed considerations of these experiments have 
led us to the view that the polymensation of formalde¬ 
hyde, mdiiced by formic acid, proceeds by a cham 
mechanism, in which the startmg of reaction chains 
and also the branching are controlled kmetically by 
the formic acid 

The results suggest that it is probable that the 
stability of monomenc formaldehyde depends mainly 
upon its freedom from traces of formic acid vapour. 



We liave found, further, that acetic aoid w etttoient 
as a polymerising agent, while prelimmary experi¬ 
ments with acetaldehyde viqiour at room temperature 
■how that a similar polymerisation may be induced 
by formic acid. In this case the pure aldehyde ap¬ 
peared to be perfectly stable, but addition of 25 3 mm. 
of formio aoid vapour to 298-2 mm. of acetaldehyde 
caused the pressure to fall at an mitial rate of about 
2 mm. per mmute, and brought about a total dunmu- 
tion of pressure eunountmg to 162-7 mm. of mercury 
John E. Cahbutusiks 
ROW. Norrish. 

Laboratory of Physical Chemistry, 

Cambridge 
Jan. 27 


Concentration and loniaing Tendency of Carboxylic 
Add Groups in' Cellulose and other Natural Products 

CaLLlTLoaB which has been subjected to oxidation 
with an alkaline oxidant is presumed to oontam 
oarboxybo acid groups, but does not show acid 
oharactsristios of the order usually associated with 
this group. The reason for this is that, whilst the 
oarboxybo amd groups are ionised within the celluioae 
phtue, the hjrdrimas are unable to escape mto external 
water, smce the anions form part of the oellolose 
lattuw. 

A theoretioal oonoideratioa of the ionio equilibria 
in the system ‘oxyoellulose’ - dysstufl - water led 


to the expectation that the constraint on the move¬ 
ment of the hydnons would be overcome by the 
addition of a neutral electrolyte liideoil, if the 
Donnan theory of inembrano e(|uihbrium is applicable, 
m presence of excess sodium chloride, the oonoentra- 
tioii of sodion, and therefore that of hjelnon, m the 
external solution should become equal to the re¬ 
spective concentrations within the hbre 

A qualitative experiment showed in a striking 
maiuier the oxistoiico of this effect. A sample of 
‘oxycollulose’, washed until the waslimgs were neutral, 
was placed m water and motliyl red {pH 1 2-6 3) 
added The colour changed slowly towards a hnal 
pH of 6, on account of mtorchange between the 
indicator sodions (present in very low concentrations) 
and the carboxylic acid liydnons When sodniin 
chloride was ailded a very marked furtlier change 
took place Acid ‘streamed’ out the fabric and in a 
few seconds the colour indicated a pH below 4 
In the presence of excess sodium chlondo, 
‘oxycelluloso’ becomes sufFic-iently acid to be titrated 
directly with sodium hydroxide, using an indicator 
turning sbghtly on the acid side of the neutral point 
A ready method of determining the content of car- 
lioxylio acid groups is thus provided Moreover, by 
the determination of the change of pH with salt 
concentration, it should be possible to evaluate the 
ionisation constant of tlio carboxybe acid groups 
S M Nkalb 

College of Technology, 

Manchester 
Feh 27 

A New Type of Anomodont Reptile 
It is abnost a hundred years smce the first Ano¬ 
modont reptile was discovered m South Africa by- 
Andrew Geddes Ham This skull was sent to Owen 
and m 1844 he described it under the name Dvcynodw 
laoertuiepe Numerous other T)%cynodon skullis wore 
afterwards sent to Ixmdon and are now m the 
Bntisli Museum (Natural History) The typical 
Dxcjpwdon 18 very mammul-like m much of its 
structure, but is remarkable m havmg hod a homy 
beak somethmg like that of the tortoise, with m 
addition III tho male a powerful jiermanently growmg 
tusk m each maxilla and no other teeth 

Diinng the latter half of the nmoteonth century- 
many species of Dteynodon wore described, and a 
number of other genera more or less allied to it, 
and m the last thirty years our knowledge has 
increased so greatly that we now know about 130 
species of Dteynodon and its allies 'Tlieso are grouped 
m an order called the Anomodontta Some have 
tusks in both sexes • some have no tusks m either 
sox Some have a row or a number of rows of molar 
teeth. But all agree m that the promaxillaries are 
fused to form a beak, and hitherto no species has 
boon known m which there ore any teeth m the 
premaxilloriee. 

A couple of months ago I discovered m bods of 
the Endothiodon zone of the Karroo an imperfect 
Uttle skull, which on bemg developed reveals a new 
typo of palate in that there is a number of teeth on 
Uie premaxillaries. In many respects the skull 
resembles that of some of the small Endothiodonts, 
such as Cryptooynodon of Seeley, or Prodioynodon or 
Emydwnnut; but the presence of at least seven 
teeth OB each premaxilla separatee it markedly from 
all previously known AnomodonU, These teeth are 
not like inoiaors, growing flrora the front of the 
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bone, but are fixed m the back of the fused pro- 
roaxiUaries as shown in Fig 1. 

This new type of Anomodont I propose to name 
Eunumtellta mtrus, after Gideon A Mantell, one of 
the greatest of our early palseontologists, and chiefly 
remembered by his discovery of Iguuinodmi 



Though Eumantelba la too late m time to hn\p 
been the ancestor of the Dicynodonts and the En- 
dothiodonts, it must be morphologically very near to 
tho common ancestor The loss of the prcmoxillary 
tooth would result in a prunitive Endothiodont such 
as Prodicyyiodon, and the further loss of the molars 
would result in a prunitue Dicynodont Possibly 
we may yet discover an ouilior typo with an un- 
epocialisod premaxillary. aii<l uieisor tooth m front 
It IS manifest that Eumwitdlia must he placeil in 
tile Anomodontia, but it seems necessary to make it 
the type of a now family Eiimantollida' 

B Broom. 

Transvaal Museum, 

Pretoria, 

South Africa 


Retinoscopy of Loris 

Iv connexion with a study on the affinities of the 
lorisiform Prunates, I have had tho opportunity, 
through tho kindiioss of Prof F O’B Eftison, of the 
Physiology Department of this 
Golloge, of oxaimnmg the retma of 
the living Slender loris with the aid 
of a Gullstrond large simplified 
oph thahnoscope. 

An adult female animal was 
placed imder very slight ether 
anaesthosia, sufficient to enable the 
head to be mcmipulated freely into 
the desired position Two drops of 
1 m 10,000 atropm solution were 
placed m one eye This dilated tho 
pupil fully m a few minutes, tho 
other pupil remaining oontraotod in 
Its normal slit-like rondition The 
instrument was easily focused on 
the retina and tho animal did not 
move the eyeball about unduly 
during the examination 

The retina gave a very brilliant 
reddish golden tefiex with minute 
BcmtiUating spots due to the presence of a 
tapetal layer. This masked the detail somewhat, 
but was overcome by the use of a green filter. 
The optic disc consisted of a very darkly pig¬ 
mented central area, surrounded by a paler nng and 


then by a marginal stone of lighter pigment From 
the disc emanated six large vessels and some smaller 
delicate ones There were three temporal vessels, 
upper, middle and lower, and likewise three on the 
nasal side A fair-sized vessel corresponding in position 
to a macular artery arose from tho disc between the 
middle and lower temporal vessels Tins artery’ 
passed transv'ersely outwards and ilivided into two 
branches, the upper of which crossetl over a branch 
of the middle temporal vessel and then returned 
again No spot wliere tho retina was differentiated to 
form tt macula < oiild be seen Tins docs not preclude 
tho xiosaibility, fiowev'er, that on microscopic examina¬ 
tion of sections a pnmordium maculic such as has been 
descnlied by Woollard'm Taratue may not be found 

Theie are m tlie jiernifiorol parts of tlm retina of 
Luria a numlier of small transversely running vessels 
One of these at least appeared to be an anastomotic 
channel Iwlween the lower temiKiral and the lower 
nasal vessels The central artery of the retma in/.orts 
therefore is not an end-artery in ttio anatomical sense. 

W C. Osman Hill 

Anatomy' Dejiartment, 

Medical College. 

Colombo, Ceylon 
Fob U 

*Wooll»rcl. H J1 , “Tlie Ilitlna of Prini»t«’' Proe Zon hoe, 1B27 


Cystine and Protein Relationship of Grasses 
An mteri'sting relotionship botwoou the cystino 
content and the jirotem content of grasses collocteil 
through different peiiods of the year has been estab- 
hshixl A coefficient of correlation of -|- 0 923 for 
10 pairs, mdicating an almost perfect relationship 
between tho iirotem content and the cystine content 
of the grasses throughout the year, is demonstrated 
The accompanying curves (Fig. 1) show a marked 
fall in both the protem and oystmo contents of the 
grasses through the wmter months, with a correspond- 
mg rise of both during the commencement of the 
ramy season dunng September and October As would 
be expected, the rarnfall curve shows a fair correla¬ 
tion between protein and cystine contents 


The grasses were collected at random dunng ten 
successive months from the Umversity of Pretona 
farm m 1932. The protein analyses were carried out 
by Mr. F. N. Bonsi^ at the University of Pretoria 
and ^e oystinh analyses were underti^en at this 
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laboratory. Tho method for the latter was bo.seii 
on a modification of tho cuprous-mercaptido pre¬ 
cipitation described by Rossouw and Wdken-Jorden 
in tho Btoohtmical Journal All material was drietl 
at 103°C 

H D Ho'iaouw 

Wool RoHoaroh Section, 

Veterinary Research Institute, 

P O Onderstepoort, 

Pretoria 
Feb 20 


Interaction of Radio Waves 
Prior to the obseivation of the mteraction of 
radio waves*, the study of tho propagation of such 
waves through tho atmosphere was concerned only 
with the offoot of tho ionosphere on them Tho con¬ 
verse effect, namely, tho influence of electric waves 
on the ionosphere, has already been considonxl by us 
in a theory of radio interaction* 

One of the stated consequences of our theory is 
that the modulation M, impressed by tho interfering 
wave on the wantod wave, is proportional to 
W(/* + 780*), whore//2re is tho modulation firequoncy 
of the interfermg wave ; that is, tho impressed modu¬ 
lation should be distorted m favour of the lower 
frequencies. 



Kio 1 

There were in Australia no stations sulHoiently 
powerful to allow us to verify this prediction, but its 
truth has been smoa oonfirmed by many observeis 
m Europe, notably Drs. B. van dor Pol and J. van 
der Mark* ahd several members of the World Radio 
Besearoh League. 

The quantitative observations of Drs van dor Pol 
and van der Mark give strong support to our theory, 
as may be seen in the aooompanyi^ diagram (Fig. 1) 
where the blaok dots represent the obwrved values 
of tho ‘depth of modulation’ with different modulation 
frequencies, and tho smooth curve represents tho 
formula y-aTO/Vf/' + TSO*). 

The number 780 which ooours in the denommator 
18 the product of two factors, <? and v, the values of 
which were derived by us respectively from the 
mveetigations of Townsend and Tizard on the 


motions of electrons in air and from tho estunates 
made by Appleton and Chapman of tho collision 
frequency v in tho Ileavisido layer Thus tho ob¬ 
servations of van der Pol aiul van der Mark are 
consistent with the conclusions of the aboiorrien- 
tionoil investigators. y ^ lUrLEV 

University of Syilney 

D F Martyn. 

Commonwealth Radio Ro'^oaroh Board, 

Aimtiiiha 


’■orM Hadui, April ZH, 1 


• to A report preunt 
und datril Septemher 


Frequency of Collision of Electrons in 
the Ionosphere 


We were much interested in a recent commuiuca 
tion* in whicli Mr. T. L EckersJoy tiosenbed the 
way m which he had ineosiirod tho rollmional fre¬ 
quency of electrons m tho region of tho ionosphere 
by comparing the absorption cooftieionts and group 
retardations of returned ochoes It is a well-known 
fact that the effects of tho region are only evident 
during the hours of daylight, ond this presumably 
accounts for tho fact that Mr Eokersley’s observ ations 
were mode between 1550 and 1030 hr , that is, alKiut 
one hour before sunset 

Recent experiments base led us to tho coneliision 
that waves rofloctoil from the F region are approombly 
absorbed m the E region during the day, and that 
this E region absorption doc reasos rapidly near sunw't 
This view 18 not in agrooinent with that of Mr 
Eckorsley, who eon-sidors* that F region echoes ore 
not appreciably absorbed in tho E region In a< cord- 
anco with our view, therefore, wo do not consider 
that Mr Eckersloy is justified m neglecting the 
decrease of E region absorption during tho loiirso 
of his oxpi'riinont, and it is our opinion that oxpori- 
monts of this kuul should only l>e done at times 
when either (i) there is no absorption in the E region, 
that IS. at night, or (ii) wlion tho K region absorption 
18 not changmg with time, that is, about MIX) hr , 
tho time of maximum E region absorjnion 

Workmg with thoso jiomta in mind, wo ha\ e lieen 
using a method of tho same kmd os that described 
by Mr Eckorsley to investigate the F, region, but 
we have restrioteil our observations to the two times 
mentioned alxjvo (for tho region observations are 
po.s8ible at all times of day or night) In October 
of last year we found the average v aluo of the 
oollisional frequency to bo 1 -6 x 10* per electron per 
second F T Farmer 

J A Ratc'I iffe. 


Cavendish Laboratory, 
(.'ambridge 
March 18 


‘ /*ror Ro» Sor , l4l, 710 , liss 


Lmkage of Chemical Changes in Muscle 
Wk should like to report some exporunents which 
form an extension of those recently described 
by Pamas*, and his colleagues. These workers, 
usmg musole bret poisoned with lodoaoetio acid, 
found that synthesis of creatine phosphate could go 
on, provided that phorohoglyceno acid was added to 
the brei. Breakdown of phosphoglyoenc acid can only 
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proceed if adenylic acid or adenylpyrophosphate ta 
preecnt, eind the syntheeis of creatine phoapbato was 
only observed during the short interval of time 
before the complete deamination of the co-enzyme m 
the lodoacetic acid brei. 

Our experiments were carried out with dialysed 
muscle extracts, which have the advantage of con¬ 
taining no carbohydrate or carbohydrate breakdown 
products, so that the addition of poison is unnecessary 
m showmg the phosphoglyceric acid effect. When 
phosphoglycenc acid (0 14 mgm phosphorus per c c 
extract mixture), adenylic acid and creatme were 
added to such an extract of frog muscle (buffered at 
pH 7*2 witli bicarbonate and phosphate), after 

1 hour at 18° C , about 20 per cent of the phospho¬ 
glyceric acid phosphorus hiid appoarenl as creatine 
phosphate phosphorus, and about 60 per cent as 
inorganic phosphorus. Controls showed that no 
creatine phosphate and no increase m inorganic 
phosphate appeared in the absence of adenylic acid, 
whether or not creatine was present Creatme cannot 
therefore dephosphorylate phosphoglycoric acid with¬ 
out the help of the adenylic oompounds 

Results similar m most rospoots were obtauied with 
rabbit muscle extract, which showed greater activity 
Changes m pyrophosphate content were also estimate 
here After 1 hour at 18° (’ , of 0'14 mgm phospho¬ 
glyceric acid phosphorus added per c c of the extract 
mixture, 80 per cent had disappeared, 20 per cent 
appeeunng as phosphagen phosphorus, 26 per cent as 
adenylpyrophosphato phosphorus, and 20 per cent as 
morganic phosphorus In an experiment with a lower 
concentration of adenylic acid, as much as 44 per 
cant appeared as phospliagen phospliorus Even after 

2 hours standing at 37° C. and 6 hours dialysis at 
0° C , addition of phosphoglycenc acid and oroatino 
to the rabbit extract gave a small phosphagen 
synthesis, and breakdown of about 60 por cent of the 
phosphoglycenc acid. It is likely that this effect is 
duo, not to the dispensability of adonyho acid, but 
to the extreme difficulty of removmg it completely 
from rabbit muscle extract. 

None of the extracts showed any phosphagen 
synthesis when adenylic acid and creatme were 
added and phosphoglycenc acid omitted. In all cases, 
when phosphoglycenc acid phosphorus disappeared, 
the formation of pyruvic acid was observed. 

The theoretical imphoations of these results have 
been discussed by Prof Pamaa. We ourselves 
moline at present to the view that reaction first takes 
place between adenylic acid and phosphopyruvio 
acid (formed as an mtoimediate between phospho¬ 
glycenc acid and pyruvic acid), and that the resuitmg 
adenylpyrophosphate then reacts with creatine 
(reverse Lohmann reaction), but further work is 
needed here. Adenylpyrophosphato apparently not 
only reacts with creatme, but also breaks down mto 
adenylic acid and free phosphate, so that exhaustion 
of the phosphoglycenc acid supply would load 
ultimately to the disappeeu'ance of adanylpyrophos- 
phate, and of creatine phosphate also by Lohmonn’s 
reaction with adenylic acid 

We are indebted to Prof. O. Meyerhof for the 
sjjecimen of phosphoglycenc acid used 

D. M. Nbkdham. 

W E VAN HKYNDfOTN. 

Biochemical Laboratory, 

Cambndgo. 

Peb. 28. 
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Interpretation of Fermat's Prmciple 
In order to demonstrate the possibility that an 
optical path between two fixed pomts may be merely 
stationary, that is, neither maximum nor minimum, 
Mr. T. Smith* includes in the infinite number of 
paths with which an actual path is to be compared 
those which m one homogeneous medium are non- 
reotilmear. Thus in Pig. 1. if A' is the image of A 
due to the lens FQ, the actual path APA'B is com¬ 
pared with the longer and shorter iinagmary paths 
AFCB and AQDB. 



no i 


Ponnat’s Prmciple, stated m the form “The optical 
path of a ray from one fixed pomt to another is 
stationary", excludes from consideration all rays 
such as FCB which m one homogeneous medium are 
non-roctilmear. Hamilton’, more than a century ago, 
demonstrated rigorously that “the property^ of 
ttatumary length belongs (in free space) to straight 
Imes and to such only”. Presumably, it is neglect of 
this fact whioh leads Mr. Smith to state “It is clearly 
a trivial matter to demonstrate that no given optical 
path 18 ever a maximum”. The usual demonstrations 
of the possibility of maximum paths on reflection or 
refraction by consideration of aplanatio surfaces’ are 
not, as Mr Smith suggests, erroneous. 



Mr Smith states that the tune happens to be a 
minimiun when the path does not molude an image 
of an end-pomt of the range considered, but if the 
path moludes such an image, the tune is neither a 
maximum nor a mmunum—it is simply stationary. 
To this generalisation severe objections may be 
raised. In the first place it is clear that, even if oorreot, 
it wo^d apply o^y to rcfieotion or refraction by 
aplanatio systems. Secondly, if in his Fig. 1, J3 is 
on the axis, his method of arg^ent would not serve 
to show that the path AA’B is simply stationary. 
Thirdly, tiie statement is not true m the case of 
r^eotion by an elliptical mirror of luffit firom a 
pomt source at a focus. The path APR (^. 2) 
oontains the image A' but it is not simply stat ion a r y, 
it is the maximum, and AQB is the minimum, of aU 
paUis from A via the mirror to R 
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The application of Fcnnat'a Principle to paths 
through non-aplanatio systems generally involves a 
lengthy mathematical procedure A relatively simple 
ease is that in which the end-pointa are on the axis 
of a refractmg sphere. When the end-pomts are 
equidistant from the sphere, the actual non-axial 
paths are merely stationary while the corrospondmg 
axial paths are minuna. 

O Dahbyshtop 

Physics Deiiartmeiit, 

Armstrong College, 

N owoastle -on -Tyne. 

‘NaIITM. IS8, 8S0, 1934 

•Dublin Unit Rtvita, p 795, Oot 1833 MAUunuiUcftl Papera, 
1, 811 , 1931 

•Drude, "Theory of Optlm", 9-11. 1902 


In the wave theory of light, the ‘geometrical’ laws 
of optics—reotihnear propagation, reflection and 
refraction—and other results besides, rest on a smgle 
principle. The fundamental postulate is that any 
tram of waves may be replevied by a sheet of sources 
of suitable mtensities and phases, that is, paths such 
as APCB of Fig 1 of Mr Darbyshire’s letter are to 
be taken mto consideration equally with paths like 
AQDB Of all piossible paths, the ‘rays’ of geo¬ 
metrical optica are found to be stationary paths and 
so suitable for phase calculations j this is the essence 
of Fermat’s Principle. 


Of the spociflc objections Mr Uarbyahiro raises* 
the first rests on an unnecessary restriction of ‘image’ 
By this term wo ought to understand any pomt whore 
the wave system oxliibita a siiigiilarity , this normally 
oorresponds to the ro-intorsoction of any two neigh- 
bourmg rays arising from the same object point As 
regards the second, I have assumed the stationary 
property throughout, and the reasonuig used is, I 
think, generally applicable with a symmetrical 
system As to the third objection, which has been 
mentioned by other physicists also, it may be ob¬ 
served that, according to geometrical optics, APR 
and AQR are the only possible paths botwooii A and 
R for a single reflection, and the laVjelbng of two 
isolated paths as a minimum and a maximum seems 
to mo mappropnato m any case Taking the more 
general view of the wave-theory, the mistake to 
which I directed attention is duo to the neglect of 
the Jacobi test* for the existence of maxima and 
minima The noeii for this test can be formally shown 
by considering the lengths AP and PR of Fig 2, 
which, as Mr Darbyshire mentions, are the minimum 
paths from P to A and R Tlio statement that the 
path APR IS a maximum then takes the form 
mmimum -f minimum = maximum. 


which IS obviously false 


T. Smith 


‘ Fonyth, "Csloului of Variitloo", pp 25,134, etc 


Points from Foregoing Letters 


Raoiopotassiok (atomic mass 42) has been made 
from potassium atoms of mass 41 and from scandium 
atoms of mass 46 by bombardmg them with neutrons 
It lias now been obtained by Prof G Hevesy and 
Miss Uilde Levi, m the same manner, from calcium 
atoms of mass 42 These investigators have also 
prepared radioactive isotopes of calcium, ztreomum 
and hafnium from the corresponding elements 
Prof. H. Alfv6n and Mr. V. H Sannor have ob- 
tamed ultra-violet light of very short wave-lengths 
(down to 21A , on the borderland of X-rays) from a 
spark disohaige between graphite electrodes 

The relation between the mtonsity of the field 
applied and the magnetic mduotion produceil in 
lead-thaUium and lead-bismuth alloys at very low 
temperatures (when their electrical resistance ap¬ 
proaches zero) is described by Messrs. J N. Bjabimii 
and L. W. Shubnikow. They show that above a 
certain field strength the alloys lose their ‘supra- 
oonductivity’. 

Contrary to theoretical expectations, the duration 
of luminescence of fluoroscemo m water and m alcohol 
was foimd to be greater than in glyconne. Dr. A 
Jablofiski and Mr. W. Szymsuiowski consider that 
this unexpected behaviour can be explained by the 
rotation of the molecules 
Mr. J. E. Carruthers and Dr. R. G. W. Norrish 
report that the presence of a small amount of formic 
or acetic acid qmokens the condensation of gaseous 
formaldehyde to its solid polymer (known com- 
raeroially as ‘meta’) They act m a similar way upon 
acetaldehyde vapour 

8 . M. Neale finds that the addition of salt to 
oxioellulose liberates its acidic hydrogen ion. The 
actiem can be made use of in the quantitative eetnna- 
ti<ai 6f the acidity of oxyoellulosa. 


The anomoilont or dic>'nodont reptiles difief from 
all the other mammal-like reptiles, in havmg no 
teeth m the premaxillary bones The discovery of a 
fossil typo which has teeth m the premaxiUanos is 
reported by Prof R Broom It helps to bridge 
tho gap between the several known families of 
reptiles, 

Mr. S D. Rossouw finds a close proportionality 
between tho percentage of oystine and of protein m 
grass m South Africa throughout the year Tho 
sulphur compound, oystmo, is a constituent of sheep’s 
wool. 

Messrs F T Fanner and J A Ratchflo havo 
dotormineil tho average frequency of collisions 
between electrons and molociilos m tho F, region of 
the ionosphere (about 300 km high) Their experi¬ 
ments were carnoii out at times of the day when the 
absorption of the reflected waves by tho E region 
(about 100 km high) dues not change with tune, a 
}>recaution which, they state, Mr Eokorsloy did not 
toko when ho measiir^ the collisioiial frequency of 
electrons in tho Fj region (about 200 km high). 

Working with dialysed muscle extracts, Dr D M 
Needham and Mr W E van Heyningen confirm the 
findings of Prof Pamas and his co-workers that 
culenylic acid and creatine are essential intermwiiaries 
in the reaction by which tho muscle obtains its energy 
from the transformation of glyoogen mto lactic acid 

Mr O. Darbyshire critioises tho illustrations given 
by Mr T Smith, who has claimed that Fermat’s 
prlnoiplo requires an optical path to bo stationary 
only, and not necessarily a maximum or a mmimum 
Mr. T. Snuth, m replying, justifies his consideration 
of non-lmear optical paths m his vanational treat¬ 
ment, by reference to the extended Huygon.s’ prin¬ 
ciple. 
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Research 

Archaeological Studies of Disease Introduction. The 
arclucologist lias always to proHs into hia nervicoa the 
methods of other acioncos, and Dr Jolin II Provmse, 
assistant professor of archceology at tho University of 
Ari/ona, according to a communication issued by 
.Scionco Service of Washington, DC, is utilising 
recent botanical studiM ui an mtorosting manner to 
check data upon tho occurrence of disease among 
American Indians in prehistoric times Dr A U 
Douglass, astronomer of the University of Ari/ona, 
has developed very thoroughly tho use of aimual 
rings to dotomiino dates over a period running back 
through many centuries, tho wostom American 
climate having kwl to tlie formation, over wide 
regions, of growth rings that appear woll correlated 
with varymg clunatic conditions Dr Provmse now 
attempts to mub'h the growth rings in fragments of 
woods buried with diseased Indians with this well- 
established ‘tree-rmg calendar’ The tree-ring 
calonilar has onabloil tho ago to bo dotenniniHl of 
many pueblos and chfi dwollmgs, and Dr Provmse 
now hopes to dotermme how far back various 
diseikSoB that affoit the skeleton tan bo tiaced 
Among tho diseases diagnosed in those early Indians 
are Pott’s disease , rickets , osteomalacia, a nutrition 
disorder of adult women rosombhng rickets . arthritis 
and Paget’s disease Tho origin of syphilis is in tho 
ramds of the workers, but its diagnosis on pathological 
bone characters appears uncertain It is stated that 
so far there is no proof tliat it existed ui America be¬ 
fore the coming of Europeans 

Cultural History of Cook Inlet, Alaska. Dr Eroderica 
do Isiguna’s report on her expeshtum to Cook Inlet 
(University of Pennsylvania Museum, Philndolphia, 
1034) covers the matc'nal collected durmg throe 
seasons (1930 -32) spent in Cook Inlet and Prince 
William Sound The mam objective of tho expedition 
was to mvostigato tho question whether an earlier 
population with an Eskimo culture had preceded tho 
present Athabascan Indians. The evidence <-onsidered 
hero 18 based niamly, though not exclusiv'ely, on 
material from Koohemak Hay The Kachemak 
culture IS interpreted as fallmg into four stages Tho 
basis seems to have been a fairly generalised typo of 
Eskimo culture which included a number of elements 
common to the Arctic and North Pacific areas The 
stone mdustry of the earlier times is charactorisod 
by the relatively greater importance of chipping, 
moludmg even tho chippmg of slate. I.Ater, polished 
slate grows m importance and ohippe^l stone becomes 
less important In the second period notched stones 
appear m great abimdance. In the bone mdustry, 
the importance of Thule Typo 1 is to lie noted m the 
P’lrst Period Pottery and copper are rare and are 
roatneted to the last phase of the Third Period The 
Second and Third Periods alike have flexed bunal 
with grave goods. The dismembered bunal is peculiar 
to the Third Penod Artificial eyes and clay masks 
are characteristic of tho Third Penod Scattered and 
broken human bones belong to all periods except the 
First Tho house of the Second Period is partially 
built of stone and whalebone , that of tho Third 
Period IS entirely of wood Both are semi-subter¬ 
ranean The Eskimo dog, fairly well represented m 
the First Period, declmee m numbers throughout the 
development of the culture. The culture of the First 


Items 

Period has more pomts of I'esemblanco to the Aicfic 
Thule culture of Canada, while that of the Third 
Period, which is the best known in this investigation, 
shows development away from the more typical 
Eskimo pattern towards a more specialised local 
complex 

Education of ExcepUonal Children. In Pamphlet No. 
49 of a series on “Teachers’ Problems with Excejitional 
Children”, imhlished by the USA. Education Offloo, 
Miss Elisa Martens deals with tho children who, 
though not iiji to tho normal standard of mtolligonco, 
aro yet able to profit by tiammg at an ordmary 
sohuol Here they grow up in a normal environment, 
and can bo tramtsl for useful citizenship It is 
essential that tho teacher should be interested in 
those children, and should study each case mdividu- 
ally Tho curriculum should be modified for them if 
necessary, and their physical fitness promoted by 
care and by training in health habits , but above 
all they must bo made happy, and this can best lie 
done by giving opportunities for the expression of 
such talents os they possess in creative activity. 
Montallv rctardwl children newl the same basic 
types of oducMional activ ities as do normal children, 
blit tho teachmg should bo as jiraitical as possible 
The pamphlet gives much practical advice on a 
subject which must concern all those who arc in any 
way rosponsiblo for the young 

Preventive Inoculation against Diphtheria. In the 
sprmg issue of tho Fiqht aqaitmt Disease (23, No I), 
the journal of tho Rosoarcli Defence Society, Sir 
Leonard Rogers contributes an article on tho effect 
of preventive inoculation on tho incidence and 
seventy of diphtheria m nurses and children. Ho 
concludes fi-om an analysis of a largo mass of statistics 
that the Schick testmg for susceptibility and tho pre¬ 
ventive inoculation are ijuite harmless, and no serious 
or harmful effect, still less a fatality, has resultoil 
among 150,<K)0 individuals treated Of 16,478 
‘protected’ children, only 0 1 per cent were attacked, 
but no less than 22 6 per cent of 268 ‘unprotected’ 
contracted the disease Similarly, of 5,679 ‘protected’ 
nurses treating diphtheria cases and exposed to grave 
danger of mfection, only 1 '86 per cent wore attacked, 
but of 166 known ‘unprotect^’ nurses, no less than 
24-1 per cent contrewited diphtheria The average 
seventy of the disease among inoculated persons 
attackml IS also much loss than among the nnm- 
oculated 

Indo-Austrahan Fishes. Dr J D. F Hardenberg has 
discussed the species of the genus Stolephorus in 
Treubia, 14, Livraison 3, 1034, and in the same 
journal he has two further papers on new or rare 
fishes of the Indo-Austrahan Archipelago and the 
fish fauna of the Rokan Mouth. Stolephorus is a 
genus the members of which are caught in coastal 
and OHtuarme waters Breeding along the coasts, 
their eggs are rarely found out at sea, but the adults 
may live in tho deeper open sea waters, and there is 
evidence of migration not fully understood Many 
of them rue good for food, the well-known red or 
Macassar fishes being coloured artificially with a 
fiinguB added during preparation. The author has 
disoovered several new forms which he has studied 
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m great detail —nine specioa in all Ho suggests 
from the results of those investigations, and m 
aooordanoo with the embryologicnl data found by 
Dr. Dolsman, that the long slender forms of the 
open sea with a high total number of vertebras and 
the anus havmg a baokwanl position are more primi¬ 
tive than the higher coastal forma with fewer vortobrie 
and the anus farther forward In agreement with 
this, he states that it might be concluded that there 
had been durmg the evolution of the genus a migra¬ 
tion from the open sea towards the coast and into 
the tidal nvors 

Migrations of Mule Deer. The summer range of the 
Rocky Mountaui mule deer, Odocoilemt htmmnua, lies 
along the higher ridges at elevations of 4,()(»0-l2,000 
ft , but in wmter it descends, os a rule, to the lower 
foothills, from 3,500 ft near tlio lower limit of the 
yellow pme forest to 1,500 ft in tho oak covered 
sides of the interior valley of California (Joseph S 
Dixon m California Fish and Game, 20 , 1034 , now 
published sejiaratoly) Various factors contribute to 
this migration, the autumn and sprmg journeys of 
which may together cover one hundred miles Food 
IS an important item if suitable food is avail¬ 
able, some or all the deor may not migrate, and 
food considerations seem to outweigh tho effect of 
low b-mporature Ihit a heavy fall of snow, by 
making food plants inaccoasible, becomes a mam 
factor in determining the autumn migration from the 
high ground It also compels tho <leer to move to 
open lull sides whore they can move freely, and this 
may enable them to obtain a livelihood on a wmtor 
range where forage is relatively sparse , but, most 
unportant of all, it adds to thoir chances of escapmg 
from their enemies, the coyote and the cougar The 
deer appear to realise that they are at a disadvantage 
agamst these carnivores m deep crusted snow, and 
although m some such areas food, m the form of 
wind-broken branches, remamod abundant, they 
were avoided by tho deer 

Larval Trematodes m Terrestrial Molluscs. W. Adam 
and E. Leloup have brought together {Mem, Mus. 
Roy. d’Hist. Nat Belgique, No 62, 1934) tho records 
in the literature on the larval trematodes foimd m 
terrestrial molluscs, and have added critical and ex¬ 
planatory observations on them They jioint out 
that ttie trematodes belong for the most part to the 
subfamily Brachylaunm® (= Harmostommw), and 
that the determmatioii of the larval stages is almost 
unpossible because of defective descriptions The 
authors summarise in tabular form the measure¬ 
ments and other data available on the adults of the 
species of Brachylaima the larvae of which are found 
in terrestrial molluscs, add a similar table for tho 
larvae, and a third table sliowmg tho trematodes 
recorded in terrestrial molluscs (except the Suc- 
omeidse). Tney record their observations on two 
species of Braohylaima from five helicme snails 
oolleotcd in Belgium. 

The Embryonic Cell. The modem fashion for sec¬ 
tional monographs leads occasionally to the delunita* 
tion of subjects for treatment which leave the writer 
revolving almost in vaouo, and this seemed to have 
happened to Dr. Ren6 Soudges m the monognqih on 
“La Cellule Embryonnaire” published as No. 208 of 
Aotualit^s Selentiflques et Industnelles (Peuis ■ 
Hermann at Cie). He expressly disolaims any inten¬ 
tion of dealing with the phenomena of fertilisation 


or of subsequent embryonic dov’olopment, and there 
reinams very little to say in these 00-70 pages upon 
the plant oosjKire. It is probably very useful to have 
our Ignorance of this all-important coU thus clearly 
exposed, and such problems as its polarity of organ¬ 
isation, tho persistence of such structures us plastids, 
vacuome and choudnomo are discussed very mterest 
ingly. Dr Sou5gtw goes a little beyond his own pre¬ 
scribed limits when ho makes tho interesting pomt 
that coll divisions follow most rajndly in Angiosperra 
oospores when these are associated w ith an endosperm 
also built of cells; when tho endosperm remains for a 
long time a tissue with many nuclei without separate 
walls, then the oospore is slower to coiiiiinie its 
development 

'Brown Spot’ Disease of Turf. A short article b> Dr 
F T Bennett, m the Gardeners' Chronicle of 
February 23, describes a disease of grass turf known 
as doUarspot in America It has boon assumeil that 
lihizoclonia solani, tho fungus causing Rktzocionui 
disease of potatoes, was a common cause of brown 
spot maladies of turf Dr Bennett shows, however, 
that this IS rarely the case in England, whore another 
species of Rhizoctonia, named provisionally R 
Monteithuinum, is responsible for most of the damage 
No spoms of tho fungus have yet boon disooverod, 
but it propagates itself readily 1 rom pieces of mycohutn 
and sclerotial ttakes These may blown by wind, 
and can witlistand storage for fifteen months or 
more Cultural charotters of tho fungus on artificial 
media, and symptoms of the disease on lawn turf, 
arc descrilKxl 

Gaseous Transfer of Silica. In Economic Geology (pp 
464-470; 1934), K Ingorsoii discussed in a most 
stimulatmg way tho problem of tlie possibility of 
transfer of ‘uisoliiblu’ oxides by solution m gases at 
supercritical temj>eratures That tlie process is a 
real one, and of fundamental importance m the 
gonegiB of both ore deposits and igneous rooks, is 
indicated by some experimental results recorded by 
F V Syromyatnikov (ffrtMi (?eoi, pp 89-92, 1936) 
Tho object of the study was tho synthesis of sorpontme 
from raagnesuuu hyilroxide (in the upper part of an 
autoclave) and silica and water (in the lower part of 
the autoclave). Hilica was transferred iipwonis by 
water (gas) at temperatures of the order 400“ C , and 
in some of the exporunents Fe,0, was also foimd to 
have migrated upwards A sample of gas with 
‘dissolved’ SiO, and Fo,0, was condensed and 
analyseii The amounts found were 0*74 gm of 
SiO, and 0 90 gm of Fe,0, per 1,000 gm of water 
Another point of interest is the proof that more 
silica was earned up, and fixed as serpentine, than 
was present at any given time in the gaseous solution. 
Hence difTusion of silica tlirough the gaseous medium 
must have ooourred 

New Zealand Pastoral Industnes. A monograph on 
the pastoral indiistrioa of New Zealand by Dr. R. O 
Buchanan is tho first publication of the newly 
established Institute of British Geographers, wluch 
appears along with the Transactions as Publications 
Nos 1 and 2. The treatment of tho subject is mainly 
economic, and goes at lengtli into questions of 
labour, morkotmg emd prices; but cortaui facts of 
geographical importance emerge The whole of tho 
oooupied area of tho country seems to Ixi suited for 
both cattle and sheep, but almost evorj-where 
there is a more or less pronounced bios, in which 
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local geographical condittons play a part, in favour 
of one or other branch of the hve-stock industry 
CkinditionB favouring cattle, which moans dairy cattle 
since the world situation does not favour beef export, 
are low elevation, easy relief, rich soil and frequent, 
dependable rainfall Absence of those factors, 
especially the topiographioal ones, leads to prodomin- 
anoe of sheep The monograph is well illustrated by 
maps and statistics, and is fumisliod with a detailed 
bibliography. 

Ignition of Firedamp in Coal Mines. We hove received 
papers Nos. 89 and 90 from the Safety in Mines 
Research Board, the former hooded “The Ignition 
of Firedamp by Broken Electric Lamp Bulbs” by 
Q Allsop and R. V. Wheeler, and the second headed 
“The Igmtion of Firedamp by Cool-Mmmg Ex¬ 
plosives” by C A Naylor, W. Payman and R V 
Wheeler The former is somewhat mconchisive. It 
IS pointed out that under certam conditions the 
heated filament of an electric lamp after fracture of 
the glass bulb can ignite firedamp, and experiments 
liavo been carried out by the Research Board to 
see whether it is possible from the oppoonvnoo of a 
tungsten filament to determine whether or not the 
filament has been burnt out m the presence of air 
(possibly air and firedamp mixed) and may therefore 
have origmated an explosion Whilst the condition 
of the lament, whether oxidised or not, can be 
determined, the results are by no means conclusive 
The second paper gives a historical review of experi¬ 
ments on the Continent on the use of ooolmg salts 
for preventmg explosives from igniting firedamp. It 
seems that an eicplosive sheathed in sodium bicar¬ 
bonate IB effective and practicable m this respect, 
and that the shoath does not interfere with the 
action of the explosive 

Insulators of High-Voltage Transmission Lmes. It is 
now well known that when the insulators of high- 
tension lines are subjected to an atmosphere loaded 
with industrial or saline matter, the deposits they 
receive frequently cause ‘faults’ on the lino owing to 
‘flashovors’ at the normal pressure In a paper roail 
to the Institution of Electrical Engmeers on March 20 
by W. J. John and F M Sayers, it is stated tliat 
these flashovers are usually duo either to the insulators 
gettmg coated with dirt or grit if near an mdustnal 
neighbourhood or, if near the sea, to a coating of 
salt To prevent faults formmg, it is necessary to 
keep the insulators clean, os the dejKisit may increase 
rapidly. In some cases an ounce of matter heis been 
collected from an insulator after only a few weeks 
service When it is an mdustnal deposit, expenenoe 
has shown that all faults occur durmg fog and mist, 
and that all insulators which fail are covered with a 
deposit of carbon. It has also been noticed that no 
faults occur durmg or after rainfall Normal ramfall 
keeps the insulators reasonably clean This shows 
that the insulation o-an be improved by dosignmg 
the insulator so that a largo length of the leakage 
path IS exposed to direct rainfall Although ram otm 
wash deposits away, it unfortunately pro^des a wet 
surface which forms by itself a leakage path. Sunilarly 
wind blows the deposits away, but it also brmgs gnt 
and dust to thran. Hence the good and bad effects of 
wind and ram have both to be taken into account 
when designing insulators Salt spray is deposited 
when near the sea in moist sticky patches on their 
surfaces When dew falls a conducting film of salt 
moisture is formed which may lead to sparking 


giving excessive leakage current and so cause the 
protective gear to operate and interrupt the supply. 
An important conclusion the authors arrive at is that 
insulators of different designs may be advisable 
along different sections of the transmission line 

Cataphoretic Velocity of Colloid Particles. Moosuro- 
monts of the cataphoretic velocity of colloid 
particles made by Messrs G N. Mukherjee and 
S O Chandhury, Umversity College of Science 
and Technology, Calcutta, smoe 1923 and published 
m the Journal of the Indian Chemical Society from 
time to time, have mdicated that the concept of the 
‘ontioal coagulation potential’ is of doubtful value, 
smee the value of the cataphoretic velocity at which 
coagulation occurs may vary very considerably 
oocordmg to the electrolytes omployefl Furthermore, 
coagulation may occur when the velocity is greater 
than that of the original sol The forms of the 
curves relatmg the cataphoretic velocity to the 
electrolyte concentration show no correlation for 
various electrolytes of differing valencies, whilst the 
velocity may often mcroase at high concentrations 
of univalent coagulating ions, especially near the 
stage of rapid coagulation Some exporunonts with 
arsenious sulphide sols, made by Mr K D Bbabaok, 
have shown that on adding electrolytes, the cata¬ 
phoretic velocity mcreases with tune os aggregation 
proceeds, and falls sharply on coagulation This 
morease of cataphoretio velocity with aggregation 
confirms the experimental conclusions of Robinson 
(Proc. Roy. Soc , A, 143, 130 , 1934) who observed 
a similar effect in the ease of particles of bonzo- 
purpurm B. 

Alchemy at the Tune of Dante. In a recent issue 
(pp 411-417, 1934) of the Annales QxUbhard- 

Sioertne (Institut Gu^bhard-S6vermo, 4 rue du Seyon, 
Neuch&tel. Issued free), Prof J Ruska gives a brief 
survey of Latm alchemy of the first third of the 
fourteenth century. It is to this period that he would 
asonbe the composition of the celebrated “Summa 
Perfootionis Magisteni”, a work which ho says has 
nothing m common with the genume books of the 
Arabic Geber. A treatise of the same period, but one 
which m argument and exposition is m marked con¬ 
trast to the “Summa”, is the “Marganta Pretiosa 
Novella” or “New Pearl of Great Pnoe” of Petrus 
Bonus of Ferrara This is an introduction to alohemy, 
and was completed at Pola m 1830. Although the 
author apparently had some knowledge of practical 
chemistry and metallurgy, the book a whole is 
an unontioal justification of alchemy on philosophical 
and metaphysical grounds. Its value to the historian 
of chemistry lies m the numerous and mtermmable 
quotations from previous authorities, which render 
It a nch mme of discovery m the detaded study of 
the mfluence of the older alchemists The pnncipal 
authorities are the pseudo-Rhazes, the “Turba 
Philosophorum” and the “Summa” , the paradox of 
the equal esteem accorded to the last two is explamed 
by the fact that Petrus Bonus appreciated the value 
of the “Summa” but wished also to appeal to the 
venerable authority of the “Turba”. As usual, the 
book oonoludes with a solemn assurance that it 
contains nothing but the pure truth. Prof. Ruska 
pomts out in his closing paragraph- that the four¬ 
teenth and fifteenth centuries now form the most 
obscure period m the history of chemistry, and hopes 
that the problems they present may attract the 
young generation of ohemists. 
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X-Ray Single Crystal Photographs of Insulin 

By Dorothv Cbowfoot, Department of Mineralogy, Oxford 


S INCE insulin was first prepared crystalline' m 
1926, several efforts have been made to obtam 
X-ray photographs of the crystals The first attempts 
of W. H. George* by the powder method failed to 
show any pattern indioativo of a crystal structure, 
and though later long spaemga were reported by 
G. L. Clark and K E Korrigan*, it was impossible 
to base any unambiguous interpretation on their 
results The fact that pepsm could bo made to give 
a single crystal X-ray diffraction pattern* suggested 
that the problem of msulm, which is in many respeots 
a more stable crystallmo spocios, could bo attacked 
m the same way if large enough crystals could be 
grown. This was made possible by D A Scott’s 
study of the crystallisation of insuhn m the presence 
of salts of zinc and of other metals*. 

The crystallisation was therefore carried out by 
a modification of Scott’s method from a phosphate 
buffer solution containing a little acetone and some 
zinc chloride at a pH of 6 2-6 5 Tho solution was 
cooled very slowly from 60° to room temperature 
over a period of three days, at the end of which 
time suftieiently large crystals had grown 
The crystals have tho form of very flat rhombo- 
hodra which often grow in pairs unit^ at the ends 
of their trigonal axes Tho larger ones present the 
appearance of six lobed stars emd are as much as 
0*2 mm. across and 0 06 mm thick. These show a 
positive uniaxial figure when viewed along the 
trigonal axis The crystals prove to be perfectly 
stable m air (unlike pepsm) with unchanged bire¬ 
fringence and reflecting power, and it was accordingly 
possible to examme thorn dry by X-ray method 
Throe senes of X-ray photographs have boon 
taken on three separate crystals, one rotating about 
the trigonal axis and the others about tho normals 
to (lOTO) and (1120). Examples aro shown in Fig 1. 
Copper .Ka-radiation was used and exposure tunes 
of about 16 hours for a smgle 6° oscillation photo¬ 
graph with a plate distanoe of 6 cm. The crystals 
have so far proved unaltered by exposure for more 
than 100 hours to X-radiation The photographs 
taken mdioate a simple rhombohedral cell of o 
44-3 A. and a ^ 116° correct to about 2 per cent 
This referred to hexagonal axes corresponds to a 
coll three times as large with o = 74’7 A.,c = 30 6 A , 
which shows no halvmgs but those required by the 
rhombohedral lattice The structure may alro bo 
described m terms of a pseudocubio body-centred 
cell twice the size of the primitive cell with 
o « 47-7 A., a =>= 103° 6'. No planes of symmetry 
are present and the space group is therefore R3 
The cell molecular wei^t calculated for the primitive 
rhombohedral,cell and the density 1-816 measured 
by Dr. Eyer* is 39,300 ± 800. (Density measure¬ 
ments on the actual crystals used gave 1 •306±0 003) 
As Abel has measured the water lost by heatmg tho 
c^stals at 104° in a vacuum at 6-36 per cent of the 
air-dried weight’, tho weight of insulin in the cell 
(cell molecular weight—^water of crystallisation) may 
be deduced as 37,200, which is very close to the 
weight of one molecule of insulin reported by The 
Svedberg*. 

It therefore appears that the crystal unit cell 
contains only one molecule of insulin, sflthough a cell 
containing 8n sub-molecules is not excluded by the 


X-ray data 'I'ho laws of crystal symmetry rigorously 
apphed would require this inolei-iilo to havo trigonal 
symmetry, but it is possible also that the crystal 
attains apparent trigonal symmetry by a statistical 
regularity of arrangement of molocules about the 
lattice points, or that the X-ray effects so far obsorvod 
are first approximation mass oftes-ts to which further 
work may add a Ime structure, due to the arrange¬ 
ment of the atoms within the molecules, which our 
methods are as yet insufficiently delicate to dotoot 
The measurements obtained do, however, fix (juite 
definitely tho arrangement of the moloculo-s with 
respect to one another and their approximate size 
and shape, smeo this follows directly from tlie crystal 
lattice, while tho variation of the intensities of the 
spectra strongly suggests that the arrangement of 
atoms within tho molecules is also of a perfectly 
definite kmd 

Tho crystal structure of insulin is of an eight 
oo-ordmation typo, as tho possible roferenco to tho 
pseudo-oubic l^y-centred coll of twice the size 
most clearly mdicates Km h msulm inoleeiilo is 



(a) (6) 

Fio 1 X ray photograph* of/rystalUno Insulin 
(a) Botatlon axis normal to (1120), beam direction 
0"-5‘frora i| (1010) <6) Eotatlnn axp lOOOl), beam 

direction 0*-5* hrom II (1010) 

surrounded by eight others, two at the short distance 
of 30 A. above and below along the trigonal axis, 
and SIX at tho longer distance of 44 A along the 
edges of tho primitive rhombohedron Tho shape of 
the molecule therefore appears approximately as on 
oblate spheroid of diameters 44 A and 30 A D. A. 
Scott gives tho atomic percentage of zme m insulin 
crystals os 0 00795, or 3 atoms of zmo per molecule 
of msulm* It therefore seems reasonable to suggest 
that these atoms are required to bind tho molooulos 
mto nets parallel to tho o plane, one between each 
pair of insulin molecules along the six pomts of 
oontaot, the closer linkage along the o axes bemg due 
to other causes This would provide some explanation 
of tho rdle played by zmo and other bivalent metals 
m promotmg tho crystallisation of insiiim. 

It IS of p^icular mterest to compare this crystal 
structure of insulm with that which may bo deduced 
for pepsm from the X-ray measurements previously 
reported. It has been found that the true cell of 
pepsin has a o dimension three times as long as that 
at first suggested, namely, 461 A., and that the 
structure should probably be referred to rhombo¬ 
hedral axes'* a = 102 A., a = 23° 60' The first 
order of the reflections from the c plane to occur is, 
however, the 46th, while the strongest order is the 
48th, which indicates that the most marked periodicity 
along 0 is one of only 9 6-10'2A., vory much the 
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sume at, the di«tan<'e~10 A —between layers of 
atoms along the c axis of insulin It seems significant, 
further, that the length of a m pepsm—67 A — 
referred to the origmal hexagonal axes, is so similar 
to that of insulin—74 7 A. —when given hexagonal 
axes Those two dimensions define a crumpled layer 
structure m which the molecules are arranged in 
networks of six sided rmgs of the non-planar cyclo¬ 
hexane type which ocoura, for example, m diamond 
and wurtzite From the side of such a ring projectorl 
on to ((tool), n/v'3, or 38 7 A in pepsin, and the 
thickness of the order of 10 A , n length for one 
radius of the pepsin molecule may' ho calculated 
^ 20A In insulin, the layers arc so arranged that 
atoms m one fall as nearly as possible into the spaces 
of the one below, which makes a eery compact 
structure In pepsm wo may imagine that the layers 
of rings eno slid relatively to one another, to brmg 
atoms of the lower ring directly' beneath those of 
the upper rmg m such a way that eat h is approxi¬ 
mately tetrahodrally co ordinotcd The effective 
depth of a single layer is then e<|ual to the thickness 
of the ring system plus the diameter of a single 
molecule, and may be calculated to bo 51 2 A , with 
a spheroidal pepsin molecule of rhamoter 41 2 A m 
this direction A combination of the crystallo- 
graphically jiossible ways of sliding tho rmg systems 
IS able to give the roipnred length of «, nine times 
that of the depth of one layer and hfteen times the 
c dimension of insulm 

This kind of structure proposed for jiopsm is of a 
\ery much looser type than that of insulm Each 
molec ule is surrouniled by only four others ond there 


are large channels through which free movement of 
water and dissolved substances may occur within tho 
crystal structure On drying, such a structure would 
oollapse, m agreement with the fact that, m contra- 
distmction to insulm, the crystals of pepsin lose their 
birefringence on exposure to air and only show 
orystallino X-ray diffraction effects when immersed 
in the mother lujuor Various observations’* suggest 
that loose 4 oo-ordmation structure of this kmd may 
be general among certain classes of protem crystals 
which belong either to a hexagonal type with an 
axial ratio about 2 3 similar to that of pepsin, or 
to a oiibio typo which shows diamond cleavages. 
Wherever the attraction between tho adjacent pro¬ 
tein molecules is of the same order of raagmtude as 
that between the protein molecules and tho medium, 
a low CO ordination structure typo may be expected. 
In insulin, on the other hand, wliore tho molecules 
can bo strongly attracted together with tho aasistanoe 
of metal atoms, the structure is very much more 
condensed and shows a high co-ordmation number 
I have to thank Prof Pyman and Messrs. Boots 
Pure Drug Co , Ltd , for a gift of the insulin used m 
this research 
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History of t 

A t a joint meetmg of tho Chemical Society, and the 
, Glasgow Sections of the Society of (^emioal 
Industry and the Institute of Chemistry, held in the 
Royal Technical College, Glewgow, on March 16, 
Prof. John Read, of the University of St Andrews, 
gave a lecture entitled "From Gotenior Phdlip to 
d-neoisoMenthol; the Story of a Research, 1788-1934” 
Prof. Read said that it was his intention to select 
a research paper and show what a rich background 
it possessed when given its proper setting m tho 
world nf things, men and affairs Tlie paper m 
question closed a chapter, or perhaps more oorreotly 
a book, m the history of the imjxirtont chemical 
family of menthols The usual source of ordinary 
menthol is the essential oil of tho peppermint plant, 
Mentha ptperUa, which has boon cultivated m Japan 
for more than two thousand yearj The first mention 
of crystallme menthol was made m 1771 by Oambius, 
a Dutch botanist It is now known that this so-called 
'mmt camphor’ is a member of tho first of four series 
of menthols Prof. Read and Dr. Grubb oompleted 
the tale of these four senes m the University Chemical 
Laboratories at St Andrews on Christmas Day, 1933 
In traomg the trend of events which led up to 
this chemical climax, Prof Read reminded his 
audience that Capt Cook landed in eastern Australia, 
hitherto unknown, on Apnl 29,1770 In his “Journal” 
he wrote of the landmg-plaoo : “The groat quantity 
of New Plants, etc., Mr. Banks and Dr. blander 
collected occasioned my gxvmg it the name of 
Botany Bay” From the earliest days, indeed, the 
unique vegetation of this isolated land attracted the 
interested attention of visitors and settlers. Two- 


he Menthols 

thirds of the native Australian flora belongs to the 
family Myrtace®, which is represented m Europe by 
a smglo spooios Ettcalypltis, the outstemding 
Australian genus of this family, is a specialised form 
adapted to the barren and extra-tropioal Australian 
areas , it developed after the separation of Australia 
from the tropical lands Typically Australian, it is 
virile, aggressive, and an excellent colonist, with all 
the oharacteristics of youth 

Some graphic extracts from Dr John White’s 
“Journal of a Voyage to New South Wales” followed. 
Dr White was surgeon-general to the First Settle¬ 
ment, under Governor Phillip, who reached Botany 
Bay with his fleet of marines, offioials and convicts 
on January 20, 1788, after a voyage lasting eight 
months The “Journal” shows that the voyage hod 
its romantic aspects as well as its hardships and notes 
of grimness . “May 28 Departed this life, Ismael 
Coleman, a convict, who, worn out by lowness of 
spirits and debihty, brought on by long and close 
oonflnement, resigned his breath without a pang. 
August 31. James Baker, a private marine, reoeiv^ 
200 lashes for endeavourmg to get passed on shore 
by means of one of the seamen, a spurious dollar, 
knowing it to be so. . . Many of these young ladies 

[m a convent in Rio de Janiero] were very agreeable 
both m person and disposition; and by frequently 
conversing with them at the grate, wo formed os 
tender on mteroourse as the bolts and bars between 
us would permit of.” 

The fleet lingered for a month at Rio, before 
weighmg for the Cape of Good Hope. It is said, 
although Dr, White does not endorse tho statement, 
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• that Governor Phillip took with him from Hrazil 
some prickly pear plants, for the sake of the cochineal 
insects which infested them Those iiLsects produced 
the scarlet dye used for the military uniforms of those 
days Unfortunately, the insects appear to have 
perished during the voyage , thus the piickly pear, 
freed from its insect control, developed ovontually 
into Australia’s foremost plant post 

At that tmie, oil of pepponnmt was a much pri/iHl 
speciho , for m tho first issue of the Glasgow Advertiser, 
dated January 27, 17H3, it is stated m an advertise¬ 
ment that “this elegant preparation", sold by J 
Gillies, bookseller, above the Cross, Glasgow, gives 
immediate relief “m Gouty and (Jholicky Pams in 
the Stomach and Bowels, I^w Headachs, and all 
Disorders arismg from wmd” Dr White, bemg short 
> of this oil, found a very efficient substituto m the 
essential oil distilled from a certain eur-aljpt growing 
around Port Jackson —now known as tho Sydney 
peppermmt, or Eucalyptus piperita This is the hrst 
recorded instance of tho distillation of a eucalyptus oil 
Many years later, m 1900, the Australian chemist. 
H. G Smith, isolated the peppermmt ketone impart- 
mg the characteristic odour to this oil, and called 
it piperitone. There are about three hundred spwies 
of eucalyptus, each kmd—as shown by H fJ Smith 
and R. T Baker—producing its own characteristic 
leaf oil • of these more than twenty secrete piperitone 
It was then found that, by hydrogenation and de 
hydrogenation, piperitone could be changed into 
menthols and thymol, respectively, so that it has 
become a commercially valuable substance 
Eucalyptus piperitone is mvariably a ‘loft-haiuled’ 
substance. Soon after Prof. Read b^mo associated 
with Mr. Smith at Sydney, m 1920, Prof J L. 
Simonsen, working independently at Dehra Dim, m 
India, discovered ‘right-handed’ piperitone m the 
oil of the Indian grass, Andropogon Jwaraneusa 
Those two pipentones, of the northern and southern 
hemispheres, are identical, except that their molecules 
are related as object and mirror images. 

One mterestmg result of later researches, carried 
out at St, Andrews, has led to a way of proceedmg, 
by laboratory processes, from the ‘left-hande<l’ 
Australian piperitone to the ‘right-hemdod’ Indian 
p^ritone. It has also been found possible by means 
of a oomplioated network of dehoato reactions to 
utilise piperitone as a source of any one of tho four 
senes of menthols Each of the four kmds of menthol 
exists m a ‘right’- and ‘left*-handed form, and methods 
have been devised for producing the ‘right-handed’ 
form of ordinary ‘mint camphor’, which always is 
‘left-handed’ in Nature. 


Crossing-Over of Sex Factors m L«bistes 

W IILE ttfe validity of the sex-chromosome 
meohmnsm in relation to sex determmation 
18 generally reoomused, yet it has become clear from 
the work of OoTdaohmidt on Lymantria, Wmge on 
Lthiatss, and various other investigations m which 
mtersexes and the orossuig-over of sox factors occur, 
that genes influencing the sex towards maieness or 
femaleness are also found m the autosomes. Bridges’ 
oonoeption of genic balance applies to many 
oharaoters, including sex, and it is necessary to 
that there are many factors m all the 
eimmosomes, some of which tend towards maleness 
•nd others towards the female condition. Vanous 
divergent views regarding the distribution of such 


genes in tho X and V and tho autosomes are at 
present hold 

In tho littlo tish, Lelasles, iti which thorn is a senes 
of colour patterns inherited thiough tho V' chromo¬ 
some from fatlior to son, \V mgo liiis shown also that 
the A' cliromosomos imiv ho altorod into autosomes. 
so that sox linked genes tiro iiihoritod as onlinary 
Mondoliivn differeiioes My soloitiiig inasciilmo auto¬ 
somal genes, A’.V males wore obtained, and bv back- 
orossmg a race was jirothiced in wiiii li both the males 
anil females were A'.V in composition and tho Y 
chromiisoine type of mhoritatiie liad Ijoen ohminatod 

In a roront pajior ((’ R ImI> I'arlsbcrq, Si'-rio 
Physiol , 21. No 1) Wmge has eurriod tho suhjott of 
sexual bulanio fiiither Prohablv in those fishes, as 
in pigeons, tho diffomnio between the sexes is small, 
so that tho balance of tho sox genes is easily ujisot 
This IS further shown by the fart that certain matings 
gave practically only females in winter but o<iual 
numbers of the sexes in spring Nov ertboloss, con¬ 
spicuous mtersexes seldom appeared Normally, 
foinaloH show no trace of tlio colour genos winch are 
transmitted by tho males m the i'-chromosomo, but 
occasional females appear whiih show a trace of the 
male jiattem and probably have several masciilme 
genes In a cross mvolvmg the tnaculatus and lineatus 
races, 7 X Y females appeared hav ing tho tnaculatus 
spot Crossed with X Y males they gave, os predicated, 
3 males 1 female Among these wore fertile YY 
males which, when crossed with normal females, gave 
only male offspruig 

There are no nneiiual pairs of chromosomes m 
Tjehistes, so the X and Y must bo of equal size 
Among other conclusions reachctl are that all the 
genes m X are able to cross over to Y, and that the 
Y oontams at one end a specihc male-detorroinmg 
gone which is at tho same tunc a gene for colour 
pattern The X lacks this gone, but whether it 
possesses on allelomorphic fominme gone la undecided 
R R G 


University and Educational Intelligence 

Abrhdekn —The honorary degree of LL D has 
been conferred on the followmg, among others Prof 
E V Appleton. WlieatsUme professor of physics. 
King’s College, London , Mr W H Buckler, engaged 
in arohseologieal work m Asia Minor , Lieut -Col. 
A T Gage, formerly director of the Botanical Survey 
of India and superintendent of the Royal Botanic 
Gardena, Calcutta, Dr J C G. Lodmgham, jiro- 
feasor of bacteriology, Llniversity of Isjndon, and 
director of the Lister Institute, Ixmdon 

Edinbitror —A gift of £10,000 has boon received 
from Mr J Albert Thomson for the purpose of 
establishing a commercial laboratory m tho Uni¬ 
versity This will provide for the immediate require¬ 
ments in staff and equipment for a laboratory pro¬ 
viding the ajiproved methods of training for students 
for the oommorce degree, so tliat those who aspire 
to the higher positions in mdustry shall have an 
mtunate working knowledge of all up-to-date office 
machinery and appliances . 

London —The County Borough Council of West 
Ham has decided to make a grant of £2,600, payable 
over five years, towards the cost of the erection of the 
new buildings in Bloomsbury. The Worshipful Com¬ 
pany of Plumbers has made a donation towards the 
cost of the Ceremonial Hall to be built on the Blooms¬ 
bury site 
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St Andrews —The University Court has recorded 
a Minute on the occasion of the jubilee of the appoint¬ 
ment of Prof D’AroyW Thompson to the Umvorsity 
(Nature, 135, 69, Jan 12, 1935) Tribute is paid to 
hi8 outstanding worth and ability, not only in his 
own department of natural history but also in other 
depart,ments of bterary and scientific knowledge 
His election to the presidency of the Classical Associa¬ 
tion testified to his knowlodgo of and intoiest in the 
ancient languages and literatures of Greece anil 
Rome , his election as an honorary member and as 
president of the Kdmburgh Mathematical Society 
in recognition of his pioneer woik in the ajijihcation 
of mathematical methods to biological studios was a 
guaronteni of mathematical ability of no mean order ; 
and his work as advisor to the Fishery Board for 
Scotland, and as a delegate to the Uermg Sea Fisheries 
Conference and to tlio North Sea Conference indicated 
his international leputatioii as a scientilic adiiimis- 
trator 


Moscow State University will hold a summer 
school from July 10 until August 25 Instruction 
will be in tho Knglish language by an all-Soviot staff 
in twelve courses of thirty hours each, with occasional 
addrosses by pcoraiiient Soviet officials Tho subjects 
of the courses moludo : Russian language (advanced), 
Russian literature, Russian arts, Russian education, 
Russian technology, Russian economics, Russian geog¬ 
raphy and Russian history (of tho Soviet Union), ad¬ 
ministration of justice, public liealth and medicme, 
and the philosophy of dialectical materialism Tho 
students will also be able to choose one of six specially 
organised tours T,Ast year’s summer school enrolled 
212 students 

University Colusoe, London, continues to attract 
students from abroad m large numbers The recently 
issued annual report shows that of a total of 3,231 
students enrolled in 1933-34, no fewer than 744, or 
23 per cent, wore from countries outside the British 
Isles, namely, 304 from other parts of the TSmpiro 
and 440 from some forty foreign countries Among 
European countries Germany contributed 102, Franco 
36, Switzerland 26 and Holland 19 students, while 
India was represented by 167, the Umlod Stares of 
America by 46, South Africa by 31, Palestine and 
Australia each by 26. In the course of the year, 
the quinqueimial visitation by members of the 
Xlniversity Grants Committee took place, and from 
the summary of developments of the years 193(4-36 
prepared for presentation to the Commissioners, a 
number of interesting paragraphs have been repro¬ 
duced m the report. One of these, relates to tho 
great change that has taken place m the proportion 
between full-time and part-time students, the former 
having moreased almost continuously smoe 1925-26 
while the latter have dimmishod from nearly 1,600 
to less than 1,100 The number of full-tune post¬ 
graduate suid research students has risen during the 
past ten years from 168 to 266 Several departments 
of the College were enabled, through the generosity 
of various benefactors, to offer hospitality durmg the 
past year to a number of scholars exiled from their 
homes in Germany, among them the distmguiahed 
ohemist Prof. H, PVeimdlioh. Annexed to the report 
is an address by Sir Josiah Stamp, delivered by him 
as Special Visitor on the occasion of the annual 
assMubly of the Faculties: the subject is “The 
Management of Mind”. 


Science News a Century Ago 

Lyell and Mantell 

On April 13, 1835, Lyoll wrote to Mantell • “I 
have been gottmg Dmkcl to figure for mo some 
fossil eggs of a turtle, found in tlio island of Ascension, 
imbedded iii a hard rock somothing like that of 
Guadaloupo which contams tho human skeleton It 
IS clear that tlie eggs wore neoi'ly hatcheil at the time 
when they perished for the bout's of tho young turtle 
are seen m the interior with thoir shape fully de¬ 
veloped On my showing tho specimen con- 

tammg seven eggs to Owen, of tho College of Surgeons, 
he remarked to me that they were hollow, whereas 
the bones of reptiles want the inedullarj' cavity 
Struck with this remark, and with the extreme* 
hollowness of tho bones, only to be compared to that 
of some Tilgatc specimens which you have often 
shown me, I got Owen this mommg to dissect foi 
me a young turtle, not a fuitiis, but so young that 
the mark of tho attachment of the yolk was still a 
large opening Ho immediately showcil mo that tlie 
bones were not hollow, though we both remarkiHl 
that the outside looked harder than the mtovior 
Owen has promised to get me a set of very young 
turtle’s bones from tho Zoological Gardens, and t 
am porsuadtsl it will deal uji a number of your 
difficultios ’’ 

The Zoological Gardens 

“The Commissioners of Woods and Forests,” said 
The Times on April 14, 1836, “have recently granted 
to tho members belonging to the Zoological Gardens, 
in the Regent’s Park, an extensive mcrease of land 
consisting of 10 acres, on the soutli side of the Park, 
which 18 now railed m Immediately an immense 
number of workmen of various denommations will 
bo employed in lovoHing tho ground, laying out, and 
planting ologant shrubberies ; erecting superb habita 
tions for various beasts and birds, which will bo 
placed m them with all possible speed, from the 
society’s collection at Kmgston-on-Thames, where 
they have an immense form On the completion of 
the mtonded improvements, these gardens will present 
to the public tho most superb promenades m England, 
the whole of which will be completed m a few weeks. 
Since tho commencement of the warm weather, the 
whole of the beasts and birds which were of tender 
habits have been removed from the menagerie, where 
they have been kept during the winter months, and 
aro now exhibited to tho public. Durmg the present 
spring, those gardens will bo considerably more 
frequented, on account of the immediate openmg 
of the Regent’s Park to the pubUo. ’The grand broad 
gravel walk which passes through tho Park leads to 
the Zoological Gardens ” 

The Franklin Institute 

The forty-fifth quarterly meeting of the Franklm 
Institute, Philadelphia, was held w April 10, 1836. 
Various donations of books were stated to have been 
received, some of these being from ^ Society for 
the Encouragement of Arts, Manufactures and 
Commerce of London, and others from Faraday. In 
the report of the Board of Managers, it was said that 
“The Lectures of the Institute were closed on the 
26tii March last; the large number of the olass, and 
the regular att^danee during the season, clearly 
evince the mtereat taken by the members and the 
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public m this method of popular metruction, which, 
the Board indulge the hopie, will long continue. A 
large portion of the tune of tho Committee on Pub¬ 
lications has been mdustriouBly devoted to the im 
provement of the Journal, and its high reputation, 
not only throughout our own country, but also m 
Europe, should m the opmion of tho Board, induce 
the members of the Institute, and tho public gener¬ 
ally, more extensively to oncourago and patronize 
it . " Referring to the exhibition arranged for 

October 1836, the Board said “To awaken and 
create a laudable spirit of emulation and imjirovo- 
ment, has always boon tho principal object of tho 
exhibition of articles of domestic memufacturo, and 
the Board rely with groat confidence upon tho siijiport 
and co-operation of the mechanics and manufacturers 
of Pennsylvania, and of tho Uiiitod States, to render 
the exhibition of this year as mterestmg, attractive, 
and useful as those of preceding years ” 

The German Umversities 

On April 18, 1836, The Times stated that ' tho 
number of these institutions is ID, 2 onl> of which, 
those of Berlm and Bonn, were founiled m the present 
century; there were 3 establishi'd m the 14th 
century, Heidelberg, Prague and Vienna, 6 lu tho 
next century, 2 in that which auccoeiled, and 3 each 
in the 17th and 18th oeuturioa Tho earliest founded 
was of the Protestant religion, the last for both 
Protestants and Catholics Of tho whole number 
there are 11 Protestant, 5 Catholic and three mixed 
The greatest number of professors is at Vienna, 
where there are 79 ; tho least at Erlangen and Kiel, 
each havmg 29 The greatest attendance of students 
is at Vienna and Berlin—nearly 2,000 each , tho 
least at Rostock, 110 , tho number of professors at 
which are 34, very nearly one master to 3 students, 
and at Kiel, where there are 29 professors, and only 
130 students. Tho universities next best attended 
by students to those named as having tho greatest 
number are Prague, I^ipsio, Breslau and Heidelberg, 
each of which has more than 1,000 students ’’ 


Societies and Academies 

PaBia 

Academy of Sciences, February 25 (C R.. 200, 701- 
792), Louis LuMdgHBi : Coloured screens for steroo- 
^pio projections Charles Camichel and Max 
Teimu^-Solier ; The mfluenco of a pertmbation of 
an immersed body, under the Poiseuille condition 
Paul Pascal and Marcel Patry . Introduction to 
the study of the telluric acids Description of tho 
effects on dehydration at inoreasmg temperatures of 
orthotellurio acid. Alexanpbe MimATOFE A pro¬ 
perty of transfqrmations in space of two complex 
variables. Qsoboes Vahron Tho number of 
transcendental singularities of the inverse functions 
of a class of algebrolds. Pisbrb Dive : Coronas 
with^ constant logarithnuo potential and integral 
ralations oharaotenstio of the ellipse. Boris Fuchs • 
Limitations for the variation of an angle m the case 
of a pseudooonformal transformation in space of two 
oonmlex variables. Peter Thullkn : The second 
tmblem of Cousin.' Louis FeylbIi ; The course of 
the Tafassaaset valley to the north of the Grand Erg 
of TfoiM and the probabihty of its prolongation, 
to the south, up to Tmad. J. Tilho : Remarks on 
toe preoedlng oommunioation. Paul Crambadal : The 


refrigeration ot water by fractional evaporation 
RBNib Planiol Curreiiti of positive ions produced 
m a high vacuum, Nv Tsi ze and Tsien Lino-Chao 
The laws of tho evolution of elect ncity by torsion in 
quartz. Two formiilm have boon suggested for the 
ijuantity of electricity evolved by torsion m quartz, 
one by the authors and another by E P Tawil For 
<-ertain dunonsions of hollow cv finders eitlicr formula 
represents the oxperunontnl facts fairlj well, but 
with a wider range of ratio of internal and external 
dittinetors, tho authors’ formula appears preferable 
loNACK Zlotowski Tho passage of the current at 
potentials below the decomposition potential of 
ofisitrolytes Emilk Thelliru An induition 
apparatus for tho measurement of small magnetic 
moments The apparatus doscnbecl is dcsigncsl to 
elmimate the errors due to the mstabdity of the zero 
to variations in the external magni'tic field and to 
thormo-eloctric offocts m thi' circuit It is suflficientlv 
sensitive to measure tho magnetisation of rocks ond 
baked clays. Bernard Lyot A green monocliro- 
matio filter Combinations of nfsidj'miiim glass, or a 
Hulution of neodymium nitrate, with iiiliott VO 3 
glass One coinbmation transmits a band at 82 A 
Pierre Auger The absorption of the cosmic 
radiation A discussion of the published work on 
this subject The hypothesis of a single type of 
primary cosmic rays does not give an explanation of 
tho whole of the experimental facts, .Tean (jRivY 
Tho viscosity of very dilute solutions of nitrocellulose 
III ether alcohol mixture Aciordmg to Slaudmger 
the specific viscosity of a colloidal solution is inde¬ 
pendent of the solvent Tho specific viscosities of 
very dilute solutions of nitrocellulose m mixtures of 
ether and alcohol are given, tlie proportion of alcohol 
varying from 18 to 90 per cent Between 20 and 90 
per cent of alcohol, the specific viscosity is practically 
constant • with lower proportions of alcohol, tho 
specific viscosity is lower James Basset and 
Maurice Dode : Tho dinx-t sjTithosis of nitrates at 
ultra-pressures. The ainoimts of nitrate obtained by 
heatmg baryta, baiyta plus potash and limu with 
mixtures of nitrogen and oxygon at pressures of 
3600 kgm are given for temperatures ranging from 
600" C to 900“ C RENiii Pekrotte The sjmthesis 
of ncmic aoid (12-kotoatoanc acid) Mabifl Ood- 
CHOT, Max Moi'SSErok and Robert Qrangkr The 
dehalogenation of tho cyclanio chlorhydnna with 
shortening of tho rmg, Maurice Badoche Re- 
soarclios on the dissociable organic oxides The 
photo-oxidation of sot hum 1, 1', 3'tnpheiiylrubene 
carboxylato Georges Richard • Contribution to 
tho studj' of the a-chlorketones, Antoine Wille- 
mabt • Contribution to the study of the preparation 
of coloured hydrocarbons of the rubene type ANDRi: 
Wahl and Marc Rinoeisskn • 2, 2'Dihydroxy-I. 

1' dmaphthyl sulphide Georges Dupont and 
Witold Zacharkwicz . The sjoithesis of nopmene 
and 1, fi.pmewliene starting with pmene. The oxida¬ 
tion of pmene by selenium dioxide yields the myrtenol 
already desonbetl, nopmene and 1, S.pinadiene, 
CAaciLLE LarkvHB and Charles Desgrez Con¬ 
tribution to the study of the aromatic sulphides. 
The phenol mono- and di-sulphides previously de 
sonbed, as well as their complex mercury compounds, 
give well-defimed stable ^ts J. Juno and M. 
Roques : The petrography of the crystallophyllian 
strata of the Bas-Limoiurtn E Chaput Hie 
Eooene of the plateau of Galatie (Central Anatoha) 
P. Lbjay ! Study of tho diurnal variation of atmo¬ 
spherics at Shanghai. Three years observations 
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are summarised in montlily curv'es PrBRBK 
Danoeard • The structure of some <iuR‘sceiit nuclei 
Albert Pitot • The morphology of the seed of the 
Legummosose in its relations with systematics 
Emile Saillard and Rooer iSaunikr The deter¬ 
mination of the ash of sugar beets by ineasurmg the 
electrical conductivity P Portier anil Mllk A 
Rafey The action of water witli low surfiu e tension 
on the plumage of a<|uatic birds Etienne Rauaud 
and Mlle Marie Lottise \’errier The swim 
bliwlder an<l the pneumatic canal Reply to inticisms 
of J Moieihnns Emil Cionoa The presence of 
a pyrryl-methyl ketone m stabilised oflfii inal v'alenan 
This ketone is icgardcd as one of the active principles 
of valerian Emii.k Uuiimpt Faludism m buds 
Plaamodmin gallinrietiim of the domestic fowl Mlle 
Nine (''HoucRorN and Maurice Peltier The 
ultra virus of murine lepiosy (! MouriQUAnd, J 
Rollbt and M CouRRifeRKs Tlie ultra violid test 
for A avitaminosis Etienne Serufnt The action 
of subcutaneous injections of waU-r against fatal 
doses of snake poison In experiments with mice, 
the apeciftc serum saved 12 out of 30. a serum active 
against other snakes saved 10 out of 30, whilst 
physiological water savoif 5 out of 30 Alexandre 
BESRE nKA and Ludwik Oross Cuti vaccination 
of mice against sarcoma. 

Amsterdam 

Royal Academy of Saences (Proc , 38, No 2) Ernst 
Cohen and H L. BeedAk The velocity of oxidation 
of tin A gas-dilatomotno study showed that tin 
oxidises in dry air at 18° C with a measurable 
velocity E D Wiebsha Iniluenoe of the sunilanty 
and dissimilarity of mental qualities of tho parents 
on their children (3) The children of happily and 
unhappily married parents were exammed with regard 
to differences m tomperamont, mtelloct ami ten¬ 
dencies J.FuNKEandr F E Simons Thop-bands 
of boron monoxide An analysis of the 
bands of BO P. J. Bouma . Outlmes of a general 
theory of the colour metno. (2) Conclusion of a 
generalisation of SchrOdmger’s colour metric to allow 
for the part of the ‘rods’ of the retina m colour vision 
F. Zernike and 11. C Brinkman . Hyperspherical 
functions and the polynomials orthogonal in spherical 
r^ons. M. Pinl Qunsi-metnc on totally isotropic 
su^aoes. (3) A Jeannet On two irregular echm- 
oderms from the lower chalk of Ibiza (Baleano Is.) 
M G. RimEN • Orbtiocycltna, Vaughan, a synonym 
of Lepuhrbttoides Hilveatrt The genus LepidoHntouha 
18 identical with Orbitocyclina and the latter name 
should disappear G H R voN Koenioswald . 
The fossil mammalian fauna of Java Importcmt 
conclusions regarding the ongmal copnexions of Java 
with tho contment of Asia, the time and order of 
their severance are drawn W. J. Prud'rokme van 
Reine . Plasmolysis and deplasmolysis The varia¬ 
tion of plasmolysis and deplasmolysis of epidermal 
cells from AUium f^pa in sacchai^ solutions has 
been mvestigated as a function of the temperature 
and concentration. H J. Vonk : Solution of fat and 
fatty acid by the gastric juice of PotamobUu lepto- 
dactylxu. liie gastric juice is able to bring mto 
solution particles of milk fat and oleic acid suspended 
in water. This result is discussed m connexion with 
the digestion of fats and fatty acids by mvertebrates. 
F. K. IEbedkl and W J. Roberts . Supra-vital 
staining'of ci^ilage A satisfactory method is 
described for differentiating living and deckl cartilage 
oelb with neutral-red as a eupra-vital stem. 


Forthcoming Events 

[Mtelxnga marked with an aateriak are open to the public ] 
Sunday, April 14 

British Museum (Natural History), at 3 and 4 30 — 
Oapt. Guy Dollman (1) “Egg Laying and Pouched 
Mammals’’ (2) “Alrican Antelopes”.* 

Monday, April 16 

British Museum (Natural History), at 1130—F C 
Fraser “Stranded Whales on the British Coast” * 

Royal Oeooraphioal Society, at 8 30 —V E Fuchs . 
“The Lake Rudolf Rift Valley Expedition” 

Wednesday, April 17 

Royal Microscopical Society, at 5 30 -Dr B H 
Knight “Modem Usee of the Petrological Microscope 
in Roail and Building Problems”. 


Official Publicauons Received 

Grrat Butaih and Irhlahd 

Navy (Health) Statlatical Report of tlin Health ot the Navy fur 
tho Year lOSti Pp 152 (London H U SUtloiisry Ofioo ) 2i M 


London Hospital (turlns 1934 Pp lv+S9pav«i* (London H K 
Lewis and Co , Ltd ) 7# M net 

Report of the Rugby 8( houl Natural Ulitory Soelety for the Tear 
1934 (SIxty-elidith Issue ) IT 56 (Rugby . George Over, Ltd > 

Dovl Marine lAboratory, Cullorcoate, Northumberland Report for 
the Year ending July 31st, 1984 Pp 65-1-7 plates (Newcastle-on- 
Tyne Armstrong College ) 6s 

CMty and County of Riistol Bristol Museum and Art Gallery 
Report of the Hneeiim and Art Gallery Committee for tiie Year ending 
31st December 1934 Pp 28-1-4 plates (Bristol) 

OTBU COCNTRIIS 

Technical Books of 1934 Compiled by William W Shirley (Twenty- 
seventh Issue) Pp 28 (Brooklyn, N Y Pratt Institute Free 
Library) 

MIttelmngen der NatutfonOhenden QeseUsdialt Bern aus dem Jahre 
1934 Pp nv-l-219 + 7 plates (Bern Paul Haupt.) 

U 8 Department of Agriculture Technical Bulletin No. 481 ■ A 
Revlslonal Study of tho Genus Beolytue OeolTroy (fMeptogoMer HerbsA) 
In North America By W M Blackman Pp 81. 5 cents. Technical 
Bulletin No 460 Studies of Eienstes roboralor (Fab ), a Pataalte of 
tho Kuropean Com Borer, In the Lake Erie Area By W. A Baker 
and L O Jones Pp 27 5 cents (Waeblnston, D C Ooveminent 
Printing Office ) 

List and Prices of Publications issued by the Oamegle Museum 
Pp 84 Annals of the Carnegie Museum Vol 28, 1934 (Bertsl No 
MS.) Pp xU-<-4S2-1-60 plates 3 60 dollars (Plttaburg, Pa Carnegie 
Museum ) 

50 Repoita of the Tokyo Bmulka Dalgaku, Bootlon B No 28 
_jary Note on tho Pearl Organs In some Japanese Cyprlnold 

_I By yatebtrO Okads Pp 29-361-plates S-5 25 sen. No 29 

Species or the Genus Pinnixa (Ptnnotherid Crab) found In the Far 
Kwt By Tune Sakai l/p 87-48 16 se- - 


16-62 16 sr 

» Awmbly New South Wales Report (together w 
of the Minister of Public InstraoUon for the Year 19 


---of Public Ii_ 

Pp 44 (^dney Ooyemment Printer) — 

The Oil ndm In Malaya By B Buntl^, C D V Georgl and J N 
HUsum (Malayan Planting kbnual, Mo 1) Pp xlU -I- 293 -I- 36 plates 
(Kuala Lmspnr Department of Agricolture ) 2 dollars 
Forest Bimetln No 88 Scaaonu Progress of Height Growth In 
Trees By H O Champion Pp 111-f 14+6 plates (Delhi Manager 
of PubUeaUoiis ) 14 annas . It dd 
Trantaattons of the Mlnlw and Oeoteglcal Institute of India Vol 
29, Part 4 The Hln^ Retounes oT Rajpntana. By Dr A H 
Heron Pp 280-408+XT+tdate« 8-11 (Calcatta. Mining and 
Oeologloal Lastlhite of India ) Members and Assodatee, 8i< rupees , 
non-Hemberi, 4 rupees 
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The Umversiucs and Technical Training 

P ROF MAJOR GREENWOOD’S attempt to 
assetw the funetions of univensity education 
in the conditions of to-dav 111 his stimulating 
presidential aildress on university education last 
November to the Royal Statistical Society, which 
has recently been published (./ Roy fiUit Sof , 98, 

1 , 1935), deserves more than passing attention 
There has been much criticism of the efficiency of 
university education from an industrial point of 
view, and what has been said about the evils of 
specialisation and the shortcomings of the graduate 
in some highly specialised branches of knowledge 
has scarcely been too strongly expressed It must 
be remembered, however, that the graduate is 
largely the product of a system, and in the 
average man his ments and liemerits at this stage 
are leas the outcome of personal idiosvnoraoy than 
the result of the system under which he has been 
trained 

This indeed has been fully ri'cognisod in such 
recent discussions as those before tho Glasgow 
Si'Ction of the Society of Chemical Industry 
on the “Education of tho Industrial Chemist”, or 
that following Dr Underwood’s address on “Tho 
Ohemioal Engineer and his Training for Industry” 
before tho Manchester Section of the same Society 
Both schools of thought to bo found at tho present 
time are opposed to excessive spooiahsation before 
entering industry The difFcrence between thorn 
lies rather m that one school,would confer tho 
tochmeal knowledge and training after entering 
mdustry, while the other wishes to carry university 
or technical training to a yniint at which tho 
graduate is almost immediately of direct servneo 
to industry 

The existeni* of such divergent opinions is a 
matter of some embarrassment to those responsible 
for educational pohey at the present time, par¬ 
ticularly that of the tochmeal oollege.s Generally 
speaking, it is only the large companies or oom- 
bmos that can afford to devote the first six montlis 
or year after a graduate enters their service to defin¬ 
ite trammg courses calculated to give him a grasp 
of the industry and to test his qualities and particu¬ 
lar gifts The smaller firms require men who can 
offer an immediate return, if only in the fulfilment 
of routine duties while gammg a modicum of ex¬ 
perience. To them it is highly important that the 
graduate should have had some broad training in 
the particular branch of technology underlying 
their industry. 
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The comparative indiflFerenoe of the larger firms 
to trainmg in technology when seleotuig staff 
cannot but have a considerable effect upon the 
trauung given in the technical colleges, particularly 
in the fiill-timo courses, and there is already 
evidence that even an honours degree in a branch 
of toohiiology has no advantage over an honours 
degree in a branch of science when the general 
training aocompanymg the latter has been broad 
and sound Moreover, it was evident in the dis¬ 
cussions at Glasgow that the possession of a ‘pass’ 
degree with its grounding in several branches of 
science is regarded with mcreasing favour as a 
satisfactory qualification for entry oven to the 
smaller firms, where promotion may be to chief 
chemist or engmeer, works manager, or the like 
A recruit is not exjiccted to possess a large stock 
of practical knowledge, but high scientific quahfi- 
cations and a capacity for independent work 

These reasons alone may lead to some change 
in the functions which technical colleges fulfil in 
the social and industrial conditions of to-day 
Apart from this, there are other factors which are 
tending to change the functions of university 
education also The emphasis on the utihtanan 
aspects IS diminishmg Education is no longer 
supported, as Prof Greenwood pointed out, on 
the ground that the technical oflBciency of the 
educated is m the long run greater than that of 
the merely instructed, that an educated nation 
would be better fitted to secure advantages in the 
international straggle for markets than an un¬ 
educated nation Already there is a demand for 
higher education for its own sake, not for some 
material or social advantage it confers but as a 
path to happiness 

This change is highly significant. It boars 
closely on the problem of leisure and on the raismg 
of the school-leaving age It is one of the weightiest 
objections to the trade continuation school advo¬ 
cated by Sir Kenneth Lee and others as alternative 
to raismg the school-leaving age -The more nearly 
education at whatever stage succeeds in teaching 
principles, not practice, m training the nund 
without neglecting to tram the hand, and in 
sending out those whose training and outlook 
enable them to attack with confidence the new 
problems that are perpetually arising, the more 
it will provide society with those who are capable 
of adapting themselves quickly and harmoniously 
not merely to particular industrial positions but 
also to the utilisation of leisure and the problem 
of eitisenship generally 
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Such questions cut deeply into our whole . 
educational system As Mr H T. Tizard pointed 
out in his presidential address to Section L 
(Educational Science) at the Aberdeen meeting of 
the British Association last year, it is no simple 
matter to encourage a broader education. A 
policy of making scholarships in science deliberately 
available for those who have not specialised in 
science, which the Imperial College of Scionoe and 
Toclmology has initiated, would do much to dis¬ 
courage that excessive and premature specialisation 
in science at school which is a root cause of the 
lack of culture and sense of values possessed by 
many honours graduates in science to-day. Such a 
policy, however, cannot succeed unless it is sup¬ 
ported both by the sohooUs and the larger univer¬ 
sities, and as Mr Tizard trenchantly remarked, if 
It 18 not considered worth while to reform the 
university matnculation examination in this way, 
ontioism of the general education of the science 
student loses most of its point 

There is a further point to be considered in this 
(juestion of education for life, for leisure as well as 
for industry Prof Greenwood suggested that the 
total collapse of political freedom throughout the 
greater part of Central and Ea.stern Europe is 
mainly due to the fact that the populations were 
not educated at all Instniction may be confused 
with education when it is a mere question of 
technical skill for some particular occupation 
Such confusion can never exist when we consider 
the effect on the whole man, and recent events in 
Germany have made patent the defects in ele¬ 
mentary instruction as compared with eduoatioii 
Moreover, the evidence suggests that the present 
ralers of Germany, so far from making higher 
education more accessible to the public, are 
deliberately making it less accessible 

These considerations are not lightly to be dis¬ 
missed. The dissociation of higher education from 
industrial or social status may be an essential 
element in a policy which will provide society 
with citizens possessmg the requisite background 
of knowledge in this scientific age, for the adequate 
discharge of oivio duties no less than to meet 
industrial needs. The mere moroase of technical 
eflficienoy will not avert disaster. The capacity to 
live fuller and happier hves, to enjoy leisure with 
less dependence on the service of others—these ore 
closely related to the question whether civilisation 
18 to gain control over the forces placed in its 
hand or whether it is to relapse as a whole into 
comparative barbarism. 
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The functions of a university in the world of 
to-day oannofc be considered apart from the 
functions of education os a whole It is no longer 
sufficient for the universities to provide society 
with the leaders it requires m the professions, m 
industry or in the State More and more it has to 
assist in developmg that background against 
which constructive virile citizenship is possible, 
to provide in every sphere of life the mental 
stimulus and corrective to those habits of mind 
and tactics which, earned over from an old order, 
are obstacles to the development of the now It is 
m this sense that, as Col A (1 Loo remarked at 
the recent Conference of Industrial Physios in 
Manchester, we require more social workers, and 
that organisations such as the Institute of Physics 
should seek to awaken the country to the necessity 
of adjusting physical discoveries to the rate of 
advance m economic affairs, so that we can enjoy 
the leisure and wealth created bv the physical 
sciences 

The ideals of a university sot forth by J H 
Newman, Mark Pattison and Walter Bagehot or 


J S Mill, m essentials, differ httle from those 
expressed by Dr Abraham Plexner or Prof 
Alexander m recent years Their functions, on the 
contrary, am rapidly changing, and the future of 
civilisation depends largely on the skill with 
which the functions of the universities arc adapted 
to the needs of to-day Mochamcal organisation is 
never an adequate substitute for effective social 
organisation or for a sound biological adaptation, 
and Prof Greenwood’s address should stir scientific 
workers to probe far more deeply into the question 
than merely to discuss the best training to lx- 
given to chemists or physicists for industry From 
the universities, after all, must come once more 
that floodtide of intellectual life, that spirit of 
unprejudiced search for truth, which will distlain 
merely to copy, and will ensure that the mechanisa¬ 
tion of life proceeding so fast, follows, not the 
economic or technical pattern of the past, but 
develops new structures adapted for the purposes 
of to-day, and releases for mankind a wealth of 
creative energy and intellectual power worthy of 
the discoveries which gave them birth 


Reviews 


Bull-Worship m Ancient Egypt 
Th€ Bucheum By Sir Robert Mond and Oliver H 
Myers With Chapters by T J C Baly, D B 
Harden, Dr J W Jackson, G Mattha and 
Alan W Shorter, and the Hieroglyphic Inscrip¬ 
tions edited by H W Fairman (Forty-first 
Memoir of the Egjqit Exploration Society) 
Vol 1 • The, H%^ory and Archceology of the Site 
Pp. XU -)- 203 Vol 2 • The Inecriptiona Pp 
iii-l-92 Vol 3. The Platea Pp iv-1-173 
plates-fiv. (London Egypt Exploration So¬ 
ciety ; Oxford University Press, 1934.) 50« net 

^^O animal has had a more consistently 
^ honourable place in the life of the Egyptians 
than the ox The earliest human settlements 
contain remams which indicate the domestication 
of cattle, while the special treatment of skeletons 
in an associafjed cemetery suggests some sort of 
veneration already at this date Before the 
historic period, ox-heoded amulets have appeared 
The famous ceremomal palette of the First King 
of the First D3maBty depicts the Pharaoh as a 
bull trampling his enemies underfoot—a conception 
to be made explicit 1600 years or so later, and 
maintained thereafter until the end of the Djmas- 
tiea, by the inclusion of a “Strong Bull” name in 
the royal protocol. Hathor was not the only cow- 
goddess, and mythology could show other bulls 


and cows who did not claim the full status of 
divinity To-day the buffalo, though often with 
a camel for yoke-mate, draws virtually the same 
plough as 18 to be seen behind the cattle on the 
walls of tombs of the Old Kuigdom Small wonder 
that the three sacred bulls, the animal theophames 
of tliree different and major goils, of the separate 
worship of which we are certain, are among the 
most important animal cults known in ancient 
Egypt. 

Bull-worship in Egypt is m fact a large subject 
for which a great deal more evidonceand study is re¬ 
quired before muchcan be saidabout it.andeventhe 
elaborate researches underlying the three volumes 
under review admittedly only approach the sub¬ 
ject Of the three great cults, that of Apis at 
Memphis-Saqqarah is the best known, and has left 
behind the most concrete remains But the great 
underground cemetery of these bulls was excavated 
more than eighty years ago, when methods were 
less scientific than they are to-day, and a mass of 
invaluable information, from a site which was for 
many reasons much richer than that of the 
Bucheum, was lost. The ancient worship of Apis, 
however, was used by the Ptolemies as a basis for 
a mixed mystery cult for their Greek followers, 
and in the new name of Serapis spread beyond the 
borders of Egypt. While the crumbly soil of the 
Bucheum easily gave way, frequently before the 
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excavator’s eyes—as it evidently must have done 
while the mausoleum was still growing—the vaults 
of the Serapeum remain to-day one of the import¬ 
ant sights of Egypt The bunal stelas of Apis have 
given us invaluable chronological checks for the 
twenty-sixth dynasty His worship can be shown 
to go back to the Old Kingdom In short, the 
sum of our knowledge of Apis, always the most 
important, is much greater than that of Buchis, 
perhaps the least of the three sacred bulls Hence 
a brief account of Apis has been given in “The 
Bucheum" as the basis of the attempt to recon¬ 
struct the story of Buchis On the other hand, 
much that was known about Apis at second hand 
only has been confirmed by the actual remains in 
the cemetery of Buchis, while our knowlc-dge of the 
original appearance of the Apis burials and their 
method have been very largely supplied by the 
careful excavation of the other 

From Mnevis, the bull saereii to Re’ at Heliopohs, 
little help 18 to be had Only two of his tombs 
have been opened But from contemporary 
literature, it appears that his cult was older and 
more important than that of Buchis —m old, 
probably, as that of Apis 

There is smgularly little material from which 
to write the history of Buchis Under that name 
he does not come into existence until the reign of 
Nekhthorheb of the last native Egyptian dynasty 
—a king who gave marked encouragement to the 
indigenous cults of Egypt and especially that of 
Apis The name Buchis (Ba-hr-khet or Bakke in 
Egyptian), however, seems to have been no more 
than an enhancement of the status of a sacred 
bull which had represented from the eighteenth 
dynasty, if not from the twelfth, the God Mentu 
of Thebes in four dilforent appearances, corre¬ 
sponding with four different towns of the Thebald 
At the same time, it is evident that he waa even 
more intimately connected with R6’. But while 
bull worship in Egypt was always connected with 
solar religion, it is by no moans clear that Mentu 
himself was originally a bull-god. Anterior to the 
twelfth dynasty, it is not possible to trace the 
bull that became Buchis, unless we assume that 
hiB worship was instituted a^ that date as a 
southern counterpart of Mnevis For Hermonthis, 
the seat of Buchis eventually, was called in 
Egyptian ‘Southern On’, while Heliopohs, or On, 
in the north, was the homo of Mnevis 

“The Bucheum”, then, is the definite publication 
of the excavation of the cemetery of the sacred 
bull Buchis and that of the cows who had borne 
Buchis bulls. The cemeteries lie in the desert two 
or three miles west of the site of Hermonthis 
(modem Armant) and about ten miles south of 
Thebes. Their discovery (in the arohseological 
sense) was not an accident. Native plunderers 
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had already placed objects now recognised as from 
the Bucheum on the antiquities market, and 
there were stones going about which might or 
might not mean anythmg Armed with these 
fragments of evidence and the brief references to 
the bull in classical authors, Mr W B Emery, at 
that time excavating among the tombs of Ourneh 
for Sir (then Mr) Robert Mond, spent the greater 
jiart of his leisure examining the desert nearest 
to the village of Armant, where he was confident 
a second Serapeum was to be sought It was a 
carefully worked-out investigation, and the first 
fortnight’s work showcil the excavators that they 
had landed on top of the cows’ vaults The next 
season, again initiated by Emery, though under 
the general direction of Frankfort, they dropped 
directly on to the most sumptuous of the bulls’ 
burials The success that followed, and finds com¬ 
pletion in the present pubheation, has no doubt 
obliterated from most minds the memory of the 
almost universal scepticism, in the face of which 
Sir Robert Mond decided to move his dig from the 
classical site of the Theban necropolis to a barren 
stretch of ground which his colleagues promised 
would yield only a mare’s nest 

If unusual courage and judgment was shown at 
the outset, the conclusion in the form of the 
publication is even more remarkable Excavation 
reports arc as a rule highly technical affairs and 
dull enough as general reaibng The excavation 
of Buchis yieldwi about forty tombs of bulls and 
as many cows, all subterranean Little is now to 
be seen on the site, and except for the stelae, not 
much more m museums There are smgularly few 
concrete remains—for a number of reasons—of 
what was a most important phase of Egyptian life 
With one very interesting exception, the sum of 
our new knowledge resulting from the excavations 
18 confined to a comparatively small, though im¬ 
portant, sector of the field of Egyptological 
research Yet it has taken three large volumes to 
say all this, and generally speaking, not only is 
the size of the publication justified, but also it 
may be said to constitute a step forward in 
archseological science, and to set up a new standard 
for future work 

“The Bucheum” is an advance on previous 
excavation memoirs for two reasons First it is 
an attempt to deal fully and finally, in so far ew 
the material is available, with the field of study 
illumined by the excavation of the Bucheum, not 
merely to record those excavations and draw 
inferences from them, mthtn a year or Uoo after 
the close of work on the sUe Secondly, the principle 
of seeking expert opmion on every detail of the 
find has been earned out in it to a greater extent 
than in any other work of this kind known to the 
reviewer. There are in fact thirty contributors to 
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the book, Hpecialmts ranging from Coptic to 
musical mstrumonts, from petrology to Arabic 
inscriptions, besides another score of experts 
named whoso opinions have been taken on specific 
points To Mr O H Myers has fallen the task of 
holding the team together, and since there was 
something in the nature of pioneering about it, 
some unevenness was to be expected and may be 
passed over Mr Myers has also contributed, as 
director ot the excavations during the last two 
scoBons’ work, the bulk of the chapters on the 
history of Buchis, the site, architecture, etc, 
together with a very elaborate study of the 
Demotic ostraca, full transcriptions and transla¬ 
tions of which form a sejiarato chapter by Mr G 
Mattha in vol 2 

The outstanding contribution to the work, both 
for its scholarship and as the main source of new 
knowledge acquired, is the chapter by Mr, H W 
Fairman on the hieroglyphic inscriptions The bulk 
of these, and the most important, are the stelae 
set up to each bull, on which are recorded the dates 
of their birth, installation and death, together 
with their ages Here and there an ailditional 
comment of historical or ao<'iological imjiortancc 
creeps into the more or loss atereotyjied formulae 
in which the ceremony of installation is descnbi*!! 
Once, by the mention of a queen in a royal titulary, 
whom Fairman proves to be none other than 
Cleopatra VI, we are bfted for a moment out of 
the acatlemics of a little-known animal cult in 
Upper Egypt, into the he^rt of international 
politics in a world disputed by Antony and 
Octavian How significant such a small detail 
may be is to bo read in Mr, W W Tarn’s chaptei 
on “The Triumvirs’’m vol. 10 of the “Cambridge 
Ancient History”, where Oleojmtra’s installation of 
a new Buchis at thi^ beginning of her reign pro¬ 
vides important evidence for her popularity with 
the Egyptians and for her support of the native 
religion 

Sir Robert Mond has set up a new standard m 
archaeological pubbcations, which will not easily 
be repeated. The expense involved in the pro¬ 
duction of such a work, requiring considerably 
longer and more concentrated research than can 
be squeezed into the leisure between successive 
excavation sepsons, is in itself beyond the purse 
of most bodies such os the Egypt Exploration 
Society, which was responsible for the greater part 
of the excavation and for the publication of “The 
Bucheum” Sir Robert not only provided those 
funds, but has also allowed the book to be pub- 
lished at a price within the reach of students, to 
whom a three-volume memoir of this size would 
normally be unavailable. It is in fact a standard 
which can only be maintained so long as archsoology 
can find patrons. 


The New Knowledge of Hydrogen 
Orthohydrogen, Farahydrogen and Heavy Hydrogen. 
By Dr Adalbert Farkas (Cambridge Soni's of 
Physical Chemi-stry ) Pp xiv ^ 2ir) (Cambridge 
At the University Press, 103,5 ) 12s fid net 
HEN chemists are told that since the 
principles governing the outer sphere of 
the atom are now established, there is little interest 
loft m pure chemistry, they should turn for comfort 
to contemplate our now knowledge on hydrogen 
The book under review will give them com|x-tent 
guidance 

Tho first half of the book deals with the ortho- 
ami para-modifications of hydrogen proiier, the 
second (smaller) half with heavy hydrogen Whilst 
the former presents a well-establiahiHl bmly of 
knowledge, tho latter outlines the beginnings of a 
new, yet unlimited, field of research 
The author, well known by his researches on 
ortho-, parn- and heavy hydrogen, marshals the 
various features of his subject with equal i>aae 
The quantum mechanical theory and the spectro¬ 
scopic evidence by winch the existence of ortho- 
and parahydrogen were predicted , tho delicate 
heat conductivity method by which the ortho and 
para contents of hydrogen are determined , the 
theory of heat capacity and of other thermo¬ 
dynamic properties of the two modifications are 
set out with equal precision The problems of 
chemical kmeties, arising Irom tho wide range 
of observations on the conver,sion of ortho- 
hydrogen into parahydrogen are discussed with 
similar mastery of facts and theories 
To the chemist, these various conversions arc 
the most interesting part of the subject Not all 
conversions are hosed on atoniie interchange 
between a jiair of molecules Comparison with 
th<' reaction 

H, + D, 2HD 

has now definitely established this fact 
The interchange between the atoms of hydrogen 
molecules is paused by the contact with hydro- 
genating and reducing catalysts Comparison 
between the catalysed process of atomic inter- 
change, and the catalysis of the chemical reactions 
of hydrogen, will show definitely whether this 
catalysis is based on a preliminary breaking up of 
tho hydrogen molecule, or whether wc have to 
envisage other methods of ‘activation’ of the 
hydrogen by tho catalyst 
A wider scope for the study of the atomic inter¬ 
changes of hydrogen which accompany chemical 
reactions is opened by tho discovery of heavy 
hydrogen The presentation of this discovery and 
of the rapidly growing knowledge derivwl from 
it embraces the most varied aspects, ranging from 
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nuclear disintegration to the metabolism of 
bacteria Here again we find theory and experi¬ 
ment presented with equal clarity 

This review of our knowledge of heavy hydrogen 
will be welcomed just as much as the presentation 
of our knowledge of orthohydrogen and para- 
hydrogen The linking up of both subjects m 
one volume may, however, have some dis¬ 
advantages The rapid advancement of research 
on heavy hydrogen tends to make a review 
written to-day soon become obsolete It would 
be regrettable if this should endanger the future 
popularity of the book, the first half of which will 
probably retain its usefulness for a long time 
The enduring value of the book lies in the fact 
that it sets an example for the new spirit of 
physical chemistry, in which the fusion of physics 
and chemistry, of theory and experience, should 
be complete 

Introductory Logic 

The PnTictples of Logic : an Iniroditciory Survey 
By C A Mace Pp xm-1-388 (Ixmdon, New 
York and Toronto . Longmans, Groon and Co , 
Ltd , 1933.) 12s fid. net 

R MACE’S purpose is to help students who 
begm the study of logic, and to supply 
them with a mental discipline by acquainting 
them with genuine logical problems rather than 
by forcing upon them the teclmicahtiea of tradi¬ 
tional exercises. The “Principles of Logic” will bo 
found extremely valuable by all those who already 
know some logic But it is difficult to say whether 
beginners could master in one year the theories 
and problems so excellently treated in this book 


The inoroasing complexity of logical systems makes 
It more and more difficult to teach logic in its 
present-day setting to first-year students, who 
may not have much natural aptitude for the 
Bubjeot and cannot have the philosophical training 
which, m all fairness, should bo assumed for a 
serious reading of Mr. Mace’s book 

The pedagogical problem involved concerns less 
the students or the teachers themselves than the 
actual status of logic in our educational system. 
In order to make sure that students master the 
rudiments of sound reasomng before attemptmg 
prematurely to deal with problems which may be 
beyond them even later on, lecturers have to 
chock their natural inclination to acquaint their 
students with some fundamental developments of 
logic This difficulty could be easily redressed if 
logic were given a place in our schools 

Without attempting to deal here with the 
various details of the theories so very ably analysed 
and explained, we may mdicate two of the 
principal features of the book. A chapter on the 
“General Theory of Deduction” introduces in a 
simple way the principles of symbolic logic , and, 
secondly, the author has taken great pains in 
bnnging together, often with important additions 
of his own, the contemporary efforts to improve 
Mill’s theory of induction. Though Mr Mace 
treats his problems without exhibiting a partisan 
attachment to a school, be nevertheless favours 
the views of logical analysis as against the on- 
tologism of the Aristotelian tradition, while, 
m the last chapter of his book, ho seems to share 
a kmd of pragmatism which may easily turn to 
scepticism. But after all, is it possible to have any 
logic without some conscious philosophical back¬ 
ground t 


Short Notices 


Index Oeneralie Qutmtinie idtiion fran^aue. An- 
nuatre gin^ral dee VntversxUe ei dee Grandee Acolee, 
AcatUmxee, Archxvee, BMvothiquee, InetUute ecten- 
txfiquee, Jardtne botanrquee et zoologxquee, Mueiee, 
ObeervaUnree, SociiUe eavaniee. Pubh^ sous la 
direction de Dr. R de Mont^essus de Ballore. 
Pp. VH-F176+US228 +BE232-(- 1284-H921 to 
2462. (Paris . Editions Spes, 1935 ) 225 francs 
Ths “Index Generahs” began publication shortly 
after the close of the War, when “Minerva”, hitherto 
the standard reference work to the learned world, 
had suffered considerable reduction of size. “Minerva” 
has developed smee then into two portly volumes, 
but the price in English money effectually prohibits 
their general use except in the wealthiest of institu¬ 
tions. The “Index Generahs", now in its fifteenth 
year, is a useful smglo volume substitute. 

For those not fanuhar with the “Index”, its 
arrangement is a little peculiar. The first section 


deals with the university institutions of France and 
its colomes, inoluding a brief statement on general 
entrance conditions and, under eeuih institution, 
number of students, budget and a list of the staff 
with their subjects. These page numbers are pre¬ 
ceded by the letter ‘F’. Succeeding sections, each 
with fresh pagination and with the letters 'U.S.’ and 
'B.E ’ respectively, deal similarly with the Umted 
States and the Bntish Empire. The remaimng 
countries of Europe, Africa, America and Asia are 
covered in the next section, which again has new 
pagination, but without distinguishing letters. Suc- 
oeedmg sections, the pagmation contmumg, oontam 
details of observatories, hbranes, scientific institu¬ 
tions and learned societies respectively, the entnes 
being arranged alphabetically by countries. Then 
comes the alphabetical index of the personnel named 
m the text, iterance being facilitated by the addition 
to the page number of a numeral (1-8) indicating 
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position on tho page. AusotUl list arranged bysubjocts 
gives the names of those willing to exchange pubhca- 
tions, and there is a geographical index 

The 1935 issue of the “Index” is now available, 
and the ‘working part’, the index of personnel, 
runs to 443 three column pages of small but clear 
type Tho volume should bo of service to all who 
have occasion to deal with soientifio and learned 
institutions The information published, for the 
insertion of which no charge is made, is obtamod 
directly from tho institutions themselves, and the 
editor. Dr. R do Montessus de Ballore, Sorbonno, 
Pans, 6, informs us that ho welcomes correotions and 
additions to hia veduablc handbook We hope this 
hmt will catch tho eye of those rosxionsiblo in the 
U.S.S.R for tho lack of information from that 
country 

RayUtgh'a Principle and its Applications to Engineer¬ 
ing • the Theory and Practice of the Energy Method 
for the Approximate Determination of Critical hoods 
and Speeds. By Prof G Temple and Prof W G 
Bickley Pp. ix + 156 (London Oxford Uni¬ 
versity Press, 1933 ) 14« net. 

Paoxs Tkmpus and Bickley have exemplified smd 
extended a pnnoiple put forward by Rayleigh so far 
back as 1877, a principle which, concerned pnm- 
anly with the oaloulation of tho fundamental 
frequencies of vibratmg systems, has applications to 
problems of elastic stability, and to various equili¬ 
brium configurations of mterest and importance to 
engmeers. In tho words of the authors, tho pnnciple 
may be enunciated briefly, thus “In the funda¬ 
mental mode of vibration of an elastic system, the 
distribution of kinetic and potential energies is such 
08 to make the frequency a nunimum”. 

Suppose, then, we are faced with a vibratmg 
system the fundamental frequency of which we find 
it difficult, or impossible, to compute Lot us con- 
stram the 8}rstem to vibrate m a specified manner 
m which the mode of vibration is (mathematically) 
known, and approximates as closely os may be to 
the mode of vibration of the actual system We can, 
by an application of the energy method, calculate 
tho frequency of this artificial system; ond tho 
frequency of tho actual system will, m general, bo 
lees than (in some limitmg cases, equal to) this 
calculated frequency. Tho difficult task of deter- 
mmmg tho magmtudo of the error has been attacked 
by Dr Temple, and we are fortunate m pKissessing 
m such an easily accessible form the record of his 
very intereetmg'results. 

The power of the method is shown by a senes of 
thoroughly practical illustrative examples, and the 
book, which is a very important addition to the 
hterature of physics and engmeonng, has been 
written with a mmd sympathetically disposed to the 
capacities of those weaker brethren to whom an 
austerely mathematical argument makes but httle 
appeal. Which is not to say that the book lacks 
in matiieinatical rigour, but merely to hmt that 
©Mier paths are provided for the less mathematically 
mmded. A. F. 


Physique moldcalaire tnaliire et inergie Par Prof. 
Victor Henri. Pp 436 (Paris’ Hermann et Cie, 
1633 ) 110 francs 

Thb present tune appears particularly appropnate 
for an att«npt to form a complete picture of our 
knowledge concerning matter and energy. Startmg 
from tho early controversies fought around the 
question of contmuity and discontinuity, the author 
describes tho origin of tho atfirnio hypothesis, the 
idea of chemioal elements and their jicnodic claasiflca- 
tion, and the methods of dctorminuig T.,osohmidt’s 
or Avogadro’s number This is foUoweil by an 
account of the properties common to all chemical 
elements, a history of tho atom and of its spectial 
manifestations. Tho essential features of radio¬ 
activity, radioactive elements and isotopes are set 
out m an easJy intelhgible and attractive form 
Throughout tho book are scattered many historical 
data, useful formulsB and illustrative numerical 
examples Particular praise must be given to the 
lino diagrams which are, with few exceptions, models 
of clearnass 

Handbueh der wissenschafUichen und angewandUn 
Photographic Herausgegelion von Alfred Hay 
Band 6 Wissenschaftlichc Anwendungen der 
Photographie Ted 2 Mikrophotographte Bear- 
beitot von T P6terfa Pp ix f 432 (Wien und 
Berlm : Julius Springer, 1933.) 61 GO gold marks. 
This book gives a very full account of the modem 
state of photomiorographic tochmquo in Germany. 
It constitutes, in fact, not only a textbook of the 
practice of the various methods, but also a fairly 
representative liandbook on the apparatus mtvnii- 
facturod by tho various optical firms 

Tlie trouble with a work of this kind is tliat its 
detailed character makes it difficult to read as a 
textbook It can only function as a roforonoe book, 
but as such it cannot fad to be of use to a serious 
worker. It is well prmted and dJustratod, und those 
who have occasion to uso photomicrographic methods 
will bo mdebteil to its author for such a useful piece 
of work 

Check-List of Birds of the World By James Lee 
Peters Vol 2, Pp xvii-t-401 (Cambridge, Mass. : 
Harvard University Press London Oxford 
University Frees, 1934 ) 17». net. 

Tax appearance of the first volume of tlus most 
useful adjunct to tho work of tho scientific ornitho¬ 
logist has already been welcomed m Nature It is 
a book purely for reference, consistmg of a systematic 
list of all known birds, with tho authorities for the 
names used and the distribution of each form The 
like has not been attempted on a world-wide basis 
for a generation, and as the plan and execution are 
admirable the completed work should be of great 
service This second volume covers tliree great 
oosmopohtan orders—which incidentally moludo most 
of tho birds of specisfi mterest to sportsmen—the 
megapodes and game-birds, the cranes, rails and 
bustards, and the plovers, gulls and auks. 
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The Oxford University Arctic Expedition, 1935-36 
By A R Glbn and D B Keith 


A n interesting feature of post-War univerRity 
‘ life has been the aetivo part played by 
Cambridge and Oxford m exploration Thia 
activity has by no means liot'n hniited to a few 
places, and to mention only one or two of the 
places visited, Cambridge oxpi'ditions have earned 
out useful work in various parts of Africa and m 
Greenland, while Oxford ('xpeditions have obtaineil 
valuable soientifie results in South America, Borneo 
and Spitsbergen The first of this kind to spend 
a winter in the arctic was the British Arctic Air 
Route Expedition ol 1930-31, and the expedition 


which was organised by Mr E E Shackleton and 
led by Dr G N Humphreys, now making its way 
from Ktah to Ellesmere Lund, is the first Oxford 
expedition to winter 

In July, another Oxford expedition is leavmg 
England to spend fourteen months on the north 
coast of North-East Land. It is being organised 
by Mr A Dunlop-MackenzieMr A R Glen, 
leader of the 1933 Oxford University Arctic 
Expedition, is going as leader The personnel of 
nine is made up by three surveyors, two physicists, 
a wireless operator, a glaciologist, a doctor who 
will also be in charge of the marine biology, and 
a dog-dnver The last, Mr Andrew Croft, was a 
member of the British Trans-Greenland Expe¬ 
dition of last year, and will be second m com¬ 
mand of the present expedition 

The sealer, the M S. Polar of Tromso, has been 
chartered, and it is hoped that the north coast 
will be reached during the first week of August 


A base hut will he built near the head of Rijp’s 
Bay, and after all the stores and equipment have 
been landed, the ship will return to Norway. The 
plans are to carry out a topographical and geo¬ 
logical .survey of the unknown north and east 
coasts and of as many of the northern and eastern 
islands as time and leo conditions jxirmit, In 
addition to the surveys, researches on the iono¬ 
sphere, atmosplierie ozone, electrical disturbances 
and terrestrial magnetism, will bo carried on at 
the base over the whole year, and two winter 
stations are to be mamtamod on the inland ice 
witii the intention of try¬ 
ing to form an estimate 
of the present balance of 
glacial conditions, as 
well as investigating the 
crystallography of sur¬ 
face snow, firn, and of 
blue and white ice 
Fmally, a fairly oom- 
prehensivebiologicalpro- 
gramme is planned, and 
the land side of this, 
which will consist mamly 
of a study of the birds, 
will bo under the direc¬ 
tion of Mr D B Keith, 
while the marme work 
will be in the ca.re of the 
doctor 

In addition to general 
observations on the bird 
life, special attention will 
bo devoted to four problems The first is that of the 
non-breeding years which seem to occur every 
fourth year in the Arctic It is probable that 1936 
Will prove to bo one of these, and if this should 
prove to be the case, the gonads of selected species 
will be examined (and preserved) in May, June and 
July, ami an attempt will be made to discover if 
there 18 any evidence that the non-breeding is con¬ 
nected with the weather conditions of the summer 
or of the previous winter. It has also been suggested 
that exceptionally late breaking of the sea loe, or 
late meltmg of lake ice, might cause interference 
with the food supply of the birds, and this, together 
with any other factor affecting the food supply, 
will be examined. In the event of 1936 not bemg 
a year of extensive non-breeding, estimates of the 
proportion of breedmg to non-breeding birds will 
be made, and this may give intereeting results, as 
it is a 8ub],eot on which very little work has been 
carried out. 
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It 18 hoped that it will be pogaible to make a 
detailed study of the snow bunting throughout the 
breeding season, with special reference to temtory 
Much work has been done and is being done at 
home on the breeding and terntorial habits of 
closely allied species, and this should prove a 
valuable comparison, for not only is the habitat 



FlQ 2 One of the Brat colony of Ivory guile to l>e discovered In 
western Spitsbergen by the Oxford 1933 Expedition 


SO vastly different from that of the species already 
studied, but also the snow bunting is the most 
northerly passerine and hence has no food com¬ 
petitors in the form of other passerines Th<' bird 
distribution will alsfi be analystsd from the point 
of view of food supply and nesting sites 

Dunng the Oxford 1933 Expedition in Spits¬ 
bergen, Mr Hartley and Mr Fisher (Qeog .7,84, 
Aug , 1934) carried out a detailed study of the 
manne feeding of sea birds, and correlated the 
facts with the conditions of the manne fauna 
investigated by Mr Stott The fulmar petrels and 
kittiwakes were found to have a feeding 7-one about 
100 yards long and 50 yards across, close to the 
ice cliffs of the Nordenskiold Glacier, at a point 
roughly half way from either shore (Fig 3) This 
zone remained a permanent feature during July 
and August, and the normal number of kittiwakes 
was about 3,000, while that of the fulmars 
vaned between 500 and 700, but these numb<>ra 
rapidly decreased in the beginning of September 
From analyses of a large number of stomach 
contents, the. food was found to consist almost 
entirely of the Euphausid Thysanoesm tnermta, 
although an amphipod, Euthermtates IxbeUaia, 
occurred occasionally in small numbers It was 
also found that Thysanoesaa was the basic food of 
Arctic terns, Briinnich's guillemots and little auks, 
and also had place in the food of puffins, 
although these were mamly fish-eaters, and of 
Mandt’s guillemots, which wore found to feed also 
on the general bottom fauna of the mshore zone 
Thus it is of the greatest importance to the bird 
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population, and it is probably only through tho 
blanketing effect of the silt brought down by 
en-glacial and sub-glaeial streams that it is able 
to live in the extreme surface layer in this area 
As a large glacier flows from the west icc of North- 
East Land into Rijp’s Bay, and as it is the only 
glacier with a sea face m the bav, it will be of the 
greatest interest to discover whether the phe¬ 
nomenon is rejieated in this art*a, and also whether 
it occurs in the other bays of the north coast of 
North-East Land 

The 130 miles of almost continuous no cliffs 
on the east and south coasts may give interesting 
conclusions, especially as there are several islands 
off the northern part of the east coast which may 
offer suitable nesting sites It is not intended to 
repeat this study in the detail with which it was 
carried out m 1933, hut rather to sec' it the birds 
m those areas resort to these definite fowling zones, 
and to discover what effeet tlie zones—if any— 
have on the distribution of tho binls The work 
will probably Ih' correlated bv observations on tlie 
marine fauna, and this will be under the direction 
of the doctor, who is the only memlK-r of the 
expedition not yet appointed 

Little IS known of the breeding habits of tho 
Spitslnwgi'ii ptarmigan, and then' are no skins of 
the bird m breeding plumage or of tho clucks at 
the British Museum (Natural History) It seems 
likely that the birds breed on mcxleratelv high 
ground, and that thc'y come dowm to tlie coasts 
and low unglaeiated ground when the snow limit 



h'lo 3 NordoiulilBld Olxoler sea face ulinwlng tlw oavn In Bront 
of whioh w*i till! »ime froquontod by fnlmara and kittiwakes 


becomes lower with tho approach of winter 
Attempts will be made, therefore, to find their 
breeding places and to examine their winter 
distribution, as well as the change brought about 
in this by tho approach of spring Some wars 
ago, reports were brought back from the lee Fjord 
region of Spitsbergen that there were remarkable 
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fluctuations m the numbers of the ptarmigan, but 
it 18 very possible that the reports of the scarcity 
of the birds were made on the evidence of the 
summer months, when the birds may have been 
on relatively high ground One of the parties of 
the Cambridge 1932 Spitsbergen Expedition spent 
some time in the Wijde Bay, and while there, 
found a considerable number of ptarmigan above 
the 1,600 ft level Only on one occasion, and 
then towards the latter part of August, were birds 
found below that height Similarly in 1933, the 
Oxford Expedition in the north-eastern part of the 
Ice Fjord found only one family of ptarmigan 
during July and August, but m September large 
numbt'rs of the birds were found in the low valleys, 
the snow level by that time being at about 600 ft 
The reports of number fluctuations may thus, in 
part, be due to variations in the autumn weather 
conditions at the time when the ptarmigan are 
likely to lie driven from the high ground by the 
approaching winter into the valleys, where they 
are most easily seen 

It 18 hoped that it may bo possible to bring 
back the skins of cortam species roquinid by the 
British Museum (Natural History) Some collect¬ 
ing will be undertaken with the view of ascertain¬ 
ing crop and stomach contents, and all birds shot 
will he examiniKl for lice, as the parasites of arctic 
birds arc very little known All bears and seals 
shot will likewise be exammed for parasites Every 
effort will be made, however, to restrict the shoot¬ 
ing and hunting to a mitumum, as the history of 
the fauna of Spitsbergen during the last fifty years 
shows only too clearly the havoc wrought by 
indiscriminate slaughter, although the efforts of 
the Norwegian Grovernraent during recent years 
are mtn'ting with a well-mented success 

The general observations will include notes on 
such subjects as numlx'rs, distribution, time of 
arrival and time of departure, and as no observa¬ 


tions of this kind have yet been made from North- 
East Land, they may produce some interesting 
results The only mformation brought back durmg 
the spnng was that gained by Nordenskiold as a 
result of his journey with Palander in 1873 along 
part of the north coast The first birds to bo seen 
after the winter wore some glaucous gulls on 
March 3, and on April 3 the first snow bunting 
arrived By the middle of May millions of sea 
birds had arrived in the fjords and were breeding 
on the precipitous slopes of the surroundmg 
mountains, notwithstanding that thoro w& no 
open water in the near neighbourhood The length 
of time to bo spent in North-East Land by the 
present exjiedition ought to give every opportunity 
for comprehensive study of this kind 

The remainder of the work will consist of 
straightforward botamcal collecting, and will aim 
at makmg as complete an ecological survey as is 
jwHsible It 18 hojiod, however, that it will bo 
possible to make a detailed investigation of surface 
markmgs, and especially of the polygonal markings 
which appear to be characteristic of arctic and, to 
a loss extent, of Alpine regions Various studies 
have been made of these, and perhaps of greatest 
interest in this respect is the work which has been 
recently carried out by Mr N Polunin It seems 
to be probable that the causes vary from place to 
place, and that no generally applicable theory can 
lx* framed , the investigations of the growth of 
the polygons over the year may, however, throw 
some fresh light on the subject 

Weather conditions naturally will control the 
degree in which the biological programme of the 
expedition is earned out, although it is much more 
indejiendent of weather than the survey, for ex¬ 
ample With a working period of fourteen months, 
there is ample scope for varied work The 
expedition expects to return dunng the late 
summer of 1936 


Cancer and the Theory of Organisers 
By C. ,H Waddenotoh, Christ’s College, Cambridge 


T he fundamental fact about cancerous tissue 
is that it has escaped from the normal 
growth-oontrolhng agents of the body The 
escape often involves a change in histological type 
The problems which are raised are clearly con¬ 
nected with those studied m experimental em¬ 
bryology, whore again it is the causal mechanism 
underlying growth and histological change which is 
under investigation E xperimental embryology has 
recently made important advances, and the time 
has perhaps come when it would be profitable to 
consider the way m which the new embryological 


theories would formulate the well-known problems 
of cancer research. 

The illuminating researches of Spemann* pro¬ 
vided the beginning of an answer to the out- 
standmg embryological problem of why one part 
of an egg develops into one organ and another 
part into a different organ. Spemann showed that 
in the amphibian gastrula the developmental path 
followed by any given piece of tissue is defined by 
its relation to the blaetopore region, which was 
therefore termed the organisation centre. Further 
research has shown that one facet of the activity 
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of the organisation centre consists in transmitting 
a stimulus to the ectoderm which comes to he 
above it, causing the latter to develop into the 
neural plate. This is a two-term reaction, between 
the stimulus (or evocator*), emanating from the 
organising roof of the primitive gut, and the over- 
lymg ectoderm. The ectoderm, it was found, will 
only react when it is in a reactive, or ‘competent’*, 
state Very little is known about the nature of 
competence or how it is acquired, probably 
changes arc proceeding within the colls from the 
time of fertilisation onwards eventually bringing 
them into an unstable state, when the evocator- 
stimulus IS able to push them into one develop¬ 
mental path or another The evocator stimulus 
has been shown to bo duo (both m the amphibia* 
and in birds*) to the presence of a chemical sub¬ 
stance, as to the nature of which a great deal of 
research is being earned on at the present time 
The two concepts of evocators and competent 
tissues can bo applied, with some modification, to 
the consideration of cancer. There is httle evidence 
that the susceptibibty of adult tissue to cancer- 
provokmg agents vanes in the same way as the 
competence of embryonic tissue vanes with the 
passage of development, although the fact that 
cancer is to some extent an old-age disease may 
bo suggestive in this connexion. But as between 
different individuals, the genetic differoncos in 
suscoptibUity to cancer may be considered as 
differences of competence in the gonotioally 
different tissues Again, changes of competence 
need not be due to internal causes Thus it has 
been suggested* that the mammary gland must be 
acted upon by oestrm before it is capable of reacting 
to the spooifio lactation hormone One can 
phrase this either as a ease m which oestnn brings 
about a change m the competence of the mammary 
gland, or one m which lactation depends on the 
consecutive action of two evocators In dealing 
with the facts of the inception of cancer, it may be 
necessary to envisage similar chains of reactions 
Many types of cancer-producing stimuli, or 
‘cancer-evocators’, have been described viruses, 
specific chemical substances, spontaneous changes 
in the motabohsm of the cells, general irritating 
agents, etc. Particular interest is attached to the 
sterol-like substances recently isolated and syn¬ 
thesised by Kennaway, Cook and their collabora¬ 
tors’ The evocator of the amphibian neural 
plate probably belongs to the same group of 
substances*. In fact the similanty is so close 
that one at least of the synthetic carcinogenic 
substances, namely, 1:2.6.0-dibenzanthraoene, 
is probably capable of acting as an evocator 
when mtroduced into the amphibian gastrula*. 
The reoiprooal experiment cannot yet be made, 
the evocator has not yet been purified Woerde- 


man‘“, some time ago, had the idea that cancer 
tissue might be able to act ai an evocator, and 
succeeded in oonfirmmg the suggestion, but 
unfortunately it did not occur to him that all 
adult tissues might have the same capacity, and 
he made no controls to exclude such a possibility. 
Later work by Holtfreter" and others has shown 
that this IS 111 fact the case, and it is still unproved 
that the ovooAtmg properties of cancer tissue are 
any different from those of any other part of the 
body Holtfrotor also made the very important 
discovery that the newt evocator is present 
throughout the whole egg, although it is active 
only m the region of the organisation centre In 
the remamder of the egg it can bo activated by anj' 
process which ooagiilati's the cell proteins One 
immediately searches for some metabolic pecu¬ 
liarity of the orgamsation centre which might 
explain the liberation of the active evocator in 
that region The most stnkuig feature which has 
been discovered i.s the extremely rapid disappear¬ 
ance of glycogen" The activation of the evocator 
may not bo necessarily connected with this 
glycogen anabohsm, but the facts suggest that 
interesting comparisons may Iks possible lietwesin 
the motabohsm of the organisation centre and that 
of tumour tissue 

The analysis of development into evocators and 
competent tissues is only half the story. The 
orgamsation centre is not uniform , one part of 
It stimulates the ectoderm to form the neural 
plate of a head, while another part induces the 
formation of the spinal column” These regionally 
different effects cannot be accounted for by the 
mere presence of one chemical substance , they 
necessitate the assumption of a regional distribu¬ 
tion of one or more active substances within the 
organisation centre. The processes by which 
different parts of the centre induce the formation 
of different definite organs are spoken of as 
'individuatmg actions’, and the organisation centre 
18 said to be the centre of an ‘individuation field’* 
The mam characteristic of an individuation field 
is that all tissue lying within it tends to be budt 
up into a complete embryo, and in any one part 
of the field all tissue tends to bo built up into 
the organ corresponding to that part 

The individuation field, then, is the agent* 
which controls the growth of the different parts 
in a harmomous way so that a normal individual is 
formed In later life, the milividuation field sphts 
up into smaller separate fields, such as log fields, 
head fields, etc These are the agents from which 
oanoerous growth has escaped In mammals thoir 
effects are normally not very sinking , their 
influence is confined to the control of the minor 
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repair growth of the body, and they are probably 
capable of very little more than tins The adult 
fields, however, are much more potent in those 
animals in which regeneration is possible In the 
newt, for example, the log field oan mould into 
a hmb any mass of competent tissue either grafted 
into it or formed as a regeneration bud 

PossibUities of the experimental testmg of the 
action of powerful individuation fields on canoorous 
tissue immediately suggest themselves Is there 
a difference in the susceptibility to cancer between 
the Urodeles, which have a high capacity for 
regeneration, and the Anura, which have a low 
capacity ? If there is, is the differenoe due to the 
presence of more potent individuation fields in the 
Urodeles, or to a greater competence of their 
tissuo for proliferation I In some ammals there 
are differences m the capacity for regeneration m 
different organs , one would like to know whether 
these differences are correlated with differences m 
the suBceptibihties of the organs to cancer, or with 
the behaviour of tumour tissuo transplanted to 
the various sites 

On CO the problem of the relation of cancer to 
the individuation fields has boon stated, the 


methods of attack are legion 8ome work has 
already been begun ; cancer tissuo is being trans¬ 
planted into embryomc regions whore powerful 
fields are at work, and the influence of caremogeme 
agents on regeneration is bemg investigated. But 
the embryological approach to the study of cancer 
has been stated here in the hope that workers 
whose experience has brought them into closer 
contact with the facts of the incidence of cancer 
may be led to see whether this point of view may 
not enable valuable conclusions to be drawn from 
the facts which are already known 
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Obituary 


Sin Edward SHABPEY-SrFAKEK, f n s 
HE doatli of Sir Edward Siiarpoy-Schafor at 
North Berwick on March 29, m his eighty-fifth 
year, will bo greatly regretted all the world over 
His motbud of resuscitation of the apparently 
asphyxiated, for which ho was awarded the Dis¬ 
tinguished Service Modal of the Iloyal Life tSavmg 
Society m 1909, brought him well-monted fame. 
Public notices describing the method and placed in 
conspicuous situations wherever there is danger from 
death by drownmg and gas poisoning, and its use by 
all first-aid societies and ambulances, have rendered 
its discoverer the best known of all physiologists so 
far as the general public is concerned. 

Sharpoy-Sebafer was a genius m the realm of 
physiological research and teachmg. In all his work 
ho was remarkably lucid and arranged his facts m a 
very mteresting and refreshing manner, keepmg his 
lectures alive by frequent reference to the researchers 
who were responsible for the work under considera¬ 
tion. Both in his discourses and in his writings he 
fully realised the value of demonstration and used 
cleverly selected illustrations in abundance. His 
system of toaclung histology serves as a pattern, and 
his publications in this field include “A Course of 
Praotioal Histology”, ‘‘Essentials of Histology” 
which has reached its thirteenth edition, and a 
“Text-Book of Miorosoopio Anatomy” which forms 
Part I of Vol 2 of “Quam's Anatomy", of which 
Sharpey-Sohafer was one of the editors For his 
experimental olassea he wrote a oonoise handbook, 
“Experimental Physiology”. 


Sharpey-Schnfor was oducatixl at C'lewoi House 
School and Umversity College, London, whore he 
gamed several soholarslups, including tho first Shurpoy 
scholarship. Ho served as assistant professor of phy 
siology from 1874 until 1883 when Burdon-Sanderson 
was m charge, Sharpoy the histologist having resigned 
m 1874, m this year Sharpey-Schafer gamed the 
M.RO.S Burdon-Sanderson was appomteil to the 
chair of physiology at Oxford m 1883 and thus 
Sharpey-Sohafer became Jodrell professor at Um- 
vorsity College, London, in the same year. He occu¬ 
pied this chair until 1899. when he was elected to the 
chair m the University of Edinburgh. This he re¬ 
tamed until 1933, when on his retirement he had 
completed fifty years of service as a teacher of his 
science. Thus he came into contact with largo 
numbers of students, scientific and modioal, from all 
parts of the world During tho same period he 
encouraged and trained many researchers and future 
professors of physiology. Ho kept an active mterest 
in research right up to his retirement, and amongst 
hiB most recent work wm an experiment on nerve 
function which involved an exponraental section of 
a nerve m his arm. His researches brought him the 
fellowship of the Royal Society in 1878 when he was 
only twenty-eight years of age. The same society 
awarded him a Royal Medal m 1902 and its most 
coveted prize, the Copley Medal, in 1924. 

Another field of research in which Sharpey-Sohafer 
was actively engaged concerned the ductless glands 
and mtemal secretion. With Oliver he was a pioneer 
m the mvestigation of the function of tho suprarenal 
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glaoda. Swale Vincent, one of hw aeeistanta. also 
played a prominent peat in the earlier researches on 
internal secretion and obeerved development of 
immunity to hormones In this field Sharpey-Sohafer 
occupied a leadmg position and published “The 
Endoonne Organs”, ongmally founded upon a course 
of lectures, the Lane Medical I^ioturos, delivered at 
Stanford University, California, in the summer of 
1918. Tlie first edition of this book was pubhshed 
in 1916 and the second, Part I m 1924 and Part II in 
1926. He introduced the term autaooid (dunk, self 
and nK<ts, a medicinal agent) to include those drug-hke 
substances produced by the organs of internal 
secretion for the purpose eitlier of exciting or of 
reetrainmg the activity of other organs , for the 
exoitante he kept Starling’s original term ‘hormones’ 
and for the restraming substances he mtroduoed the 
term‘ohalones’. His other researches and publications 
were very numerous and covered nearly the whole 
field of expenraontal physiology and histology. His 
early work on the mmute structure of the fibre of the 
wing muscle of insects and his theory of muscular 
contraction attracted much attention Ho also 
mvestigated cibary and eunwboid movement, the 
function of the spleen with the plethysmograph, 
fat absorption by the Miuall intestine, localisation 
of function lu the bram and the tracts of the spinal 
cord, during lus earlier days, the study of pulmonary 
blood pressure, vagotomy and other nerve section 
covered later stages of his career 

Three publications deserve special mention, namely, 
the “Advanced Textbook of Physiology”, Volume 1 
m 1898 and Volume 2 m 1899, to which many of the 
leading physiologists—includmg Gaskell, Gotch, 
Leonard Hill, Gowland Hopkins, Langley, Burdon- 
Sanderson and Sherrington m Great Bntam—con- 
tnbuted and of which Sharjiey-Schafer was editor, 
also the “History of the Physiological Society 1876- 
1926” ; he was the last of the original members and 
wm elected an honorary member of this Society m 
1980. Further, ho founded the Quarterly Journal of 
Expenmental Phyeiology m 1908 and edited it xmtil 
his retirement m 1633. Volume 23, 1938, of this 
journal consisted entirely of ongmal papers written 
by past and present assistants numbenng twenty- 
nine and was dedioated to himself. Ho was presoited 
with a bound copy of the volume contcunmg an mtinr- 
leaf with their signatures ; to obtam the signatures 
the interleaf had to travel to South Aihoa, Mew 
Zealand, Canada, America and China. On receipt of 
this boimd volu^ on December 26, 1934, Sharpey- 
Sohafer wrote : “I have now received the bound copy 
of the Honour Volume with the signature pages— 
which have gone round the world—bound in. It is a 
very handsome book, but I do not treasure it on that 
wxxiunt, but for the pleasant memories it recalls.” 
The Quarterly Journal of Phynology is now edited by 
a board of editors assisted by a number of collab¬ 
orators, and in a foreword to Volume 24, the 
editorUil board paid him the following tribute, that 
they will endeavdur to oontmue the traditions and 
*0 maintain the level establuhed by its founder, 
Sharpey-Sohafer. 


He took an active mterest m the proceedings of 
the British Association for the Advancement of 
Scienoe, serving as its secretary from 1896 until 1900. 
He was its president in 1912, and m his presidenti^ 
address created a sensation by suggeetmg that eariy 
living matter had its origin in colloidal shme and that 
ohemioo-physical activity was sufficient to ezplam 
vital processes without the aid of any special vital 
force He was kmghtod m the following year, 1913 

Sharpey-Sohafer was an honorary fellow of 
numerous medical societies, and was LL D of the 
universities of Aberdeen 1897, MoGill 1908, St 
Andrews 1911 and Edmburgh 193.3 , also D Sc of 
Tnnity College, Dublm 1906, Cambndge 1914, Mel¬ 
bourne 1914, Oxford 1926 and the National University 
of Ireland 1933 ; he was also M D uf Berne 1910, 
Qroningen 1914, D Soi MM , Louvam 1930 and Hon 
F R.C P of Edmburgh 1931 He received also the 
Bsdy Medal of the Royal College of Physicians m 1897 
In 1923 he was president of the International 
Physiological Congreas and m 1933 president of the 
Royal Society, Edmburgh, receiving its Neill Medal 
m 1922 

Sharpey-Sohafer’s father was James William Henry 
Soh&fer of Hamburg and Highgato Sharpey-Sohafer 
married twice, first in 1878, Maud oldest daughter of 
A W Dixey ; she died in 1896 Hn second wife 
whom ho roamed in 1900 is Ethel Maud, youngest 
daughter of .1 H Roberts, F R.C S. L^dy Sliaipey- 
Schafer survives him. as also does a daughter. Miss 
Sharpey-Schafer He also had two sons , the eldest 
became a naval officer and the ^oimger was a medical 
student at Cambndge when the War broke out At 
this tune, 1914, the elder son had retired from the 
Navy and was engaged m planting m Malaya He 
left this for War service, at first m connexion with 
the harbour of Singaiwre and later with the Home 
Fleet, m the servioo of which he lost hn life The 
younger son jomed up almost at once for sorvioo m 
France, was reported missmg and lost his life very 
early m the War The elder son had two sons, who 
Survive their grandfather , one is a doctor on the 
medical staff of University College Hospital, and the 
younger is a lieutenant in the Navy 

While professor at the University of Edinburgh, 
Sharpoy-^hafer resided at North Berwick, at first at 
’Marly Knowe’—a fine homo occupying a beautiful 
site on a small hill overlooking the west end of the 
town and the Firth of Forth. At this homo during 
the summer term he and laidy Sharpey-Sohafer 
graciously entertamed members of his staff and 
numerous undergraduates, arranging all kmds of 
games from golf on the mam hnks to bowls and 
tennis on their garden lawn These functions were 
alwaj’S greatly enjoyed by all under the kmdly 
gmdanoe of their esteemed professor and his charming 
lady. Among those associated with him in his early 
days m Edmburgh wore the late T H Milroy (Belfast), 
John Malcolm (New Zealand), P. T. Herrmg (St 
Andrews), the late Sutherland Simpson (New York), 
F. H A Marshall (Cambridge), John Tait (Montreal), 
Andrew Hunter (Glasgow), W A. Jolly (Cape Town), 
H. Pnngle (Dublm), J. Lockhead (Gibraltar) and 
W. Crmner (London). With these and other assistants 
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he may be said to have founded the Schafer school 
of physiologists, 

^metimes when the Physiological Society mot m 
Edinburgh, Sharpey-Schafer would complete the 
scientifio business in the morning and then invite all 
the members to spend the afternoon with his famdy at 
‘Marly Knowe’, North Berwick. During his later 
years he resided at ‘Park End’, North Berwick—a 
house on the foreshore of the Firth of Forth near the 
golf course. In 1933 ho underwent an mtemal 
operation and withstood it exceedingly bravely but 
later developed pneumonia He apparently recovered 
somewhat from those trials, and was able to go about 
agsm slowly and to entertain his friends with his 
usual mental acuteness. He resigned his chair m 
Edinbiugh m 1933 and remained at ‘Park End’ but 
had mtended, sooner or later, to move to the south 
of England to bo nearer other members of his family. 
However, he never left Nortli Berwick and died near 
the golf course and the Firth of Fort.li which ho love*! 
so much. 

With such large numbers of students in his cla-ssiss, 
few of them were able to know tlio man apart from 
official duty, and to some Sharpey Schafer appeared 
rather distant, hut all his assistants and research 
workers were able to appreciate the kin<!ly heart and 
goodwill which characterised their chief and bene¬ 
factor In 1922 hia past and present assistants, 
co-workers and research pupils presented him with 


a portrait plaque and medal; the plaque we under¬ 
stand 18 now at University College, London. Most 
of his older students did not know him as Sharpey- 
Schafer but as Soh&fer. He adopted the former 
name m 1918 to emphasise his indebtedness to 
Sharpey. who inspired his early work It is impossible 
for an old assistant to express his feelings adequately 
for this great scientist and staunch fnond 

J. A C 

Wb regret to announce the tollowmg deaths 

Mr C F Cross, F R 8 , who was associated with 
the late Mr. E. J Bevan m the viscose process for 
the production of artificial silk, on April 16, aged 
seventy-nine years. 

Prof W R Hodgkinson, formerly professor of 
chemistry and metallurgy at the Ordnance College, 
Woolwich, an authority on the chemistry of ex¬ 
plosives, on April 8, aged eighty-tliroe years. 

Mr H R. Kempo, formerly principal technical 
officer an*l olootncian to the Post Office, and author 
of the “Enguieer’s Year Book", on Apnl 10, aged 
eighty-tliroe years 

Dr Albert Mann, of the U S National Museum, 
Washington, formerly professor of botany m the 
Ohio Wesleyan University (1896 1900) and m the 
George Washington Umversity (1907-9), an authority 
on diatoms, on February 1, aged eighty-ono years 


News and Views 


The Sugar Beet Industry m Great Britain 
The Umted Kmgdom Sugar Industry Inquiry 
Committee, the report of which (H M S O Cmd 
4871) was issued last week, failed to come to a 
unanimous conclusion on the fundamental issue of 
whether the beet sugar milustry should be corned 
on with State assistance The subsidy policy which 
was initiated m 1924 essentially as an experiment 
has already cost the Exchequer more than forty 
million pounds, and its extension for the present 
season will cost more than seven milhon pounds 
Mr. Wilfre*! Greene, the chairman, and Sir Kenneth 
Lee, in their raajonty report, conclude that there 
18 no reasonable prospect of the industry being per¬ 
manently self-supporting The prmcipal value of the 
industry is os a relief measure to arable farming, but 
they consider the method extravagant and mequit- 
able. Over the whole period of t^e subsidy, the cash 
payments to fanners have only just equalled the 
cost of assistance. The same acreage of beet could, 
m fact, have been, and still could be secured as 
cheaply by paying fanners to grow sugar beet and 
keep them on the farm for use as they thought fit. 
The majonty la unable to recommend the oon- 
iinuanoe of State support beyond the maximum rate 
of duty preference grant to Colonial sugar, and it 
recognises that this would substantially mean the 
disoontinuanpe of the beet sugar mdustiy in Great 
Brjtaip. Coi^pensation to farmers is proposed for 
three years on ^ acreage basis. 


In the mmonty report, Mr Cyril Lloyd emphasises 
the difficulties of lortxiastmg the trend of future 
prices, and of giving proewe values to the mdireot 
benefits from the mdustry National considerations 
of the difference between free trade and protectionist 
policies are, for him, of much greater importance 
than the contention that, biologically, sugar cano is 
more efficient than sugar beet for the production of 
sugar. He recommends continuing the assistance for 
a long-term period by a levy on all imported sugar. 
The reports agree on the broad principles of a re¬ 
organisation scheme, should it bo decided to continue 
the mdustry It is proposed to amalgamate the beet 
sugar mtereste, and to control the whole mdustry by 
a Permanent Sugar Commission. It is also agreed 
that any such scheme should provide for a programme 
of research and education on a scale very much larger 
than that which has existed up to the present. 
Valuable educational work has been done locally by 
the faotorios’ agrtouitural staflfa, county oiganisera 
and other educational and researoh institutes, and, 
sinoe 1927, aliout .£4,000 a year has been spent by 
the factories on a national progresnme of teohnifial 
expenmenta and education, moludmg a prize soheme 
for beet growers. In spite of the very large sums 
mvolved in assistance to the mdustry, no funds 
whatever have be^ made available by thq State 
Itself for xesearch, and no fimdainental resear*^ 
of any kind m sugar jbeet problems has been 
initiated. 
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Rivers Medal, 1934, and North African Studies 

Thjb selection of Miss Gertrude Caton-Thompson 
for the award of the Rivers Memorial Medal for 1934 
by the Council of the Royal Anthropological Institute 
will be cordially endorsed by all who follow the 
progress of archieologioal studies with any degree of 
close mterest The medal is awarded annually, and was 
foimded to perpetuate the memory of the late Dr 
W.H.R. Rivers by recognising work of outstandmg 
merit m any branch of anthropological studios Miss 
Catou-Thompaon’s work as an excavator of arctiico 
logical sites has covered a varied field in time andspace 
It has ranged from the earliest prehistoric period to the 
frmge of historic tunes in Egypt, the Libyan Desert 
and southern Africa Her mvestigation of the 
Zimbabwe culture of Southern Rhodesia has not 
only pricked the bubble of speculation, but it has also 
based the solution of an obscure problem of African 
ethnology on an assured body of archieological fact 
No one will question that Miss Caton-Thompson's 
work IS “charaotorisod by wide knowledge, sound 
judgment and insight", to quote the wonls of Dr 
H, 8 Hamsoii m makmg the presentation of the 
medal at the meeting of the Royal Anthropological 
Institute on Apnl 9, at which Miss Caton-Thompson 
delivered a lecture on the results of the Institute’s 
arohsoologioal expedition to the oasis of El Kharga, 
of which she has boon m charge The importance of 
those investigations maj^ bo gauged from her examina¬ 
tion of their bearmg on some Stone Age problems of 
North Afnoa—problems which recent studios, 
especially by French arclueologists, show to bo 
assuming an mcroasmg importance in the recon¬ 
sideration of the prehistory of North Africa and 
its relation to the origm and development of the later 
palseohthio and mesolithic cultures of Europe (See 
NiiTUUK, 133, 107 ; 1934. 134, 976, 1934. 135. 

660 ; 1936. An account of the investigation of the 
rock-shelter of Afalou m Algeria will appear shortly ) 

Miss Caton-Thobipson’s mvestigations of goo- 
logioal and archaeological conditions at Kharga, 
which have extended over a period of throe years, 
have fulfilled expectation m throwing much light on 
the succession of cultures m the early stone age of 
Egypt and the desert, and have provided material 
of oruoUd importance for the problem of early man 
in North Africa as a whole. They have demonstrated 
the inaepauable relation of the distribution of early 
man to water supply throughout this region, even 
where no visible mdioations of water supply are 
assooiated wit\i isolated finds m the desert conditions 
oif to-day Vuiation m the quantity and distribution 
of moisture in quaternary tiipes, as indicated by on 
examination of the geological conditions at Kharga, 
affords a ohronologkal oritenon m detormimng the 
•ge and auooession of stone age cultures. Miss Caton- 
lliompson indiofited the significance of the mound 
•pfinga m RVench N6^ Africa, where an Upper 
Aoheulean,4ithwl)icli n'othmgm Egypt is comparable, 
Wmw Bon-leeal pciouliant^es which link with f alestme. 
Inoomporing andoontnutingthe suooessioa of matures 
ai Kharga from Aoheuleo-Levallouean to i^hthio 


with that of adjacent regions. Miss Caton-Thomiison 
pointed out that M Vaufrey’s views on the datmg of 
the Capsian culture, if fully accepted, force a revision 
of ideas concerning Aurignacian ongins m western 
Europe and Kenya, and a rwlntmg of desert pioto- 
graphs Certam gaps in the senes might, she thought, 
bo bridged by disoovenos m the later Aterian senes 
On the whole. Miss Caton-'l'hompson’s investigations 
m the later pliases of the Kharga senes would appear 
to support the most recent views of French arch»o- 
logista on the weight to bo given to locail development 
and specialisation rather tlian to contact and move¬ 
ment 

F. W. Manner (1835 -1933) 

Apbii. 24, 1835, saw the birth of Frislenc VVdliam 
Harmer, one of the jnonoors in the field of East 
Anglian geology, and ono of the last of the distm- 
guishod amateurs by whom the science was ad\ anced 
so much during the Victonau era Hanncr came 
of an old Norfolk fomdy, and by his public services 
was prommently identified with the tity of Nor¬ 
wich In his early years ho had only scanty leisure 
to devote to geology, but a chance mooting with the 
younger Soarlos Wood was the beginnmg of a long- 
continued geologii al partnership The iiiaji they 
prepared of the gliunal deposits of Norfolk and 
Suffolk on a scale of 1 mch to the mile was Uie first 
‘drift’ maj) of the kmd in the world After the pub¬ 
lication of much valuable material on the Pleistocene 
deposits of the east of England, came Wood’s death 
m 1884 For a tune, Harmer devoted himself to 
municipal duties and the politics of the day, but 
some ton years later, whi'ti ho might well have felt 
entitled to the leisure of life, he resumed an intensive 
study of the Tertiary and Quaternary goologj’ of 
East Anglia and the Contmont A senes of papors 
on the Crags, still standards for reference and highly 
eateomod, inauguratt>d a now regime m East Anghan 
geology; and his contributions to glaciology and 
palroo-motoorologv wore no less stimulating Two 
outstanding productions of the ovo of his hfe, each 
entailing immense labour, were the detailed map 
showing the typos of boulder clay and trails of 
erratics m England and Wales, and the groat mono¬ 
graph, published by the Falieontographioal Sooiety, 
on the Pliocene Mollusca The latter work was an 
achievement which viill long earn the gratitude of 
mvostigators, and will ever remain a fitting monument 
to his memory An appreciation of Mr Harmer’s 
BOientilic work appeared in Natukk for June 9, 1923 
(p. 779), Sir Sidney Harmer, formerly director of the 
Natural History Depiartments, British Museum, is a 
son of Mr F. W. Harmer. 

Frani Chvostek (1834-^) 

This year marks the centenary of the birth of 
Franz Chvostek, one of the most eminent Austrian 
mihtary doctors of the last century. The exact day 
and month of his birth are not ascertainable Ho 
qualified in 1861, aqd for the next few years he 
served a4 a regimental medical officer. In 1868 be 
was appomted lecturer in electrotherapy at the 
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Joneph Academy m Vienna, where he Buooeeded 
Duohek aa direotor of the medical clinic m 1871. 
He held that office until 1874 -when he became head 
of a medical department in the Gamaon Hospital, 
Vienna, and remained there until his death on 
November 16, 1884 His literary activity is shown 
by the fact that durmg the last twenty years of his 
life he iniblished no less than 163 articles on various 
medical subjects. Although he specialised m electro¬ 
therapy, he published only six papers on the use and 
value of electricity m modicme, most of his writmgs 
bemg oonoemed with the pathology and treatment of 
diseases of the nervous system His name is attached 
to a sign consistmg m the sudden spasm seen on 
tapping one side of the face 

Excavations at Colchester 

Thk prolimmary survey, anticipatory to complete 
publication, of the results of five years excavation on 
the Romano-British site at Colchester, which Mr 
Christopher Hawkes contributed to The Times of 
April 12, by brmging together the more significant 
of the details already reported m the accounts of 
current progress, gives a clearer conception than has 
previously been possible of the extent to which this 
mvestigation has added to our knowledge of condi¬ 
tions in south-eastern Bntain immediately before, 
and in the oarly days of Roman conquest. The 
magnificent system of fortification wluch has been 
revealed, m its relation to the occupation site which 
it defends, bears eloquent testimony to the high 
degree of organisation and the social and pohtical 
importance attamed by this Bntish town, while 
the charaoter of the finds, espeoially the local factory 
of Sanuan ware, a feature without known parallel m 
Britain, mdioates, on one side its importance as a 
centre of British culture, and on the other its standmg 
as a point of close economic, and probably pohtioal, 
relation with the Continent Although it has been 
possible to follow the course of events on the area of 
British occupation and its history in later days in 
some detail, the position still remains somewhat 
obscure. It would appiear as if still more importcmt 
discoveries have yet to be mode. Nothing that 
appeals as adequate to the digmty of this centre of 
the Belgio settlers has as yet been discovered. It is 
all the more important, therefore, that means should 
not be lacking to follow up the mvestigation before 
the conun^ial development of the area precludes 
further excavation. The appeal, of the Colchester 
Excavation Committee for further funds deserves, 
and should recen'e, generous support. 

Unveiling of the Rephea of the Rocket Locomotive 

On April 11, the Mmister of Transport, Mr. L 
Hore-Behsha, imveileii the now replica of the Rocket 
which has just been added to the locomotive collection 
in the Science Museum, South Kensington, Mr. 
Hore-Bdnha pomted out that the importance of the 
Socket in the history of the locomotive lies in the 
fhot that the chief fhaturee of its design had been 
followed dovm to the present day. He then referred 
to the precautions for the public safety which have 


been taken from the earliest days of the railway, so 
that the numerous regulations which govern the 
movement of traffic on rails are not regarded as 
restrictions, but as guarantees of efficiency and 
seourity Had similar foresight been shown m con¬ 
nexion with the motor-car, the nation might have 
been spared the material, economic and personal loss 
which the weekly casualty lists reveal We are now 
trymg to make good rapidly the omissions of forty 
years. The measures we are now forced to institute, 
had they proceeded pan paaau with tlie growth in 
the numbers of mechanically propelled vehicles on 
the road, would have been regarded as natural. 
Methods of road traffic control arc being borrowed 
from the railway The Rocket dcmon8t.rated its 
capacity m a competition on the railway To-day, 
It would probably have been sent to the testing 
station at Vitry, in Franco, to enable its operation to 
be scientifically studied In the country which pro¬ 
duced the Rocket, there is no similar testing station 
for locomotives, and Mr Hore-Belisha expressed the 
hojie that the omission would be repaired 

Liverpool Naturalists’ Field Club 

On April 37 the Liverpool Naturalists’ Field Club 
celebrates the seventy-fifth anniversary of its foimda- 
tion by a field meetmg at Rabymere, Cheshire, where 
its first meeting was hold m 1860 Tho Club has been 
responsible for three floras of Liverpool, one the work 
of Mr. Robert Brown, who also wrote the botanioal 
section to the British Association Liverpool Hand¬ 
book, and the last two the works of Col C. T Green. 
Founded by the Rev H H Higgins (president 
1862-03) and Dr Joseph Dickinson (president 1860- 
62) the (3ub has maintamed an active and amiable 
oo-opcration between profeesional scientific workers 
and amateurs m all breuiches of field natural history, 
and at preeent has referees m botany (W. S. Laverock), 
raioro-fungi (Dr C. T Green), aquana (Fred Jeffenee), 
lepidoptera (Mrs Makinson) and ormthology (Eno 
Hardy), the ornithological section having plans to 
form a local bird observatory or ringing station like 
that at Hebgoland, as a mark of the anniversary. 
Some of the leading members in the Club’s history 
were: Rev. H, H Higgms, who discovered 200 
additions to the local flora m four years, and was 
author of works on the fungi, Diptera, flora and 
other subjects of the Liverpool distnot, and particu¬ 
larly the notable collection of fem fossils he di^vered 
at ^venhead, Lancashire , G H. Morton (president 
1804), who delivMed an address to the Club on 
the geology of Liverpool which the council published 
and which was later enlarged mto his celebrated 
“Geology of Liverpool” ; Col. J. W. Ellis (president 
1896 and 1910) and Prof. Robert Newstead (president 
1907-8), entomologiBts, and Dr. Joseph Diokm- 
son. author of the second “Flora of Liverpool”. 
Since its foundation, the Club has not failed to issue 
an annual proceedings of 40-60 pages, and at one 
tune its members iwued their own monthly journal, 
the Liverpool NaeuraUete' Scrap Book, followed by 
^ lAoerpocl Natvrahsts' Journal. The honorary 
secretary is Mn. W. 8. Laverock, MiUbaak, MiU 
Lmm, Wallasey. 
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J«my Meeting of the Bntish Empire Naturalists' 

Aoocution 

Tkh doemon of the council of the British Empire 
Naturalists’ Asaooiatinn to hold a summer holiday 
moetmg at Jersey in the latter half of June is an 
interesting tribute to the natural history mterosts of 
the Channel Islands, whore so many Contmental and 
North African plants roach the northern lunit of 
their distribution, and certain reptiles and birds 
unknown m England may be studied In its flora, 
Jersey holds moat interest to the British naturalist 
for tho very mild winters permitting up to forty 
species to flower in late December, thus produemg 
a Continental rather tlian British flora Tho most 
interesting species on the island not found m tho 
rest of the British Isles are tho Jersey bugluss , the 
Jersey toadflax, one of the rarest of European flowers 
blooming at tho end of May ; tho Jersey star thistle , 
and tho loose floweroil orchid The region of St 
Ouens Bay is con8idere<l the richest botanically, for 
there are few woods on tho island, though such rare 
flowers elsewhere m Britain as the wild daffodil 
flourish on tho cliffs, maiden hair fern m certain rocks, 
wild wallflower on the w’alls of Mont Orgucil Castle, 
yellow horn poppy, golden samphire, sea-lavender 
and sea kale on the coast Scirpua americanua, found 
at St Ouen’s Ponds, is a very rare rush of the Jersey 
flora, while the Jersey fern {Qymnogramtm leplophylla, 
Des ), a North African species, is eijually interesting 

Fbom the point of view of marine zoology, Jersey 
offers invaluable opportunities to the visitor Fre¬ 
quent storms hav e revealed the stumiis of submerged 
oak and alder forests in St Oiion’s Bay, the Museum 
of the Societd Jersiaise pussessmg a photograph 
of some five hundred stumps visible on ono occasion 
Of bird-life, the island is rich in sea-birds, and a 
young hemng-gull ringed by the London Natural 
History Society at tho colony at Point Grosne* on 
June 24, 1034, was recovered at St Nazair (Loire 
Inf), France, on November 1 The beautifully 
marked wall lizard is found on tho island, though it 
does not occur in Britam except as an escaped pet. 
Similarly, the insect fauna is rich m Continental 
forms, particularly butterflies, seldom reaching 
England Geologically, Jersey resembles France, 
though ui ports it may be likened to South Ireland, 
Devon and Cornwall The rocks are mostly granitic 
Jersey has the most varied rooks of tho (,'hannol 
Islands, presenting a mixture of metamorphic rocks, 
conglomerates, and sandstones with syenites and 
quartzites, while shale and blown sand are also 
prevalent Ardhteologioally, tho island is noteworthy, 
and its cromlechs have caused wide interest, especially 
the large one at Mount Orgueil. The president of the 
British Empire Naturalists' Association is Mr 
Douglas English The arrangements of the Jersey 
meeting ore in tho hands of the honorary secretary 
of the Jersey branch of the Association, Mr E. R. 
Caaimir, Font Hill, Woodville Avenue, Jersey 
RatiMulitation m industry and Techmeal Educauon 

Ik his presidential address to the Association of 
Teidinioil Institutkau at the annual general meeting 


on February 22 and 23. Brig -General Sir Harold 
Hartley discussed the question of how far the present 
trend of industrial development, and particularly tho 
increasing size of mdustrial units, presents new prob¬ 
lems in technical education Following the rapid 
progress of both pure and applied science under 
which CO operative researoh has been mitiatdl and 
tho processes of tho older uuliistrios subjected to 
scientific scrutiny, m addition to tlie development of 
entirely new industries, had ocme the beginnings of 
rationalisation The tendency to uicroase the size 
of mdustnal units and to operate on tho principles 
of mass protlui'tion uivolvos scientific research for 
tho analysis and control of each process While tho 
disturbanco produced by tho War was a prime cause 
of the failure of those methods to raise the standard 
of livmg, misuse of opportiinities nffonloil by research 
could mtensify our difficulties 'I'ho modem method 
of production creates a new senes of problems 
involvmg the co-operation of a team of sjiocialists, 
and this team work is the ohanu-teristic feature of 
large-scalo management The smooth running of a 
large-scale unit depends on eacli of tho components 
engaging mtolligently m its task and performmg this 
in jiroper co ordination with the rest 

Sir Harold Hartley suggisted that technical 
institutions can do something to assist those entering 
mdustry to understand their functions m relation to 
others, ami m selecting mdividiials bivst suited for 
the various tasks The extent to which it is jsissiblo 
to give tho student a general picture of the mdustry 
which he is to enter, iti organisation and manage¬ 
ment, and Its relation to other indiistnes requires 
careful consideration Tho relation between tho 
technical and commcTcial departments and the 
assistance which statistics afford to management ore 
highly significant to-day, and Sir Harold Hartley 
urged greater omph.isis on cost as opposes! to eflicioncy 
m the discussion of processes and plant Finally, lie 
emphasised the importance of a dynamic conception 
of mdustry and of c<)-o|>iration both insult an in¬ 
dustry in isolating and solv’ing a jiroblom, and 
between education and research Tho understanding 
botwiton them must become closer ami closer if wo 
are to utilise fully the resources of Nature 

The Droitwich Broadcasting Station 

Iv a pajier road to the Institution of Electrical 
Engmoors cm April 11 by N Aslihridge, H Bishop 
and B N Muefiarty, a description is given of the 
now radio broadcasting station at Droitwich in 
Woroostorshiie The station contains two trans¬ 
mitters each performing a separate function One 
transmitter works on a ’long’ broadoasting wave¬ 
length m the band 1250-1875 metres and the other 
on a medium wavo-longth between 200 and 646 
motres The long-wave transmitter has replaced 
Daventry 6XX, which worked with a power of about 
25 kilowatts This station was the first broadcasting 
station m Europe to employ a power m excoss of 
five kilowatts. Tho other transmitter replaoee 
Daventry 6QB, which was first erected as an 
experimental transmitter, but afterwards gave the 
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regional programme service to the Midlands. The 
present aim of the British Broadcasting Corporation 
18 to supply every potential listener with a service 
of two diBtmct programmes. The distribution scheme 
which 18 now approaching completion will make one 
programme available to 98 per cent of the population 
and tho other programme available to 86 per cent 
By virtue of the length of the wave on which it 
works, and its aerial power of 180 kilowatts, the new 
long-wave transmitter at Droitwich gives vastly 
greater possibilities of ‘coverage’ than any of the 
other transmitters in the coimtry, all of which work 
on medium waves Tho other Droitwich transmitter 
covers tho densely jjopulated districts m tho Midlands 
The Droitwich site was found to fulfil the require¬ 
ments for a station of this tyjie The subsoil m the 
immediate neighbourhood is favourable to tho propa¬ 
gation of radio waves. Short high-grade telephone 
circuits connect it with the nearest studio head¬ 
quarters It 18 suitable for buildmg work, and there 
18 plenty of space for tho aerial system Lastly there 
IS a trustworthy and ample water supply. 

Value of CnUciam 

Prof. Erwin SchrSdinuer, m an article entitled 
"Science, Art and Play” {Philosopher, 13, No 1), 
mamtains that the present-day spirit which challenges 
aU aiithonty and allows nothing to bo immune from 
criticuon, manifests itself in the ‘crisis’ now existing 
m most of tho sciences Science, at any rate research 
work, together with art and play, provides an outlet 
for that surplus store of energy which men usually 
have to spare after satisfying their primary needs 
It might be argued that science gives far greater 
practical benefits than art or play, or that the in¬ 
tellectual joy of the research worker is as nothmg to 
the material value of the results obtained But the 
advances of applied science, os exemplihed in greater 
facilities for travel and conunumoation, give not only 
material benohts but also pleasure for their own sake 
Ib-of Schrikiinger admits that science can rarely give 
direct joy to the oommimity, but what matters is 
that the greatest possible number of people should 
have the opportunity of approach to mtelleotual 
pleasures It is not accidental that at the present 
moment the sciences are bemg forced to a complete 
reassessment of values, for the ideas forming tho 
background of the individual sciences ore oonneoted 
with the ideas of tho age, and the dominant spirit 
will accept nothmg on authonty'. This should not 
bo feared, for what is worth preserving preserves 
itself, and requires no protection. 

The Citrus Industry m Jaffa 

An article m the Fru%t, Flower and VegeUMe 
Trades' Journal of February 16 describes “The 
JaSa Citrus Industry”. Oranges were mtroduoed to 
Jaffa in the tenth century ; they delighted the eyes 
of the Crusaders and their opponents. An Egyrptian 
devastated the town and the surrounding oountry m 
the fourteenth century, and the orange groves were 
not re-established vmtil the eighteenth oentury. 
Palestine exported nearly 1^ million boxes of oranges 


before the War ; her export trade disappeared during , 
the conflict, but now it has returned and moreased. 
Jaffa 18 the chief exporter of grape frmt, and second 
only to Spain in export of oranges Forty-five per 
cent of the exportable crop is at present controlled 
by Jews and the rest by Arabs, but when present 
plantings mature, tho Jews will control 65 per cent. 
The development of overseas markets is diflloult, 
owing to the imposition of tariffs, and to the fact 
that Palestine is a mandated territory and can 
demand no reciprocity of trade The Government of 
Paleatme has mstituted an inspection service, has 
established a research station and has created a fund 
for propaganda Difficulties of transport from Jaffa 
to the port have still to bo overcome, production 
promises to be increased threefold by 1938 The 
industry is laimching a largo scheme of advertisement, 
in an attempt to cope with this murease m output, 
and already tho consumption of Jaffa oranges m 
England has mcreaseil considerably since the scheme 
was initiated 

Land Utilisation Survey 

The fourth annual report, for 1934, of this Survey 
shows that great progress has been made Of tho 
field work, only alxjut ten per cent of the total area 
of Great Britain has still to bo done The unoom- 
pleteil areas arc mamly ui Sutherland, part of the 
Southern Uplands, the northern and eastern parts 
of the West Biding, central and southern Wales, and 
parts of Wiltshire and Cornwall. In preparation of 
tho six-inch sheets for pubbnation, which entails 
reduction to a one-inch scale, much progress has also 
been made Twelve alieete have been published, 
seven others arc in the press and twenty more have 
been reduced Further progress has been delayed 
solely by lack of funds For many of tho sheets 
published or m process of publication grants, guar¬ 
antees or advance orders have been obtamed, and 
the Survey is anxious to obtam further help of this 
kind The Survey w plannmg a senes of handbooks 
to accompany the published sheets 

Cultivation of Tomatoes 

The imposition of duties on imported tomatoes 
has naturally stimulated the production of this fruit 
m Great Britam, although the mdustry had already 
assumed large proportions. The home production 
under glass is estunated at more than 1,140,000 cwt., 
but oven so, this only accounts for less than one 
thud of the total home consumption, imports for 
1932 amountmg to as much as 2,442,000 owt. Vary 
considerable knowledge with regard to tomato 
growing has been ojitamed at the Cheshimt Researoh 
Station, and at the mvitation of the Ministry of 
Agnoulture, the director, Dr. Bewley, has prepared 
a bulletin on the subject which provides growers 
with a wealth of valuable infonnation (Bull. No. 77, 
Tomatoes : Cultivation, Diseases and Pests. H.M. 
Stationery Offloe. Is. 6d. net). Soil treatment before 
planting, manuring, optnnum soil and air temperature 
during growth ore among the aspects of the subject 
discussed in detail, while recommendations as to the 
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ohoioe of tho best variety, methods of marketing and 
measures to be aidopted for tho control of diseases 
and pests are also supplied. In addition, the con¬ 
struction and heating of glasshouses are oonsidered, 
and a detailed plan of a low pressure hot water 
heating apparatus is appondetl 

Cambridge Philosophical Society 

Thk Proceedings of the Cambridge Philosophiral 
Society now appears m a new and more convenient 
form The number of parts m a volume has been 
reduced from about seven to four, to lie published 
at the ends of January, April, July and October, 
but the 81Z0 of the page has lieen increased, and the 
general style and layout have lieen considerably 
modifiofl so as to bring tho journal more into lino 
with tho Proceedings of the Royal Society and the 
London Mathematical Society The first issue in this 
now form contains pajMirs by Prof G II Hardy on 
“Fourier Kernels”, Prof G N Watson on ‘Raman 
ujan’s Continued Fraction", and six other papers on 
pure mathematics As for matbomatical jihysics, 
M. H L Pry<'(> apjilies Horn's new held theory to a 
Simple special case , A l,oes pliU'ea a now interpreta 
tion on Dirac’s linear wave equation , II A Hothe 
discusses the neutrino , and W W Sawyer deals 
with a point m the separation of heavy hydrogen. The 
experimental papers include experiments on neutrons 
by C. H Westoott and T Bjorge, and investigations 
of downcoming wireless waves by J L Pawsoy We 
regret Hi notice that tho Council has docideil not to 
issue any more parts of the Transactions of tho Society 
at presont In the past it has contamod many re¬ 
searches which wore of great lalue, but too lengthy 
for tho Proceedings 

Population Growth and Birth-Control 
Rapid increase of tho jiopiilation of India has led 
to a demand for the inception of preventive measures 
Birth-control there, and also m Great Britain, is, 
however, criticised by Col C A Gill in a recent 
somewhat polemical paper (J Hygiene, 34, 502 , 
1934) Aooordmg to Col Gill, population m an area 
ought to bo considered not only from the point of 
view of numbers, but also from the ooourronoo of 
irregular changes or ‘movomonts’m the population, 
which, apart from migration, ate largely determined 
by forces oontrolling the birth- and death-rates 
Statistical methods forecostmg future population 
Ignore such ‘movements' of population, and estimates 
based upon, population-growfJi curves have proved 
unreliable, for extunple, m India, and must be 
accepted with reserve In a primitive community, 
Iirolifioity os a means of race survival and an essential 
factor for progressive evolution is a paramount 
necessity, and artifloial birth-control would constitute 
racial infanticide. Rural India, it is held, is such a 
oommumty and is under-populated, and any State 
action to promote the praoticQ of birth-control there 
i« regarded as being a political crime and a biological 
blunder. In Great Britain, natural forces are now 
acting tending to lunlt uioreose of population, such 


as postponement of the average age of marriage and, 
possibly, a real decliiiB m fertility. Since Nature 
requires a wide field of selection, nothing should be 
done to restrict the reservoir from which in the jiast 
many have sprung who have contributed greatly to 
human progress The encouragement of birth- 
control among tho ma.saes, it is arguiHl, is therefore 
to bo regarded as being biologieally reprehensible 

The Geographical Magaiine 

A KKW monthly jiubhcation has appeared entitled 
the Geographical Magazine (London • Geographical 
Magazine, Ltd , Is ) The first number fulfils tbe aim 
of the editor to depict tho geographical background 
of imjiortant events, works of constnii tion ond 
conservation, and the conditions ui which various 
peoples are hvmg throughout the world Attention 
will be given also to exploration, travel m little- 
known lands and among primitive peoples, and the 
life of animals in relation to their environment 
The eight articles include accounts of Abyssinia by 
Major B K Cheosmon, India’s North-Kost Frontier 
by Capt Kmgdon Ward, tho routes in the North 
Syrian desert by Miss C P Grant, tho ahonginos 
of Central Australia by Mr B Macgraith, the 
“Changing Face of Amsterdam” by Mr K R 
Yerbnry Tho home country is ropresenUxl by an 
article on tho l.ake District by Mr Hugli Walpole 
and Prof P Abercrombie There are numerous and 
good illustrations and a small given with each 

article Half the profits made by the magazine are 
to bo devoted to a fund for the promotion of geo¬ 
graphical knowledge to be administered by a body 
of trustees under tho chainnanship of the president 
of the Royal Geographical Society 

World Survey 

PuBUSHED under the auspices of the World Power 
Conference, a new monthly periodical entitled World 
Survey has appeared this month (6s. not), its aim 
bemg described as that of preaentmg anil analysmg 
world iwonomic trends A sjiecial feature is the 
molusion of a w'ction rocordmg, by means of index 
numbers, changes in mdustnal and agricultural 
production, wholesale and retail prices, unemploy¬ 
ment, production of power and fuel and other 
statistics relating to transport, finance and world 
trade. In the first number, the articles cover a wide 
field, mcluding among other subjects the future 
development of jxjwer-produomg industries, the 
mtematiunal aspects of public works, and machinery 
and labour displacement. In a special world economic 
wrvioe section, there are articles dealuig with 
Belgium and the gold standard and with tho world 
rubter situation. It is intended that World Survey 
shall facilitate an mtemational exchange of informa¬ 
tion and opmion between those engaged m the power 
and fuel industnes and economic exports, so that 
mdustnal data can be analysed and related con¬ 
tinuously to theoretical work. An intomational 
bibhography of now publioations relatmg to power 
and fuel is also inoluded as a monthly feature 
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Scmct Abstracts 

The two volumes of Science Abstracts of 1934 ha\’e 
now been issued Each is 7-8 per cent smaller than 
the corresjKinding volume of 1933, but the derrease 
m the number of abstracts is m neither case so (jroat 
Thu Physios volume has 1,B01 pages, more than 300 
of which are devoted to the subject uidox, the 
supplementary index of apparatus and matnimonts 
and the author mdex 'Hie Electrical EnginiHiruig 
volume has 905 pages, more than 150 of which are 
occupied by subject index and authoi mdex Each 
volume IS indispensable to those who would keep 
themselves up to date in the field it covers 

British Health Resorts 

The Tlntish Health Resorts AsHucintion has issued 
a new edition of its olllcial handbook (“British Health 
Resorts bjia, .Seaside, Inland (including New 
Zealand, .South Africa, and Canada)” London 
J and A Churchill, Ltd 1« ) The handbook is 
edited by Dr Kortoscue Kox, and contains a foioword 
by the Munster of Health, .Sir Hilton Young, and it 
IS claimed that there is no other publication like it 
m (Ireat Britain or any other country Authoritative 
infonnation is given of «<vcry health resort in the 
British Empiie, and some ukoIuI [lages are devoted 
to winter health resorts in (ireat Britain The in¬ 
formation concerning each resort includes an illus¬ 
tration, and details of climata, the diwsisos for which 
it w suitable, and partu ulars of attractions and 
accommodation 

Announcements 

Sir Henry Lvons has boon appointed member 
and chairman of the Advisory ('ouncil of the Science 
Museum m succession to Sir Richard Olazebrook. who 
has resigned 

Accordino to The Times of April 12, Mr Mai-tm 
Lmdsay has been awarded the Alexandre de la 
Koquette Gold Medal by the French Geographical 
Society for his leadership of the British Trans- 
Greenland Expedition, 1934 

Pbot. Emil Abdkrhalden, director of the Physio¬ 
logical Institute at Halle, has been elected a foreign 
member of the Lombardy Society of Modicmo, and 
a oorreepondmg member of the Pbntifioal Academy 
of Sciences m Vatican City 

The Committee of the A Chauveau Foundation 
lias recently awarded the prize m votermaiy science 
to M. C Dubois, director of the veterinary servioes 
of Gard, for his work on undulant fever m 
animals 

On April 9, Lady Oppenheimer ojiened an mtereet- 
ing exhibition of books about trees, colleoted mainly 
by certain publishers, under the auspices of the 
society of "Men of the Trees”, and displayed at its 
headquarters at 10 Victoria St, Westminster, S.W 1. 


In addition to modem books and pamphlets, many- 
interesting old books have been gathered together, 
mcluding a fourteenth century MS. of St. Isidore’s 
“Etymologia”, a kind of enoyolopeedia of all know¬ 
ledge as it was known m the sixth and seventh 
oentunes. iiicludmg the properties and care of 
trees 

The Tomarkin Foundation is arrangmg the seventh 
International Medical Post-Graduate Congress, under 
the auspices of the University of Brussels, to be held 
at Brussels on September 12-19, and at Spa on 
September 20-Ootobor 2. The Congress is ofHoially 
approvetl by the General Cornmissanat of the World 
Exhibition which will be held in Brussels at the same 
time. Further particulars can bo obtamed from tha 
.Secretary, Tomarkm Foundation, Faculty of 
Medicme, 97, rue aux Lames, Brussels 

On April 10, Su- John Gilmoiir, the Homo Secretary, 
opened the new Metropolitan PoUco Laboratory for 
the scientific mvestigation of crime, which has been 
established at Hendon The members of the Com¬ 
mittee which has been formed to advise on the 
development of the liaboratory are . Lord Atkin, 
Lord Dawson of Penn, Lord Trenohard, Sir Russell 
Soott (Permanent Under-Secretary of State, Home 
Office), Sir Edwin Deller (Principal of the University 
of London), Sir Bomartl Spilsbnry, Sir Frank Smith 
(Secretary, Department of Scientific and Industrial 
Roseanh), Sir Itobert Robertson (Government 
Chemist), and Mr Hiigli Lett (senior surgeon to 
the London Hospital) 

Messrs Bernard Quaritch, Ltd , 11 Grafton 
Street, W 1, have celebrated this year by issuing 
an oxtreinelj mterestuig list of five hundred rare 
and choice books (Cat 500) Among these is 
a number of early scientifiu and medical classics 
and rantios To the bibliophile, this catalogue 
with its bibliographical detail and its thirty illus¬ 
trations will make a special apjieal, and librarians 
and collectors with funds at their disposal will 
find many treasures here to tempt them. Prices 
range from 16s upwards, but it must lie realised 
that this IS emphatically not a bargain hunter’s 
catalogue, since the average price of the books offered 
IS nearly £100 each 

Arflications are mvitod for the following appoint¬ 
ments, on or before the dates mentioned :—A research 
assistant to the British Cast Iron Research Associa¬ 
tion—^The Director, 21 St Paul’s Square, Birming¬ 
ham, 3 (April 23) An assistant lecturer m buddmg 
m tho College of Technology, Manohoster—The 
Registrar (May 3) An advisory economist m the 
Department of Agriculture, University of Leeds—The 
Registrar (May 7). A professor of obstetnos ««id 
gynaecology m the University of Hong Kong—^The 
Secretary, Umversities Bureau of the British Empire, 
88a, Gower Street, London, W.C.l. Two radio 
research assistants in the Research Laboratories, 
O.E.C., Ltd., Wembley, Middleaex-~The Director. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the wrUers of, rejected manuscripts 
intended for this or any other part of Natubb. Ho notice is taken of anonymous communications 
Notes on points in some of this week’s ubtters appear on p 624 
Correspondents are invited to attach similar summaries to their communications 


Cosmic Rays from Nova Herculis? 

The appecuance of a now star in the oonsteUation 
of Hercules is of oonsiderablo interest not only for 
the iwtronomer but also for the physicist W Baade 
and K Zwioky* recently advanced tentatively the 
hypothesis that cosmic rays are produced in the out¬ 
burst of super-novte Tlie few commiinirations* on 
Nova Heroulls do notshow—so faras thoyareacoessible 
to 118—whether this new star can be classed as of the 
super-nova type The light emission shows an mcrease 
from the date of discovery (December IS) until 
December 26 

W Kolhfirster* has reported that his measure¬ 
ments between December 22 and 31. 1934, with a 
double coincidence Geigor-Muller counter indicated 
an increase of 1 ‘7 per cent during the time when the 
nova was high above the horizon (9-16 MET ) He 
said that the detection of this effect by the ionisation 
method would be more difficult on account of the 
vanations of the barometer effect and the directional 
imcertainties in ionisation methods Nevertheless, it 
seemed worth while to investigate if very accurate 
instruments like our Steinke standard apparatus 
showed any effwt of the apiiearanoc of the nova 

Two of our Steinke instniments wore placed at 
2,300 m above sea-level (Hafolekar Observatory), and 
a third apparatus of the same type 
stood in Innsbruck, under the 
roof of the University buildmg 
(600 m above sea-level). Hiey 
were kept at constant tempera¬ 
ture (16° ±0 2°) and were per 
manently screened from local 
radiations by lead shields of 
10 cm. thickness underneath and 
on the sides. The hourly mean 
values of ionisation were reduced 
to the same barometric pressure. 

First we compared the average 
mtensities of a senes of days 
before and after the appearance 
of Nova Hercuhs. This is neces¬ 
sary on account of the irregular vanations of the 
cosmic radiation (‘vanations of the second kuid’). 
The results are given in the following table together 
with the meem errors. 


We see that a very small morease of lonwation is 
•howrn by alt three imtruments , this effect is, how¬ 
ever, wsu within the limits of the mean enws, with 
titM exception of No. 8, where the increase (O-OIO J ± 


10 tnj) 18 twice as great as the mean error if we take 
the average of the values from December 17 to 
December 20 (or 22) when the now star approached 
its maximum brightness, we obtain larger effect*, 
which arc (compared with the period December 1-12) 
+ 13, +10 and +16 mJ, for No 9, 3 and 8 It must 
bo kept in mind of course that even these effects 
aro of the same order of magnitude as the mean 
errors 

If the increase mentioned is really due to tho now 
star, we should expect to got a relatively larger in¬ 
crease by t^ung average values not for whole days 
but for hours when the no va was high above the horizon 
In the week December 13 to December 21) the nova 
was at its maximum altitude practically at noon 
Now we must take into account that, at this tune of 
the day, a maximum of the ionisation has been found 
to occur* A possible effect of the nova naturally 
would be superposed on this solar noon maximum 
which, on the Hafelekar, exceeds the night minimum 
by about +10 mJ Therefore m order to separate 
those effects we must compare the difference of 
ionisation at noon and at night before and after the 
appearance of the new star 

This was done by groupmg our observations m 
three different ways as shown lielow 


The noon maximum is well marked in nearly all 
oases. An increase of the day-night difference after 
the appearance of the nova is clivirly discernible only 
in three oases (No 3 a and b, No S a) Apparatus 
No 9 on the Hafelekar, wluoh 
would also show effects of softer 
radiations, does not indicate any 
positive effect of the nova Instru¬ 
ment No 3 shows a shght positive 
effect in (o) and (6) Instrument 
No. 8 (standing in Innsbruck, only 
600 metres above sea-level) does 
not show any decisive effect It 
must be remembered, though, that 
all these difference effects whether 
positive or negative are again within the limit-s of the 
possible mean errors, and that those are larger here 
where the mean values taken were not for the whole 
day. 


IHffirencc of l)»y snd Night lontntton (In mJ) befbm and after anHaraiire of Nova 
Berculls. 




Hsfekkar (2,800 m) 

Imumek (000 m) 


loatrument No 0 
(no lead on top) 

Instniment No 8 
(iotTOttnded hy 10 
cm lead) 

buUvment No, 8 
(nimninded by 10 
am. lead) 

peoMBber 1-1* 
OMOBbw 18-20 snd 22 

4 484 ± 0-00«y 

4 4M ± 0 008 J 

2 804 ± 0 004/ 

2 807 ± O-OOO/ 

1 777 ± 0<I02/ 

1 787 ±0KK)3/ 

BSaeterNovia 

+ 0 001 ±0 010/ 

+ 0 008 ± 0 007/ 

+ 0 010 ± 0 004 / 
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It 18 very unfortunate that our measurementa had 
to be discontinued on December 22, ao that no 
measurements at the tune of the maximum bnghtneea 
of the nova were available. Therefore our results are 
not quite comparable with those of Kolhdrster 
From the foregomg results, we can only conclude 
that it was not possible to prove an effect by the 
ionisation method m the period December 13-22 due 
to the appioaranoe of Nova Heroiilis There are 
indications of a small increase of ionisation after the 
appearance of the nova, when mean values of whole 
days before and after December 13 are taken 
Tlie effect, if it is real, certainly does not exceed 2 
per thousand of the total radiation and does not 
exceed the limits of tlio mean errors 

Victor F Hkss 
Rudolf Steinmaurkr 
Institut fur Strahlenforschiing 
dor Universit&t, Innsbruck 
Feb 22 


‘ W Bimde ami F Zwlcky, I^roe Nat Aead Sci , 80, 264 , 1934 
‘ NaTUm, US, 103, F«b 8, 10)6 AIho K Graa, Zvkalar dtr 


• W KolhOnter, Z Phyt , 9S, 420, Ja: 

• V F Umw, H StclnraaiiKT and H 
lla, 14S, 313 , 1934 


n 19.36 

Oracladri. Wm 


Sttt B«r. 


In the fierioil July 1934 March 1035, we have 
registered the intensity of the cosmic radiation with 
a coincidence apparatus, kept the whole tune ui the 
same position The counters were arranged with 
their horizontal axes vcrtK-olly one above the other, 
so that the ‘field’ of the apparatus was 400 square 
degrees Nova Horculis was in the hold of the 
apparatus from IShlO™ until 20*'0“> sidereal time (all 
tune references are to mean sidereal time), m cul¬ 
mination it showed an angle of 1° 38' 60' towards 
the south with the vertical line joining the axes of 
the counters 

The accompanying table contains the experimental 
data , col. I mdieates the mean number of com- 
cidences per hour, while the Nova was m the field 
of the apparatus (161'30in-19>i30‘o), col U gives 
similar data dtirmg other hours of the day ; col III 
gives the difference between I and II as a percentage 
of n We give the values for the months August, 
September, October, that is, before the flaring-up of 
the Nova, and for November, December and January 
separately. The data for Dumber are repeated m 
the third row, because that was the time when the 
greatest changes were occurring m the lummosity of 
the star ; on November 14 it was a star of magnitude 
14, while on December 23 it had reached magnitude 
1’6, In the fourth row are the data for February, 
when 36 cm of lead was placed between the counters 



I 

11 

20‘80«-16«80" 

III 

-n~*oo 

Aug , Sept, 
Oct 

Nov , Dec , 
Jsn 

22 a9i:0 26 

S0 41±0 86 

22-04 ±0 11 

30 S3d:0 14 

2 96±1 39% 

0 Mil U% 

Deoember 

St ei±o «1 

SO Mi’S 24 

1 19±2 15% 


18 97±0 61 

1 

19 01^0 80 

-OBI±2 88% 


The data show that the mtennty increase during 
the tune of culmination of the NoVa does not exceed 
in any case four tunes the mean' error,' and even 


twice the mean error is reached only m the means 
of August, September, October, before the outburst 
of the Nova 

We can mfer from the foregoing that the effect of 
undefleoted or, m comparison with the field of the 
apparatus, not essentially defiected cosmic rays, 
coming from Nova Herculis is not appreciable—m 
any event, not appreciable beside the oscillations 
due to other effects such as diurnal variation. 

Judgmg our results from December m a most un¬ 
favourable manner by assummg that the error of 
measurement may be as great as three times the 
mean error, we can conclude that the mtensity of 
eosmio rays oommg from Nova Herculis is even in 
that case only twenty tunes as great as the intensity 
observed from an average surface of 1 square degree 
of the sky Astrononuoally speaking, if we employ 
the ratio between the average starlight per square 
degree and the magnitude of the stars, we conclude 
that the cosmic ray magnitude of Nova Herculis 
can m no case exceed 1 6n> 

The apparatus was constructed with the assistance 
of the Szikihenyi Scientific Society 

J Barn6thv 
M Forr6 

Institute of Kxporimontal Physics, 

University, 

Budapest 
March 13 


A Method of Measuring the Collisional Frequency of 
Electrons in the Ionosphere 
I RKAD Mr Eckersloy’s mtorostmg letter' concern¬ 
ing the measurement of the collisional frequency of 
electrons in Region F of the ionosphere, but feel 
very doubtful whether, as he says, his measiiroments 
refer to Region F, It seems to me that they must 
refer to Region F,, the highest and most densely 
lumsed level of tho ionosphere At the time of his 
measurements (1605 on October 1, 1934), other 
observations, earned out at the Radio Research 
Station of the National Physical I-aboratory, show 
that tho extraordmary ray critical frequency for 
Region Fi was 4-2 me /sec which is different from 
tho value of 6 me /sec indicated by Mr Eokersley. 
Moreover, since the ionisation in Region F, exhibits 
a most regular type of seasonal and diurnal vtination, 
with no abnorm^ities, it does not seem possible to 
account for tho discrepanoy as a local effect observed 
only at Chelmsford. It must also be pomted out 
that the formula previously given in a discussion of 
long-delay echoes for the lonosphono reflection 
coefficient, used by Mr Eokersley, is an approximate 
one uid its use in connexion with this particular 
problem does not seem justifiable For the ordinary 
ray reflection coefficient p we have, more accurately, 

logp = - ^(P' -P).(1) 

where P' and P are respectively the group and optical 
paths of the waves, v is the electron collisional 
frequency end c the velocity of light. Since Mr. 
Eokorsley^s measurements yield vatuee of P" only, 
he has deglCoted entirely the value of P in the above 
fonhula, although it is known that P' and'P are of 
the santo order of magnitude. ’ ' 

tt may therefore bo of interest tiiat there is' a 
rigorous metl)od ot ip{>lying (1) in which the negieet 
of an importimt is avoided. Buppoae we make 
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meMuiemente of p and P' for two wireless frequencies 
/, (Uid /„ wo have from (1) : 


/ilog Pi-/.log p. = 2c [/. ^.) -/.(^'.-^m] 

(2) 


Also we have, generally, 

p^h - PJ, =Jly df , . (3) 

so that, with a little nxluction, there is obtained 


— /i Pi - /. log P. 

2c area X 


(4) 


where the area X is shown in Fig. 1 on the usual 
{P',f) diagram, From (4) 


! 



f —^ f, -fl 


KlQ 1 


V can be calculated In differential notati 
also bo written 


(4) iiiaj 


V I 8(/ log p) 

^ / 8P' 


(S) 


A further point of interest is that when v has bw'ii 
found m this way, the value of P, the optical path, 
may bo estunated for any frequency with the aid of 
(1) 

E V Appleton 

Halley Stewart Istboratory, 

30 Chesterford Gardens, 

Hampstoatl, N W 3 
April 4 

‘ Natvu, us, 43fi, March 16, 10S6 


Ramsay and Helium 

A STORY IS current in seiwitiHo oiroles which relates 
to the discovery of helium. It is said that after 
listening to the lecture on the discovery of argon at 
the meetmg of the Royal Society on January 31. 
1895, Mr. H. A Miera (Sir Hairy Miers) wToto to 
Ramahy, direotmg his attention to Hillebrand’s 
discovery that «minerals of the. uranmite group 
gave off mtrogen, when heated with acids The 
story continues to the effect t^t Ramsay, being 
a very energetic man, at once went out and bought 
up aU the ol^vite that was available, treated the 
mineral with acid, and got off a gas which proved to 
be helhim. The story Is told without malice,-and, ' 
uo doubt, would have eunueed Ramsay, but, un-> 
fortunat^, it is true neither of the man qor of the 
period. Tlie true story is oharaotenstio of both 
Ramsay, qertamly received the letter from Mr. 

Friday! .February 1, but as ho writes in bis, 
hot^rook, he ^pent that^y, and also, the .following 


Saturday and Sunday, in revising and typing the 
paper for the Royal Society The next note m the 
notebook is “Didn’t do much till Friday 15th”, 
when he made and fitted up his first Tflpler pump. 
Actually ho hod a lot of time to put in at the College, 
making up arrears of toachmg work Then he earned 
out some additional determinations on the density 
of argon, purifymg the gas specially for the purpose, 
the results appearing os an luldendum to tho argon 
paper This oomplotod one piece of work 

Ram-say next turneil his attention to some experi¬ 
ments on the direct determination of the sjiecihc 
heat of argon, designed to answer criticisms put 
forward m the discussion at the Royal Society on 
January 31 Tho apparatus was miuie m the first 
week in March, and the first experiment was carried 
out on March 9 About this tune his assistant, Mr 
Donald Matthews, earned out tho first oxperunont 
on cl^vite Ramsay noted on March 20 “Matthews 
had obtamed from cl^vite, about a gram of which 
I bought from Gregory (88, Fitsroy Square) for 3/6, 
a quantity of gas by boiling with dilute sulphuric 
aoid”. Howovor, this work had been cornpleteil 
during the previous week, for there is o note, later 
“Crookes got the first lot (Saturday, March 16) 
but was too busy to examine it all tho week” A 
preliminary exammation had, however, been made, 
for on March 17 Ramsay hail written to his friend, 
Mr Buchanan , “Crookes thinks that the spectrum 
18 new, and I don’t see how it can be anj thuig old, 
except argon, and that it certainly is not Wo are 
making some more of it, and m a few days 1 hope that 
we shall have enough of it to do a density ” The 
original 3« 6d worth of cl6vito had been used up, 
and a further ijuantity was purchased 

In the meantime, Ramsay continued the experi¬ 
ments on the specific heat of argon, but as no oom- 
munioation was received from C’rookos, on the inom- 
mg of Satunlay, March 23, ho borrowed a second 
induction ooil and proceeded to compare the spectrum 
of the new gas, ‘orypton’, with that of argon “RTiile 
observing Crookes telegraphed—Cryptoii is helium, 
68749 Come and see it Went and saw it”—so runs 
the record. 

Tho current story does not accord with the spirit 
of the man, who could work with amazmg rapidity, 
but who would settle one problem to his own satis¬ 
faction before proceeding to the next Nor is it m 
accord with the spirit of on age, m which the scramble 
for priority was rather loss obvious than at present 

A note on the discovery was written tho same 
afternoon and oommunicat^ to tho meeting of tho 
Royal Society on tho foUowmg Thursday In those 
days tho Royal Society assumed that the nows of a 
discovery by one of its fellows should first he 
annoimoed at one of its meetuigs, if the Society were 
m session ; and m the year 1898 tho fact that tho 
discovery of krypton had been commim mated 
simultaneously to tho Royal Society and to tho Pans 
Academy, and hexi become public through tho latter 
body, evoked mdignont comments at tho meeting 
at which our paper was read By relinquishing its 
prerogative tho Society has lost a good deal 

In a dramatisodwereion of tho discovery of helium 
the departure from fact might be justified, but as a 
matter of mere history the true story is possibly 
the more mterestmg 

M. W. Travers 

Department of Chemistry, 

University of Bristol. 

March 16. 
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Early Man m South Africa 

1 woiTLD be glebd to be allowed to point out that 
Dr Leakey’s results in Kenya are very closely 
similar to those found by me on the south coast of 
Africa—the quartzite area—except in the matter of 
time. 

Leakey’s Kanjera skulls are, as stated by Sir 
Arthur Keith, definitely negroid, in fact to judge 
merely by his freqpnents, very closely similar mde^ 
to the man responsible for the Early Mossel Bay 
industry—of whom I now have three adult (one 
desonbed by Keith') and one juvenile skulls, that 
described by Keith, with its boat-shaped frontal 
region, being very aberrant m this respect This Early 
Mossel Bay (without a doubt much earlier than the 
Still Bay and its associated Fish Hock skull) is found 
in natural strata in the Urey Zone at the base of the 
Superficial Black layer* (also recently found much 
more numerously m the same zone at Plettenborg 
Bay by me), and this Black layer, representmg present 
clunatic conditions, must bo taken to bo Holocene 

This prehistoric South African (or Kanjera man), 
however, was not only Holocene In 1934-35 I 
found sufficient fragments of a Late Stellenbosch 
skull m a shelter at Plettenborg Bay to convince 
anyone seeing them that they represent the very 
same type of man These Late Stellenbosch imple¬ 
ments are extremely common m the Red Sand below 
the Black layer (see also ref 2), that is, m a deposit 
representing an and period before the Holocene 

If wo now assume that tlie Middle Stellenbosch, at 
least, IS due to the same human race, wo at last 
come to the prehistoric South Afrioeui more or less 
oontemfKiranoous with Leakey’s Kanjera man Here 
then we have perfwt harmony between South and 
East Afnca, except that Leakey, dealmg witli 
massive deposits from large volumes of water, may 
perhaps be overestimating the ago of these deposits 

If we now proceed to the lydianito area of the 
Free State, we find other resemblanoes—agam ex¬ 
cepting in the matter of tune. A beautifully proserved 
series of deposits of a streamlet, each carrying imple¬ 
ments, IS to be seen at Bayswator, Bloemfontem. At 
a single spot, the followmg succession is preserved, 
the whole being more than twenty foot m thickness — 

(1) Qravelly blue clay, blue clay, unconformity, 
representmg a period of erosion (drought) during 
which the recently laid down strata were eroded 
away. 

(2) Red boulder gravel, red gnt, red clay, cal¬ 
careous clay (only preserved towards the downstream 
end), black clay (only a small pieco preserved at the 
extreme downstream end of the exposure), uncon¬ 
formity. 

(3) Red boulder gravel, red gnt, red clay, uncon¬ 
formity (at this spot the expect^ calcareous clay and 
black clay were completely eroded away) 

(4) Reddish sand with its top heavily impregnated 
with lime—unconformity. 

(6) Black layer At this exposure the Layer 8 
forms a httle hillock so that the Layer 5 has been 
mostly woded away. 

To my mind, this senes can onl^mean one thing— 
that the strata repreoent the remams of five ohmatio 
cycles—the same number represented by the sand 
and peat layers twenty-four miles away at Flora Bad; 
and from Layer 1 to Layer 4 the lydianite culture 
was evolving m the same way as is to be seen at the 
Fiona Bad and other sites. It, like the quartzite 
Stellenbosch, commences as a C3aoton-like phase. 


with huge Stellenbusoh-like implements in dolerite , 
but the use of dolonto is almost at once abandoued 
(except for the production of large horse-hoof shaped 
cleavers—which are found through all the phases of 
the culture) and the lydiamte flakes pass through 
Moustenan-Iike, Aungnacian-like and Magdalenian- 
like phases, all the phases oontiuumg to be e«Boolated 
with oxtmet species of mammals The curious point 
about tlus evolution of the lydianite culture is that 
all its phases, especially the earlier ones, remmd one 
(and Mr Van Riet Lowe agrees with me here) of 
Leakey’s Early Kenyan Aungnacian 

The early history of South Africa is not therefore 
as Leakey describes it for Kenya (with a Mousterian- 
Aurignacian technique following on a Chellean- 
Achenloan), not as it has been oxpressod m the 
accepted classification of South African stone unple- 
monts , not as it used to be described for Europe—■ 
but as Breuil now accepts it for Kurojje, namely, 
with a contemporaneous evolution of the C'hellean- 
Acheulean and a Clacton-Mousterian technique The 
only difference is that, m Europe, one can see no 
recMon for this difference, whereas in South Africa the 
difference m the available material would to some 
extent explain it 

It is not only lu the stratihcation of natural de¬ 
posits, and m the roammahan fossils of these, that 
the extreme ago of the lydianite Clacton-Moustenan, 
as compared with the Late Stellenbosch, is to be 
seen , but also in the nature of the human remains 
The latter is associated with Kanjera man (better 
prehistoric South Africans), the fonner with the 
huge, very primitive ancestral form of H 80p%en^, 
which. It may be said m passmg, has no points of 
resemblance, except m size, with the extremely 
ilubious Rhodesian man 

T F Dbbykr 

Orey University College, 

Bloemfontein 
Feb 25 
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Distribution of Nuclear Mechanical Moments 
At present, the nuclear moohanioal spins of about 
fifty atoms, including about sixty isotopes, are known. 
Of those, the spins of fifty-three odd atomic weight 
isotopes are known with a fair degree of certainty, some 
doubt existing only m very few cases. Two typos of 
odd atomic weight atoms exist, namely, those with 
odd atomic number (A) and those with even atonuo 
number (B) The former possess an odd nuclear 
proton, the latter an odd nuclear neutron. Amongst 
the fifty-three fairly reliable spins, thirty-mne bdong 
to the former class and fourteen to the latter. The 
distributions of the nuclear mechanical moments m 
the two oiasses are shown m Fig 1 
The diflecenoe m the distributions is very strikmg. 
No signifioanoe is |>robably to be attach^ to the 
missing I spin atoms in the lower curve, for os yet 
only a little more than half of all the atoms of the 
Peeiodio Table have been studied. In spite of this, 
the above distributions i^pear to have real signi- 
ficanoe Thus although olm B atoms are only <Mie- 
third as numerous as olaes A, yet there are more 
spms of i m olaaa B than m class A, and this can 
soaroely be qooidental in view of the general trends 
of both the ourvee. 



The Curves must be bound up with oonsiderations 
of tlie budding up and stability of atomic nuclei It 
is apparent that high values for nuclear moments are 
very improlmble in class B atoms, and class A atoms 
tend to show that J and J are very stable values 
when there is an odd nuclear proton Tamm and 
Altschuler* have shown that class B atoms some¬ 
times have throe neutrons oontnhiifing to the total 
nuclear moment, their spuis totalling | This spin 
then combines with an orbital moment to give the 


indifferent narcotics, mteriiiitteiit illiiinination, Hiioi- 
esconce* and uiduotion* 

dark till H CO, t’oii pltx (I) 



light Complex ... . Complex 




h A 


FlQ 1 Distribution of nuclear mechanical 
momenta of odd atomic number atona (above) 
and oven atomic nuralicr atoms (below) 

total nuclear mechanical moment of the atom The 
lower curve shows that the addition tn pandUl of the 
neutron spins with higher orbital moments is very 
improbable The combination m parallel with a 
liigher orbital moment is obviously still less probable 
when only one nuclear neutron contributes to the 
Spin. 

S Tolansey 

Physical Laboratory, 

University, Manchester 
Feb.20 

* Tamm and Altaohuler, 0 R Aaod Sei V RS S, 1, 456. 10S4 


The Minimum Kmctic Mechanism of 
Photosynthesis 

Kinbtios of photosynthesis recently proposed in 
these columns*.*.’ fail to account for all temperature 
ooeflaoients observed, for demonstrable reversibility 
of the oarbon dioxide - ohloropl^ll complex, and for 
known or deducible oharootensties of the Blaokman 
reaction. The followmg kmetio mechanism of photo¬ 
synthesis, supported m every detail elsewhere*, is 
proposed ae repreeenting the number of 

photoohemioal and thermal reaetiona needed to cover 
the several major facts now established for many 
ohlorophyllous plants m connexion with the followmg 
vonablee : temperature T, light mtensity L, oon- 
oentration of oarbon dioxide ((^a), amount of <AIoro- 
phyll per unit volume (Chi), oonoontration of mternal 
Blaokman reaotion component (E), and speoifio and 



PhotosynthesiH is a cychc process consisting of at 
least four exprrunonUiUy rccognisahle forward re¬ 
actions, besides mcidcntalpliysiciil diffusion of carbon 
dioxide The scheme given indicates the vilocity 
ooiistants, orders and sequence of the four ri actions, 
and contingent equilibria and steady states Tlie 
Blaokman reaction occurs after the light reaction 
with respect to a given molecule of carbon dioxide, 
and involves only combined, not free chlorophyll, 
and no free oarbon dioxide (oontraiy to meclianisins 
of Emerson and (Ireen* and Conant, Dietz and 
Kameihng’ It consists obsorv ahlj * of two eontecutive 
reactions Tlie first is second order and possibly 
appreciably reversible, the second is first ord(*r and 
irreversible The ovor-all Blaokirinn reaction vanes 
exponmontaUy from apjxirent first order to zero order, 
E reckoned ew catalyst Tho order decreases os tlie 
ratio (_Oompleje-B)HEtnM) mereases with (Chltotsl 
(HCN), (CO,), L, 1/r, l/(indifterent iiaicotic) and 
growth conditions Clilorophyll docs not act as a 
simple photosonsitisor It first fonns some eoniplex 
with the substrate carlnm dioxide, or a donv ative 
thereof, possibly aqueous, prior to the light reaction 
(not provided by mechanism of Kau tskt and Hirsch*) 
Although not always equilibrated, tho complex is 
freely and measurably reversible* (not provided bv 
kinetics of Baly and Morgan* or I'lmerson and Green*) 
Oxygon appears as product in (IV). hut present data 
do not decide as to elimination of carbohydrate in 

(I) , (III) or (IV) , (I) ma,> require ati additional 
reducing component if perchance carbon dioxide is 
reduced thermally by a nieohanism similar to that 
in chemo-autotropio bacteria prior to tho light re 
action 

Kmotics derived for the complete mechamsm yield 
an moonveniont quadratic m y, tho steady stoto rate 
of photosynthesis in the absoiico of limiting carbon 
dioxide diffusion However, tho rev’erse reaction in 

(II) IS normally negligible’, whence*,* 

_ k,k.nm,) (Chitot^i) ___ M) 

^ DkJeJx{C6^+K(CO,) ^-k,LeQJEf 
whore D, temperature sensitive, is 

{E)ktk,er<Q.+Q^)Hi^l{{E)kee-QdRT+k,erQdST + k,erQ,!«i') 

When the Blaokman reaction is apparently first order 
((«)~ (iPtotal) ). equation A is explicit in y, and 
provides, m accordance with experiment, for hjper- 
bolio relations' between y and (fX),), and y and L ; 
for temperature oooffloients independent of (ChltoUl): 
and for strict lineeudty of log y in l/T only when 
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any one term in the denominator in equation (A) 
exclusively dominates, except conditionally the first 
term, j/ is temperature sensitive at high L and high 
(CO,) due to D i at high L and low ((>6,) duo to Q, ; 
at low L and low (CO,) only if 0, — Q, is appreciable , 
and is temperaturo msonsitivo at low h and high 
(CO,) Qi and D appear to vary from organism to 
organism, and differently, so that the temporaturo 
ooeflicient la sometimes a function of (CO,) (contrary 
to conclusion of Baly*). The dissociation constant in 
(1) IS about 5 X 10-* Af CO, loi most plants, and 
the heat of reaction (Q, — Q,) zero m Chlorella 
pifrenoidosa Specific narcotics normally effect 
(III)-(IV), mdifferont narcotics mostly (I) 

Suggestive m connexion with future oxponinonta- 
tion, comprehensive hut conservative, fairly rigid 
but capable of flexible, consistent extension, tins 
‘minimum’ inochanistn may bo harmoniseil, for 
common pomts considered, with the well known 
mechanisms of WiUstiitter and Stoll, Warburg and 
Uyesugi, James, van den Honort, Muller, and 
Emorson and Arnold’ 

l)b\N Burk 
Hans Lineweai hit 
Bureau of Cfiomistrv and Sods, 

United Stiites Department of Agriculture, 
Washington, D.C 


Raly ond Morg«n, Natohi, 1S3, 4U , 1W4 
Ktnetson and Oiwn, Naturh, U4, 2H9 . 191t 
Ralv. Naturb, m, on, 10j4 
Submitted to J Avitr Vh»m Sor 
Kautoky and Ulrscb, BvttKem X , 874 , 422, 1 
Van der I'aiiuw, Ktr Tran bat nitrl , 29, 407, 


Chemistry of CEstrogenehc Substances 
In oostrm (I) the carbonyl group in 17 is coiuiooted 
with the iiroinatic rmg A through the tarbon atoms 
13, 12, 11, 0 and through the atoms 13, 14, «, 9 



I 


Tlio four carbon atoms 13, 14, 8, 9 are the four 
centres ot asymmetry of oostrm At the same time, 
they form the junctions between rmgs B anti C (8, 9) 
and C and D (13, 14) The orientation m the space 
of the whole oestrm molecule therefore is due to the 
arrangoment of the four carbon atoms 13, 14, 8, 9 
It 18 remarkable that, m order to induce oestro- 
genetic a<’tivity, it is not necessary to connect the 
carbony] group with the aromatic ring through four 
oarlion atoms orientated in a definite way. A con¬ 
nexion through two carbon atoms is sufHoient to 
produce distinct.althoiigh woak.cestrogenotio activity 
Thw result can lie deduced from the work of Ohun 
and Bergmonn' and Cook, Dodds and Hewett* 
These authors investigated some hydrogenated 
phonanthrene compounds In tho work of Blum and 
Bergmaim, 1-oxy-l-allyl-l 2 3.4-tetrahydrophenan- 
throne (II) and l-koto-2-methyl-1.2 3 4-tetrahydro- 
phenanthrene (HI) were active Cook, Dodds and 
Hewett got ceatrus production, with l-keto-1.2 3.4- 
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tetrahydrophonanthrene (IV), whilst 4-ketc 1 2.3.4- 
tetrahydrophenanthreno (V) was completely m- 
aotive: 



INACTIVE 


Tho formula- 11-compared with ccstnn demon¬ 
strate that, in Older to produce lestnis, t)io carbonyl 
group (III, IV) or tho corrospondmg alcoholic grouj) 
(II) must bo coimeetod with rmg A tlirough two 
<-arbon atoms, as in II, Ill and IV, whilst the con¬ 
nexion through one carbon atom as m V is msufiiciont 
Rmgs B and C of cestrm are connected m tho trana 
position, suico u-strm is a flat molecule, a flat molecule 
bemg possible only if the connexion is of this type 
This fact, combined with tho results obtamod with 
hydrogenated pheuanthreno derivatives, suggested 
the quostion as to whether rmgs B and (J are necessary 
for the synthesis of substances havmg iBStrogonetic 
properties, and if not, whether fatty-aromatic com¬ 
pounds, m which a carbonyl group is connected 
with an aromatic rmg through two carbon atoms m 
tho trana position would to be cestrogonotic 

Substances fulfilling these conditions are easily 
available Aromatic aldehydes, combmod with 
pyruvic acid by caustic soda, give unsaturatod 
a-ketomo acids of tho general formula (VI) 

R - CH - CH - CO - OOOH 
VI 

Their connexion with the problem under mvestigation 
IS shown by the following formulation (VII) . 


The sodium salts of these unsaturated a ketonic acids 
can easily bo prepared in high purity, as I have 
shown recently*-*, and it was found tliat the aldehydes 
and pyruvio acid are condensed m these compoimds 
m the trana position (M Roiraer*, E. Friedmann*), 
So far as tested, unsaturatod x-ketonic acids, injected 
into spayed mice, produce oestrus of the same order 
as 1-koto-1.2,3 4-tetrahydropheneuithreno 

This result can be developed further. Even the 
aromatic ring, oorrespondmg to ring A of ajstrin, 
is not necessary for the development of the cestro- 
genetio effect, as the benzene nucleus can be replaced 
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by tho furane ring, fural-pynivui aoui (IX) being 
even more active than bonzal-pyruvio acid (VIII) • 

0,H,-CHh.CU -co-oooh c.u.o-ch-ch-co-cooh 

vm IX 


Recent experiments suggest tho possibility of 
gettmg oostrogenetio activity m rmg-froo compounds 
by arranging the carbon atoms 13, 14, 8, 9 of osstrm 
m a suitable way Work is in progress to see whether 
these results can be confirmed by the capon-plumage 
tost. 

The application of the views developed above for 
the preparation of cam or produemg substances con 
easily bo soon Investigations in this direction have 
been started 

E Fjhedmamn 

Sir William Dunn Institute of Biochemistry, 
University, Cambridge 
Fob 25 


O Ulnm, R HoTsmanu, 1 

Kri(‘(lmalin, Uelc CAim AHa, 14, 7 


A Gyroscopic Top which will Walk 

Down Steps 

In hts book on “(iyrostatics and Rotational 
Motion", the late Prof Andrew (Jray explauied how 
a top can bo made to move along two parallel 
horizontal wires when they are rooked so as to change 
the pomt of support from one wire to the other A 
few years ago, I discovered that a spinning top will 
automatically walk down two parallel wires arranged 
as an inclin^ plane 

While workmg with high speed motors, it occurred 
to me that a rapidly spinning top would have a very 
slow precession and eould be made to wolk down 
two wires bont so as to form a sii<-ci«sion of stejis 
The top and stops are shown m Fig. 1 
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My assistant, Mr Fullmer, who built the top, 
found that the length of the steps and tho height 
of the risers idVist be very accurately proportioned 
to the tyjie of top used. The steps should not form 
a sharp comer with the risoia, hut must be curved 
at each jimction. 

The top IS spun at four to five thousand revolutions 
per mmuto and held with one hook ui the middle 
of the highest step while the hook on the opposite 
side is pressed against the second highest riser (see 
points A emd B m Fig. 1) The top, when releaised, 
will walk down the steps. 

R. C. Ck)i.wKix. 

Department of Physios. 

West Virginia University. 


Infra-Red Photography of Coal 

In n lettf'r in Naturio of February 2 ({i 265) 
Prof J. Walton has remarked that inlra-red photo¬ 
graphy of thm sections of coal should give interesting 
results We would like to direct attention to some 
results of work on this subjoi t 

Wo should mention first that there are already 
some references to this topic m tho literature of coal 
petrography—for example, Klingner’, Hoildy’, ami 
Wandless and Macrae* The last-mentioned papci 
includes a few lUiistratioiis of infra roil photo- 
grapliH of coal sis-tions mode iiy ono of the ^ireseiit 
writers 

Besides these examples, howov or, several hundnsi 
other photomiirographs havm been taken m thm 
laboratory, and the infra-red plate has provcsl more 
generally useful than tho panchromatir Our ex¬ 
perience of tho two typos of plnti-s onables us to 
make the followmg goneialisations cimconiiiig tlioii 
use m thus class of work 

(1) Tho principal lulvantago of tho infra rinl plate 
will bo bettor understood if wo first consulor briofly 
tho special photographio problems prosi'iitod by coal 
sol tions Those sections consist of heterogi noons 
mixtures of substancivs of tho following colours 
whiUi (empty spaces), brilliant yellow (spores and 
cufioies), and a lontmuoiis senes of shiulos from pale 
rod through deep red to black (vitiain, fiisiiin, 
otc ) Obviously it is exticmoly dithcult to make 
realistic picture's of sunh objis’ts in blaik and 
wliite, no matter what photogiapliic pliito is usihI 
In order to obtain detail in any ono of these 
colours, detail in others must necessarily ho sacii 
ficed 

ranchromatic plates, ovm when the developing 
and printing proci'ss is adjusted to giv o a ‘soft’ 
ofToct, generally give prmts which suggest tliat tho 
colour transition lictwoon pale roil and black is less 
gradual than is actually the case In infrii-roil 
photographs, howovi'r, this ilofoct is coasiiicrably 
reduced , hence they generally produce mucli more 
realistic pictures 

(2) There are special cases in whuh tho pan 
chromatic is still to bo proforrod to tho infra rcsl 
plato ; for example, photographs of cell stnictiire m 
vitram In such cases, them may be no yellows and 
whites to ho dopietod, the entire field i oiisusting of 
rods , so, contrary to tho usual rule, ‘i ontrasty’ prints 
may bo roiiuirod 

(3) Lifra-reil plato-S show anothoi lulvantago over 
ponchromatica for this work Tbo field appears to 
be flattened 

(4) Our laboratory methods for infra rod photo¬ 
graphy involve the use of tho Ilford mfra-rcil plate 
in conjunction with tho doop risl filti'r spocihisl by 
tho plate-makers, and a light source sufhcionlh 
mtense to enable tho imago to be focused by eye 
Usmg a weaker light and focusing by computation 
has not proved a success 

J J WVUKEH 

I. Slvtku 

Coal Survey l-siboratory, 

Portobelli) Street, 

Sheffield. 

March 22. 

> MoHUuiutUeM* RunltfJtau, 24, 1 , 1834 

* Hleventii Annual Report, Safotj In Mlnee RoBearcIi Board, p 16. 
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• Fuel in Srvnct and Prattiet, It. 1, 1914 
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Philosophical Interpretation of Science 
In reviews and articles that have appeared over 
tile name of Prof. Dingle in NATauE, a particular 
philosophical point of view has been presented os if 
itr were ono to which scientific men must iieresaarily 
Hiibscnbo In his rtiviow of Eddington’s “New Path¬ 
ways in iScionce” in Nature of March 23, p 451, 
for oxatnple, it is agam explicitly stat(«l. and although 
I am at one with him in many of his criticisms of 
that ixiok, I om certain I sjsiak not for myself alone 
when I dissent strongly from Dingle’s philesophioal 
outlook oil scieni'c “Wo stnrt with experience,” he 
says, “pick out those oleinonts whnli are <-ommoii 
to all observers, represent them by concepts defined 
in such a woy that they relate together os 

many os possible of the common expenonces, and 
tho resulting logical network is the ‘external world’ ” 
Now this viewpoint is put forward as if it were a 
necessary cons««pionce of scientific discovery , indeed 
wo are mformod that relativity has savwl the man of 
science from being “forced to admit an extomal 
objoctivc Moild of which his exporionco was only ono 
aspect” May I suggest that very many men of 
Bcioncn assert that science ls tho result of man’s 
mterforenco in and study of tho extomal world, and 
tfiot w'ltfiout tho latter there would be no soionco 
and no men , that they regard tho statement that 
tho logical nelmnk constitutes tho rdertuil joorUi as a 
fantastic) misuse.) of terms , tfiat whon Prof Dingle 


says “Wo start with experience” ho moans “I [HD] 
start my analysis . . ”, that when he talks of 

“all observers” he is either assuming an external 
world of which these observ’ors are part or he is still 
talkuig of hts experiences, and ho has simjily given 
the rather misleadmg title of “all observers” to tliom , 
that whon he uses the English language ui writing 
tho review, either he is agam nsmg words ovolvoil 
during tho history of an external world and writing 
them for people all of whom are part of that external 
world, neither of which has been created out of Prof 
Dingle’s logical network, or alternatively his mind has 
biult this language and these people out of his 
exjiorionces , that m tho latter ov out the whole of 
science, art, literature and jiliilosopliy become the 
organised experience of Pro! Dingle himself Docs 
all this not look as if Prof Dingle is tr\ung to pull 
himself up by his own bootlaces ■' 

Pinally, since it is cortamlv true that a groat 
number of scientific men of philosojihiial under¬ 
standing would not accept Prof Dingle’s interjirota- 
tion (itself surely an oxjwni’nce), is he not compolleil 
on his own criteria os to what constitutes the exh'nial 
world to refuse to accord his philosophy anv status 
111 that world 1- 

H Levy 

Im))ciial College of Science, 

S W 7 
Man h 25 


Points from Foregoing Letters 


pointing his ('osinii lay dotecdors to Nova 
HcrcuUs, \\ Kolhorster obsc-rvcsl between December 
22 and 31 an increase of 1 7 per cent iti the amount 
of cosmic rays anil brought this ns evidence that 
cosmic rays are pnxluccsi during stellar outbursts 
Prof V K Hess and Dr H Stommaurcr now give 
figures obtained by a different method showing that 
m the period Deeernber 13 22 a small mcreasc in 
ionisation duo to cosmic rojs was recorded (less than 
0 ‘2 per ( ent), an amount within the limits of experi¬ 
mental error Mr J Hamdthy and Mr M Forici, 
from continuous records with an instrument sunilar 
to that of Kolhorster, conclude that cosmic rays 
coming direct from Nova I-feriuilLs were not an appre 
ciablo factor in tfie variations observuxl diirmg the 
month of December 

Prof E V Appleton gives a new formula for 
calculating the frc()iieiicy of collisions between 
eleotions and molecules m the upixT atmosphere He 
pomts out that the earlier equation recently used 
by Mr T L Eckersley loft out an important factor 
(the ojitical path) and that Mr Kekemley’s measure 
ments probably ufer to tho uppermost F, region, at 
about 300 km 

Tire antiquity of tho liumun remauis found by Dr 
Txiakoy m Kenya has recently Iwion ({uostionod Prof 
T. F Dreyor directs attention to throe adult and one 
juvenile skull found m South Africa These are 
closely similar to tlie Kanjera finds and are con¬ 
sidered by Prof Drojer to bo of Holocene (|>ost 
Pleistocene or recent) ago , indircet ovicloiice, from 
implements, mdicates that the Houtli African and 
Kanjera men alreaily existed in pre-Holoeene times 
Prof Dreyer further believes that the two types of 
implements (Chellenn Acheulean and Moiisterion) 
usually considered to belong to two successive periods 


(lower and middle Palieolitliic icspis tively) wuic in 
fact 1 \ olv cd contemporaneously 

The ‘spill’ of tho atomic nuclei is an miportant 
factor m dcteimining tho piohability of dismtegration 
during atomic collisions Dr S Tolansky discusses 
the relation hi-tweeri tho ntielcar mecliamual moments 
(due to spin) and tho constitution of tho nuclei He 
infers that spin values of 3/2 and 5/2 loail to, or are 
associatetl with, grtxiter stability when an odd nuclear 
pioton is jireseiit in atoms of odd atomic weight and 
even atomic mimlier 

Three stages have been postiilateil in the proeess 
by wbieh green plants combme tho carbon dioxide 
of the air with water to form carbohydrates Dr D 
Burk and Mr H Lmewoaver elaim that at least 
four reactions can bo oxjierimeritally recognisetl 
They submit a formula showing how temperature, 
light, concentration of carlxin dioxido and of chloro¬ 
phyll, etc , affect tho rate of these reactions 

The chemical structure of tho female sex hormone, 
ipstnn, and of related synthetic chemical compounds 
with similar projiorties, is discussed by Mr E 
Friedmann Ho concludes that molecules with 
lestrogenetic activity, so far prepared, contain the 
carbonyl (CO) or hydroxyl (OH) group, connected 
through two carhop atoms with a benzene or othei 
‘ring’, other combinations may also be active 

Mr J J Walker and Dr L Slater discuss the 
application of mfra-red photography to the examina¬ 
tion of thin sections of coal In their opinion the 
method is useful m giving a more accurate repro 
duotion of tho colour transition betw.een pale red and 
block, and m producing a ‘flatter field’ Under 
certaui conditions, however, the panchromatic is 
still to be preferred to the mfra-red photographic 
plate 
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Research Items 


Dating by Beads at Zimbabwe A of boadn m 

Africa south of the Zeuiibo/i by Mr P W I^aidlcr 
(Proc Rhode»ia Set Agaor , 34, jit 1) aims at a 
classification of beads, ant lont and modem, now or 
formerly ui use among the natives They are diviiled 
into ten classes, which ai« exaininud in relation, 
accordmg to chronological considerations, with tlm 
stone structure culture of Rhodesia, thus incidentally 
raising the question of the tonabihty of Miss <1 
Caton Thoinjison’s dating ot the Zimbabwe and 
associated cultures upon the basis of this class of 
evidence \hewing the historical evidence, it would 
apjicar that no finds ha\ o been made which jioint to 
contiM't tietwcen (South Afnia and early Egjqit The 
Arabs landeil trade beads on tho East Afrman (oa-st 
jircvioiisly to A ii 1400 , but it is iinjiossible t-o say 
how much earlier, though A1 Mosoudi suggests that 
it waa not long before A n 900 Befoa* a d ir>()0, 
sites will show Indian beads only, after that date 
European beads appear in increasing proportion 
The RhcKlesinn excavations show three groups, of 
which Group I is judgcsl to lie pre Zimbabwe , hut 
there is little or nothing to distinguish it from Group 
IT, which was regarded by Miss t'at on-Thompson as 
belonguig to a later occupation Gi-ouji I, showing 
beads with Indian affinities, was regarded by her ns 
a “foundation deposit", pointing to an eighth or 
mnth century date for the Ziinhahwe tj’pe of building 
This Ignores m this assi'rnlilage ol beads one example 
which IS probably of late origin and docs not fit in 
with tho historn al record It is more probable tliat 
it IS a ‘pre-Zimliabwe’ dejwsit Miss Caton Thomp 
son’s datmg leaves Class II of tho second occupalioii 
period with an intervenmg gap of six hundred years , 
whereas there is evodeneo to show that there is 
oontmuity of imjxirtation os between Class I and II 
If Group I IS, in fact, related to a pro-Zimhabwe 
culture, It IS probable that the foundation <lato is much 
later than is suggested by Miss Caton-Thonipson 

Cultural Origins, Monte Alban, Mexico. It is now 
practically agreed among arehreologists, according to 
a communication circulated by Science Seivice, 
Washington, that the remarkable collection of 
ornaments of gold and precious or semi-precious 
stone, which were found in burials on Monte Alban 
by the Mexican expedition under Dr. Alfonso Coho 
m 1932, belong to an intrusive culture Four seasons 
of intensive explorations have produced evidence of 
stmoturea of a tj-po found elsewhere in Mexico, and 
going back to a date Ijehovod to be eonteinporarj' 
with the Mayan Old Empire culture of Guatemala 
and Chiapas ; but there is nothing to 8uggc«t any 
relation with tho treasure find. More than seventy 
tombs have bo^n explored, but no metal has been 
found. Recent excavation pomts to the civilisation 
of Monte Alban having flourished in a d 300-600, 
and It would appear possible that it may have been 
the point of origm of features, architectural and 
other, whicli appear on other sites of ancient Mexico 
Among these is tho cross-shaped tomb. An examina¬ 
tion of the Dancers’ Pyramid, so called from its 
carved dancing figures, has shown that its mterior is 
a simple stone tomb, rectangular in shape, but with 
large mohes on either side which ore virtually the 
arms of a cross. This appears to be the germ of tho 
idea which blossomed into the huge, mosaic-covered, 
cross-shaped tomb of Mitla, the site which stsndn 


some twenty miles awa\ W lien tho tomb of tho 
Dancers’ Pyianiid vvas npi imd, it wua found to con- 
tam the skeletons of seviial individuals m complete 
disorder Among those wHlti'rod roirmins wise five 
human teeth wliith hail boin inlaid with jatlo, 
while others were imrustisl witli ha-matite The 
pyramid also hod lhre<> ti injile bases willi sloping 
stone sides and jutting wall ituiiels Those are found 
in other jtarts of Mexico, but nowhere of an curlier date 

Man-Eating Sharks \ pnpei by Gilbert Wlutlev 
upon Australian shnik liagedies shows that not 
only are attaiks frequent, but also they havi 
been increasing in iiuinbiT during the lost few 
decodes (\ ictormn Naturtiliat, .Jaii 1935. p 19.5) 
Durmg tho present cetitiirv, whereas the number of 
loeords of attack traeixl in the ten years from 1912-21 
was 13, the number between 1922 and 1931 was 45 
and in the three years 1932 34. 16 The increase is 
probably associated with the more extensive use of 
shallow w'lihirs for hathmg In New >South Wales, 
which yields more than fortv' leroids or morn than 
halt the Australian total, tho greater mimbor of 
shark attacks wore made during t he months Dis (‘mlwr 
to April, and this oouKiihs with the most popular 
hatliiiig season No attack occurred between May 
and September, although in ,Mav and .lime boats 
have been biiinpisl or attacked The oid\ safe moans 
of combatting this danger is the building of nets, 
fences or other cm Insures for swimmers tin isolated 
beaches, observations from uerojilanes or from sliark 
towers are said to have jirovod useful 

Pairing and Non-Disjunction of Sex Chromosomes m 
Drosophila. In UrosophiUi females with .V.Vi’as sex 
chromosoinos, there liavo been two views as to how 
synapsis take-s jilace It is agreed that they synapse 
III pairs and not in a triad, but Bridges suggested 
that there is an erjiial chance ot any two of those 
chromosomes pairmg, while Andeison loniliidisl that 
pairing and crossmg over betwis-n the V’s is mdo 
pendent of the presence ot the V Gi'rshi'iison (J 
Genet,, 30, No 1) has obtainixl further evidence 
regarding the nature of tho pairing and non-ihs- 
junction in .XXY fomiilos by using so called CIB 
stock m which one of the .Y’s has a large invorU-d 
section, which reduces < rossiug over in lemalc~s 
heterozygous for the CW chromosome to a very low 
value Ho found that tho pircontago of cross-over 
X-ohroraosomes is tho same m tho gametes of X,V 
females and XXY femalf« iii this stoi-k, imheating 
that synapsis is regularly between the two .V’s, while 
tho V goes later to either jiete mdepeiideiitlv In 
females having tho composition A.Y - Vlli, it is 
found that about 90 per cent of the eggs prixhicod 
have a non cross-over X Comparison of this fre¬ 
quency with tho frequency of non-disjuni tion indi 
cates that tho mechanism of non-disjiinction is simdai 
m males and females of DroaophiUi, and is Loiitrarv 
to tho hypothesis that regular ehrornosoine jiairmg 
and disjiuiction depends ujion chiasina fomiation 

Excretion of Glucose by the Rabbit Kidney. At a meet 
mg of tho Roval Irish Academy held on January 28. 
T Dillon and R O’Donnell desenbod the excr<>tion 
of glucose by tho rabbit kuhiey The threshold for 
tho excretion of glucose by tho kidney was defined 
as that blood plasma concentration (Cjj) above which 
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glucoso IB concentrated m the urine Giiioose was 
found to be present in the unne below threshold level, 
the concentration increasing with the urine rate. 
Consideruig the distribution of the threshold values 
ui the experimental animal, the mode of the distribu¬ 
tion was 230 mgm per cent, but an mdividual value 
may ho in the range 180-420 The threshold level 
was mcreosed by intravenous injections of sulphate 
and urea, but remamod unchanged after chloride 
mjection It behaved thoroforo in an analogous 
manner to the chloride threshold as determined by 
Conway The important ipiality of the threshold 
as above defmed is that it is independent of the rate 
of urme flow The excretion of glucose below the 
threshold value may bo expressed by the equation 
K = AV(y/T - L’n) where T - threshold, V =- 
urine volume in c c’s per mmute, and A — 
(Cb — Cu)ICb, which IS closely analogous to the 
equation derived by (’onway for the diffusion of 
loiline from chloroform to potassium iodide solutions 
fierfiiseil over it, and also to the excretion of chloride 
below the threshold value The value of K has a 
ooolficiont of variation for the individual result of 
20, but this variation is mdependont of the variables 
ustxl m equation Above the threshold, glucose 
excretion is expressed by the equation K, — 
VF(C'm — Vb)I(Vb - T) The results in this region 
are obseurod by the concomitant high chloride 
excretion They indicate that glucose and chloride 
excretion are dealt with by the same kidney 
mechanism In both cases the ‘diffusion-secretion’ 
theory as established by Conway alone accounts for 
the observed relationships 

Htpatics of Southern Japan. Y Honkawa has made 
an important contnbution to bryology entitled 
“Monographia Hopaticanim Australi-Japonicarum” 
{J Set Htrovhtma Vntv , B, Div. 2 (Botany). Tokyo : 
Maruzon Oo , Ltd 2 10 yen) Southern Japan is 
one of the least-explored regions of the world for 
the hepatioologist; high mountains (up to 3,902 m ), 
primeval forest and numerous streams are favourable 
for a nch and abundant hepatio flora, Reports by 
Stephani (1809-1924) and Okamura (1915-10) reconl 
57 species , this number is reduced to 43, and the 
author collates later scattered records, mcludmg his 
own discovonos, based on the study of 6,000 gather- 
mgs mode by himself m twelve visits covermg 
seventy-one days (1930-34). Three hundred and one 
species, eighty-four genera, twenty-one families and 
four orders are credited to the region, of which one 
genus and one hundred and seven species are new 
to soience. The text is m English with diagnoses 
m Latin , there is a list of Japanese names, the 
extensive field work and the care given to descriptive 
matter, illustrations, synonomy,, etc., command 
attention The conclusion is drawn from phytogeo- 
graphical data that a land connexion lostod longer 
on the Japan proper side than on the South China 
side ; the first separation came from the Formosan 
Channel and later erosion led to the successive 
separation of the islands of the Liukiu archipelago. 
Endemism is strongly marked. In the hepatio flora 
there is an almost total absence of Fhilippme 
elements. The presence of many boreal elements 
proves a former glacial epoch. 

Early Dafifodil Blooms. An article by Dr J. Grainger 
[Oard^rB’ Chron., March 9, 1986) outhnes the prm- 
ciples underlying the production of precocious blooms 
from daffodil bulbs. The period between mid- 


November and Christmas is usually cha. acterised by 
a paucity of decorative flowers, and the process 
described m the article should help to bridge this 
gap. The young flower of a daffodil is normally 
formed during the period between liftmg m June, 
until the end of August A rest period then sets m, 
and usually lasts about six weeks The period of 
flower bud formation can bo hastened by about three 
weeks if the bulb is kept at a warm temperature 
(76° F), whilst the rest period is shortened by 
storage m an ice-box, at a temporaturo of 40°—46° F. 
Plantmg is porformeil immediately after the low 
temperature treatment, and the application of suit¬ 
able growth temperatures results m the jiroduction 
of blooms 03 early as November 26 The hastomng 
of flower bud formation is the treatment already 
known as ‘preparation’ by bulb growers, but m the 
paper under review, emphasis is laid on the additional 
noeil for low temperatures to shorten tho rest period. 

Antiquarian Study of Fungi. A short paper by 
Messrs G W Hendry and H N Hanson in Fhylo- 
pathology (24, No 11, 1313-1314, November, 1934) 
records a novel method of studying tho fungi of 
bygone times The church building of the Mission 
Nuestm Sonora De La Soledad was ereoted ui the 
Salmas valley of California m 1793-94, and was 
rebuilt m 1832, from adobe or sun-dried bricks. 
Wheat straw had been used to bind the clay of which 
these bricks were made, and it has bmn found 
possible to identify remams of TrUtcum compactum 
humboldtu, Koke m bricks from the rums The 
straw also bore evidence of fungal attack, and 
Pucctnta gratntntB and Ustilago trUtci have been 
identified Tlieso two fungi must have been present 
in California in 1832, and it is pierhaps rather signi¬ 
ficant that the earliest mycological survey of Cali¬ 
fornia (that of Ilarkness and Moore m 1880) records 
P gramtntf, but makes no mention of U. trtitot. 

Weed Killers. It has been said that agriculture is 
a ‘controversy with weeds’, and weed plants are 
oertamly obstacles to the directive ecology of the 
gardener Dr M. A. H. Tmcker has recently reviewed 
different types of weed-killers (J. Boy. Hori. Soo,, 
60. Part 2, pp. 68-79, February 1936). The article 
deals mainly with chemical methods, although bio¬ 
logical means of control are also mentioned. Common 
salt, petrol, ammomum and ferrous sulphates, oarbohe 
acid, creosote, arsenic compounds, chlorates of 
sodium and oaloium, sidphuno aoid, copper sulphate, 
oaloium oyanomide and ammonium thiocyanate are 
all useful for special purposes, though it would seem 
that the ideal weed destroyer has still to be disoovered. 
Chlorates are regarded as the most practical weed 
killers, m spite of the danger of fire Biological 
methods of control include the provision of vigorous 
‘■mother crops’, and the distribution of specific insect 
pests of weeds Insects are sometimes too dis- 
onminating, however, as happened when the ooohineal 
insect was used to Cjpntrol the priokly-pear cactus; 
It attacked only one species, Opuntia monocarUha, 
and further methods to be used to effect com¬ 
plete eradication. 

Coal of the Upper Bceston Seam in West Yorks. Pub. 
No 38, Physical and Chemical Survey qf the National 
Coal Besourees, issued by the Fuel Research Station of 
the Department of Soientifio and Industrial Research 
(London : H.M. Stationery Offloe) constitutes Part 1 
on tho Upper Beeston seam, a highly important 
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Deam in this coalfield, which extcnda through the 
Yorkshire, Nottinghamshire and Derbyshire coal¬ 
fields, forming one complete unit extending con- 
tinuously for nearly seventy miles m a southerly 
direction from Lee^ It is stated that “For eon- 
vonionoo the field hew long been arbitrarily divided 
into throe areas, Nottuighamslure and Derbyshire, 
Mouth Yorkshire, and West Yorkshire The present 
report deals with the northernmost of these, the West 
Yorkshire area” The Upper Beeaton seam has boon 
the most widely worked in tho above area smeo 1917 
A characteristic of this seam consists m a very 
dull durnm, which is a particularly good and clean 
coal, but hard and usually spoken of as ‘hard bands’ 
A large number of samples have been analysed, and 
(ho position of these is indioatod on a map formmg tho 
frontispiece of this volume Upon that map tho area 
of the seam is divideil into fivo parts, in each of which 
the Upper Boeston sonm exlubits a characteristic 
(hickness and structural development, the thick¬ 
nesses vary from 2 ft 6 m to 4 ft 6m, tho latter 
coiitauimg tho dull bands of diirain at their iiiaxunum 
developmMit The volume contams a large number 
of detailod analyses, m which the diirain, vitrain, 
clarain and fusam have been analysed separatt'ly, 
whilst m many cases tho calorific power was aNo 
dotermmed separately The coal is typically banded 
throughout, and is shown tn contam a number of 
bands and partings, which m some cases divide the 
seam into an Upper and Ixiwor part Where this 
IS tho case, the Upper part alone appears to be 
worked 

Study of Earthquakes in California Several artii-h's 
have recently appeared on tho study of earthquakes 
in southern California Mr. H O Wood, to whom 
we are mdobted for the plan of investigation, has 
described its details and the work carrioii on m the 
iSeismological Laboratory at Pasadena (“Yearbook 
of the Carnegie Institution of Washington’’, 1934, 
2347-23S3) Dr B Gutenberg has given a full 
account of this buildmg and its valuable uistruments 
(BiYehntsse der koamuchen Phifstk, 2, 213-237 ; 
1934) Auxiliary stations have also been founded at 
Riverside, La Jolla, Santa Barbara and Mount Wilson, 
and at Haiwee and Tinomaha m the Owens Valley, 
the scene of tho great earthquake of 1872 In 1922, 
Mr. Wood published a map of all the known faults 
m southern Cahfomia Soon afterwards, the Wood- 
Anderson torsion seismometer was devised, and this 
has proved most useful m the study of local earth¬ 
quakes More than 200 epicentral tracts have been 
determmed. In most of them, less than a dozen 
shocks have originated, in others some scores or 
hundreds, and, m a few, thousands of after-shocks 
of strong local earthquakes It is mteresting to 
notice that, with one or two exceptions, theeo epi¬ 
central tracts do not cluster along known faults, and 
that very few of them are connected with the well- 
known San Andreas fault along which the earthquake 
of 1906 originated Indeed, the section of this fault 
between Tejon Pass and Cajon Pass, the seat of the 
earthquake of 1867, was almost completely 
inactive durmg the six years before 1933. 

The Upper Atmosphere. In a papier entitled “Some 
Facte and Theories about the Upper Atmosphere” 
Ly C. K. M. Douglas [Quart. J. Met. Soe., 61, No 
268) venous observations of pressure and tempera¬ 
ture made in recent years in the uppier atmosphere 
with the aid of spieoially equippM aeroplanes m 


different parts of Kurope are discussed, with spiocial 
reference to the light that they throw upon the 
mochanisin of anticyclones and cyclones Durmg 
the year 1932-33, in which many countries to- 
opieratod m a special study of tho meteorological 
conditions of polar regions, tho so-callo<l Polar Year, 
a Dutch expiodition went to Reykjavik, and upper 
air data were extended tomiioranlj to Iceland Th(»so 
furnished a good opportunity for atudyuig tho olianges 
in a given nir mass in tho eoiirso of one oi two dajs 
while the air was travollmg from Itolund to plot ok 
in western Kuropo, wliero further oliserv atmns aloft 
allowed its condition at tho onil of that journey to bo 
ascertained It was found that tho change of tem¬ 
perature of a givon air mass for a givi'ii hisglit 
between 2 km and 6 km was often slow, but that 
rapid rises of ternporature, up to 10° F m 24 hours, 
occasionally took place, apparently as a result of 
tho Binkmg of mitially cold air to a lower level, 
which resulted in dynamical wanning Air which has 
been warmed m that way may often bo identified 
by Its very low relative liumidity Tho author eaine 
to regard subsidence of rather loss than 1 kin a 
day os an average in an anticyclone lliat is dev eloping 
m cold air of polar origin lie showed that the air 
ascHiidmg over a ram area is gi-ncrally warmer than 
tho adjacent air at a height of 4 km Discuasing the 
variations m tho height of the tropopaiise, lie comes 
strongly to the opmion that the air masses just 
above and below the tropopaiise move slowly iiji or 
down together Tho parts playisl by various air 
movements in the life history of anticyclones and 
depressions are discussed 

Synchronous Time Motors and Accurate Time-keeping. 
A valuable property m connexion with altornatmg 
current motors of the ‘synchronous’ typo is that they 
keep exactly in stop with tho frequency of tho supjily 
With tho advent of the national grid system m Great 
Britam, which eventually will give tune-controlled 
frequency throughout the whole area, the syn¬ 
chronous motor enables a very satisfactory mc'thcxl 
of accurate time-koepmg to be obtamixl A paper 
on this subject by W Holmes and E Grundy was 
read on Mwoh 1 to tho Institution of Electneal 
Engmeeni Tho frequency of the supply given by 
many authorities is time-controlled, and the close 
relation it bears to standard tmio is v ory remarkable 
Records of the error of a largo supply uiidortakmg 
connected with the grid show that tho av'erage 
errors from the standard tune during tho day varied 
between two seconds fast and one second slow 
Contmuity of supply has been observ od mdejwnih'ntly 
in Cheshire, Lancashire and Yorkshire at private 
residences having synchronous clocks of tlie hand 
starting tune. The interruptions occiimxl about once 
a year and varied m duration between a few seconds 
and a few hours. Considermg that tho tiny little 
motor rotates at a very high speed and receives no 
attention this is excellent These motors are rapidly 
being applied for other jiurposes wherever accurate 
time-mdicating is required. In the time switches used 
in eleotno supply they are rapidly suiierseding the 
sprmg driven clock movement generally used It 
obviates the necessity for periodical wmdmg and so 
18 economical to supply authorities For laboratory 
purposes an electric stop watch has been jiroiluced 
embodymg a synchronous motor When used on 
tuno-oontrolled freiiuencios, it will measure short 
intervals of time with an accuracy up to the twentieth 
of a second. 
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Biology and the Nation m Germany 


T he adininistratn e appreoiatioii of tlio biological 
outlook m national (Jovolopment is nowlioro so 
ov'idcnt to day os in Gomnany and Soviot Kussia A 
brief account of the current o'diibition m Horliri on 
“Dub Wundor des LubonH”, winch crystallises the 
use and abuso of biology by tho third Boich, may 
therefore have some general mtorost Tho policy on 
which It 18 based was outlined by Di Knck, Koichs- 
miniater of tho Intc'rior, m his maiigural speech on 
March 23 Unlike tlie 'hberalistisch inarxislii hen’ 
legime, be said. National Socialism views the indi- 
\ idual ns an inseparable part of the family, and the 
family as the basis of the nation The indiviilual 
therefore has mneased duties to the State, but 
ii'ceives in return more rights, more protection, and 
the iiTumshale promise of a happier and healthier 
life, secures! through education, eugenic legislation 
and soeial aasistanco by tho ,State It w sigmfiiant 
that he did not take iv narrow national view ot these 
activities Indeed, he hopeil that the Exhibition 
would be regarded as a renewed token of inter¬ 
national triendship, and expressed tho belief that the 
(lennan people are auxioiis to woik m a spirit of 
amiable co operation not only for themsolvos but 
also for tho growth of a hoaltliy Europe 

Conceived m this spirit, tho Exhibition is presented 
with a freshness and technical oxcellonre which one 
experts from the organisation behind if--the 
Deutsches Hygiene Miiseimi at Dnwdeii It is also 
noteworthv that it makes no dennand on the State 
budget, advertisi'rs piovidmg the cost and visitors 
an until ipatod profit Two hulls eonoemod with 
■Bokleidimg-Schmiuk’ and ‘Emahrung’ are entirely 
devoted to products which not only harmonise with 
the motif of tho Exhibition, but also supplement the 
technical lialls in a most attraetivo manner The 
first and most interesting of these seicntilic halls 
deals w'lth ‘Die Lehro v om Lebens’, and is apjiroocbcsl 
through an inipnissivi' ‘Ehrcnliallo’ dominated by a 
momimc'ntal relief (Krnpor) symbolising the release 
of the German jioople under tlie new arlministration 
Among the exhibits, the place of honour is given to 
•The Transparent Man’, a model under automatic 
electrical control whieli illiiminatos and explains 
each system of tho body in turn It is a masterpiece 
of museum tochnirjue, enshnricxl in a darkened 
chamber in which those words of Aiigustimis are 
prominently inscribed 

"Es bowiindem die Mc'nsclion das rausohende Moer, 
Dio fliessenden Gewossor iind don Anblick des 
Himmels, 

Und vergessen iiber allem Hcwunclom der Dmge 
Das Wundor, das sio si'lber suid ” 

In the mam body of this hall, working mcxlels and 
stnkmg diagrams demonstrate the elements of 
anatomy and physiologj' in relation to personal and 
public health A lattice tower, for example, shows 
that the daily energy involved m the mechanism of 
the heart could take two jwrsons to the top of tho 
‘Funktunn’ {138 metres high) adjoming the Ex¬ 
hibition Nearby a large wire cage illustrates 
tho average volume of air (32 cubic metres) re¬ 
quired by a man m one day, while neighbouring 
exhibits mdicate respiratory needs during various 
activities and postures, and the relation between 
the respiratory and ciroulatory systems A square 


rehef conspicuous on the ceiling represents the 
surface area of tho normal number of red blood 
corpuscles in man Among the working models, 
of particular inteio-st are those concerned with 
the fireulation of the blood, the importance of 
water, tho procoases of digestion and tho tunc taken 
to digest v-anoiis foods, the mechanism and causes 
of dreams, the cerebral area iiivolv'od m different 
actions, the location of bodily pains and the possible 
diseases they indicate, the functions of the ductless 
glands and their coirclation with abnormalities, and 
tho disiTimination of ‘basic smells’, which visitors 
may oxpeiionie for tbeiiisuKes A small cinema 
shows biologiial films rangmg from cellulai activities 
to the mtelligt'nce of monkeys, while a section for 
‘Biologischo-Leistungsprufungoii’ oiicouragi's visitors 
to test tlwii own lung capiusity, vocal range, cardiac 
nonnality and colour vision 

From this hall one pusses over an attractive 
‘Tenrasse Restauration’, with a symbolic fountain, to 
that which ileals with ‘Der Tragev des lA'bens’ An 
ento-chamber, decoratoil with impressive telicfs and 
iliagrams of v ital statistics in Europe, emphasises 
the importance atta,ched to a large population, ot 
working-class families ui tho now Germany In thi 
centre, a ‘Glockentiinn’ rings out the information 
that nine children are Ixim m Gcimaiiy every hvi 
minutes, while at the base of tho structure a huge 
hour glass records llio death of seven persons during 
the same period Two r(uotutioiis from the Chan 
cellor’s “Mom Kampf’’ illustrate tho spirit in which 
this hall is conceived One is tho familiar ‘ Honoui 
the work and honour tho worker’’, while tho other 
Honnomsos more volummoiibly as follows i “Audi 
die Kho kann nicht Soibstweit sein, sondem muss 
dern omen giossoron Ziele, dor Vertnehrimg und 
Erhaltuiig dor Art und Rasse, thenon” To the right 
of this chamber is a nursery where the children ol 
visitors can test and play 

Pussmg into the mam hall, one is confrontixl witli 
on imposing illununateil exhibit, dominated by the 
national emblem, showing that National Socialism 
endeavours to protect every aspei-t of family hfi‘ 
from childhood to old age Fnxily translated, the 
words written over the eagle state that “Tlie here 
ditary healthy family is tho basis of life Tho mam 
tonanco of their ability to work, and their protection 
and education m self-help, is therefore one of the grost 
tasks of tho NSDAP” And the most confirmed 
opponent of dictatorship must admit that the now 
party has attacked that twk with commendable 
energy. One sees in this hall tho nwults of a deter 
mined effort for tho betterment of the family, throng) i 
such avenues as education and care of mothers and 
children, tho trammg of tho average girl for her shan 
m tho development of tho State, and poor-rebel 
measures extending from the provision of food 
clothes and coal to travelling schools and clmir" 
which tour the districts Tho central organisation 
for these aotivitios, which cover the entire oountri 
18 tho NS-VolkmoohlJahti, the funds of which an 
largely obtamed from voluntary subscriptions, stroi i 
ooUections from the sale of badges mode by the rural 
workers, and so on In the winter a'spieoial effort i- 
made, its success bemg partly mdicat^ by the fft<' 
that nearly 360 milhon marks were contributed t<' 
‘Wmterhilfswork’ m the winter of 1933-84. Th> 
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monthly ‘Kuitopff?ericht’ Sunday alone, when a 
majority of the population contributes to ‘winter- 
help’ the savmgs resultmg from rostriotmg the mid¬ 
day meal to one dish, provided more than 25 million 

The next hall, 'Die Krhaltiing des D'beiia’, illus¬ 
trates the protection of public health in all its aspects, 
and the visitor can see in it many of tho latest devices 
of preventiv'e and curative modicme, rangmg fnnn 
occupational therapy and radium treatment to the 
latest Junkers ‘SaiutAtsffugzouges’ Tho sanitary anil 
educational activities of the Nazi jiarty are also 
amply illustrated A feature of tho hall is a model 
marnago consultation centre, to which attention is 
attracted by illummatod curves, correlated with 
(iioturos of social conditions, of the birth- and death- 
rates smeo 1820 They show that the birth rate rose 
from 1820 until 1875, and fell m response to increasing 
industrialisation between 1876 and 1933, when it 
again assumed an upward trend The inclmat ion of tho 
death-rate follows, as usual, that of the birth rate 
Tho elevation of the birth-rate in tho now regime has 
been secured not only by propaganda but also by 
State aid, 20 marks a month bouig gi\en for isich 
child m families of more than throe chddren, pro\ idisl 
they are ‘racially healthy’ It should bo addeil that 
these consultation centres will mcroase in uiiport- 
anco, for further measures for tho betterment of 
national health are to bo mtroiluced very shortly, 
moluding l^islation for health certificates before 
marriage. 

Special attention is also paid to racial ‘purity’, 
Dobmoau being given an important niche in the 
portrait gallery of great men who have mfluenced 
the Nazi philosophy In one |K>pular section the 
Nordic farmer and fighter is glontlod m pictures 
rommisoont of juvenile editions of the “Nibelungen- 
sage”, surmounted by the statement that “There is 


nothing more pieneiis on this earth than tho soods 
of noble blood” On the opposite wall a quotation 
from “Mom Kampf” stands out m ocpially bold relief . 
“Indom ich fur die Deutsches Zukunst kkinjife, muss 
ich kAmiifon fur die Dciitacho Sihollc, und muss ich 
kampfon fur don Doutscheii liaiiem” In an adjoining 
section a propagaiidic pedigi<*e of the Fiilircr’ em¬ 
phasises his assooiatinii with tho peasant class The 
movitablo Jew-baitmg takes the form of a series of 
‘selected’ pictiiies of Semitic typos Issuing tho snreas- 
tic legend “Der Judo Hariy Chaun gonannt Heinrich 
Heine sagt im Hiich dor Lioilor ‘Alio Monsolion gloii li 
goboron, sinil oin adhgos (Jose hlecht’” Alongside 
aie several anti Semitic cartoons, siipjiortod hv Horr 
Hitler’s opmion that tho Jew can never bo a (lenrian 
anil that ho will always work for tho ‘(irossoro Idisi’ 
of his own race The organcsors of the Exhibition 
would hav'o done bettor if Uioy liad reframed from 
degrading an otherwise oxi client scientific exhibition 
with such propaganda 

The Exhibition eontludos with a .Mikrovivaniini’ 
and a section cntitloil Wohnunp ami Sioclhmg" In 
tho former, Iivmg imc ro oiganusms and parasites are 
projected on a scroen anil explaintsi by attondant 
demonstrators In tho latter, a senes of models 
illustrates tho unproveinont of housing conditions for 
tho working classon, the < entral attrai tiori Ijcmg a 
full-si/o example ot the suburban houses prov ided 
for working men As one leaves tho Exhibition, ono 
feels that modern (Jennany has not only caught 
something of tho spirit of the lines which ailoni the 
cover of this journal, but has also sucoeoiled to an 
iwlmirablo degree m translatmg it into practice. 

I am indebted to tho Hon Mrs Ursula Grant Dull 
and Dr Bruno Gobhnrd, scientific director of the 
Exhibition, for many courtesies m coniioxion with 
my biological inquiries iii Germany 

Cmuic Dover 


Constitution and Properties of Some Non-Ferrous Metals and Alloys 


T he spring meetmg of the Institute of Metals 
was held on March ft-7, m the hall of the 
Institution of Meohanical Engineers. 

To all mterested m the lead-tm-emtimony alloys, 
and particularly those used for type metals, tho 
paper by Frances D Weaver will be of especial value 
In addition to the workmg out of at any rate the 
niam features of this diagram, a considerable amount 
of data 18 available ooncemmg the hardness properties 
of those alloys most commonly employed 

Prof. D. Hanson, m collaboration with Mr K J 
bandford, has contmued his work on the mfluonco of 
imall amounts of other elements on the pi-operties 
of tin The metals mvoetigated m the present work 
are aluminium, manganese and bismuth, the results 
with the first metal being perhaps particularly im¬ 
portant m that th^re is a very definite tune effect 
The greatly unproved properties obtained imme¬ 
diately after preparation are not permanent, do- 
tonoration of the alloy commences at the skin and 
spreads slowly mwar^ and spontaneous cracking 
1^00 place. Bismuth also increases the tensile 
strength of tm very considerably and refines the 
Kroin size. 

Mr. W. E. Prytherok has examined the mechanical 
properties of some wrought magnesium alloys, and 
Mthough no allo3rs of this metal have yet b^ pro¬ 
duced which respond to heat treatment in the 
which is onaractenstio of certain well-known 


aluminium alloys, some of the mutcnals sludied 
have distiriotlv interesting and promising properties 
The work which they have earned out over a miinher 
of years on tho investigation of unsoimdness in 
alummium alloy castings is contmiieil by Prof 
Hanson and Mr 1 (1 Slater, who hav e oxammod the 
effect of tho pressure of the atmosphere under which 
a metal solidifies They have shown liiat pressures 
from fifty to a hundred pounds per square inch are 
sufficient to remove all visible traces of pm-holes 
from sand-cost ingots, and that tho densities of such 
castmgs, particularly those prepared under tho highci 
pressures, are appreciably greater tlian con be 
obtained from uigots poureil from melts treated by 
the various de-gasamg processes Tho tensile jiro- 
portios of cortam alloys are considerably imjirovod 
by solidification under pressure, but tho fact us 
noted mat m some instances, roheatmg the casting, 
by causing tho liberation of the gases contained in 
solution, may give rise to blisters and cavities 
The jionetration of molten solders into strained 
non-ferrous metals has been examined by a number 
of workers. Mr L. J. tl. van Ewijk contributes an 
account of a similar type of crackmg m hoat-tieatcxl 
niokel-chromium stool The zinc cliloride flux is 
shown to be innocuous, and it is clear from the inter- 
crystalline nature of tho fracture that the penetration 
hero IS of exactly tho some order as that which has 
been found m non-ferrous alloys Ono of the infereetuig 
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features of the work is the considerable difference 
m the susceptibility to this typo of embrittlement to 
be found m the various nickel chromium steels 
themselves There is some indication, however, that 
a high impact value results m a material which is 
relatively immune Tests cametl out on two plain 
carbon steels suggest that tliese are not liable to 
fracture under the conditions of the test Whether, 
however, this is due merely to the composition of 
the material, or to tho fact that the tensile strengths 
of these plam carbon steels were distinctly lower 
than those of tho nickel-chromium ones, whence 
presumably tho carbon steel oontamed loss internal 
stress, 18 not clear 

Tho effect of five years exposure to urbem atmo¬ 
spheric conditions on tho strength and electrical 
resistance of some non ferrous wires is reported on 
by ,Mr .1 C Hudson The work shows that electrical 
resistance mcasurernents may be used to give a fair 
idea of the extent to which corrosion proceeds 
Among the materials int’estigated copper stands out 
pre eminently, whilst the most corroded material of 
all was galvanised inm wire, which rapidly failoil 
once the zinc coating had been corrodotl away 

Dr H J (lough and Mr D (1 Sopwith gi\e an 
account of further experiments on atmospheric action 
ui connexion with fatigue The results of the tests 
on copper and brass suggest strongly that the aci<l 
and alkaline impurities present in the atmosphere 
can liave little, if any, mduence on atmospheric 
corrosion fatigue, and tliat oxygen in the presence of 
moisture is probably primarily responsible The 
results of the tests on oxygon-contauimg and de¬ 
oxidised coppers show that the comparative bo- 
liacioui of these iimtonals, when tested m air and in 
a partial vacuum, is unaffected by tho difforont 
compositions of tho dissolved gases present. Cor¬ 
rosion fatigue, in this instance of duraiuinm, is also 
the subject of the paper by Messrs I .7 Gerard and H 
Sutton, who show that coatmgs of organic rosins and 
enamels afford a very ingh degree of protection, 
especially wiien the motal htid previously been sub¬ 
jected to the anodic treatment The best results 
were obtamed with a coating of synthetic resm 
varnish stoved for two hours at 160° C, motal so 
treated giving a fatigue limit of plus or minus 12-2 
tons per square moh for ton million reversals 

Other papers were concerned with the reduction 
by hydrogen of stannic oxide in high comluctivity 
copper, by Dr Alkuis and Mr A P C Hollowes, the 
speotrograjihio analysis of alummium and a con¬ 
sideration of certain phases in the silvpr-oadmmm 
alloys F. C. T. 


Science News a Century Ago 

Shipping Statistics for 1834 

On April 20, 1835, Lieut -Col. Sykes communicated 
to the Statistical Society an appendix to his paper on 
“The Inorease of Wealth and Expenditure m the 
V'arious Classes of Society”. In this he gave par- 
tioulars of shipping and trade from January 6, 1834 
until January 6, 1836 The increase in this period 
m the number of British vessels employed m foreign 
commerce, he said, was 689 sliips of 108,662 tons 
burthen, value £1,411,366. The net receipts m the 
Customs duties had risen from £17,677,646 to 
£10,931,687. In the year there olear^ inwards 
11,678 British vessels employed in the foreign inde 
of a burthen of 2,108,492 tons, which at £12 a ton 


represented a capital embarked of £26,301,904 The 
increase in tho declared value of exports of tho 
British and Irish manufacturers was £2,062,642, the 
total amount for the year bemg £36,641,926. The 
surplus disposable balance of the public revenue for 
the year endmg January 6, 1836 was £1,608,156 
after payment of all charges 

Meteorological Observations by Sir John Herschel 
The Alheruewn of April 26, 1836, contained a long 
abstract from a letter from Sir John Herschel at the 
Cape, to J Hudson, late assistant secretary to tho 
Royal Society The letter dealt mainly with meteoro- 
logy, and in it Herschel said that tho South African 
Literary and Philosophical Institution had appomted 
a Meteorological Committee and had passed a 
resolution that “On four fixed days in each year, 
21st of March, 21at of Juno, 2l8t of September and 
2l8t of December we undertake to make 

horary observ-ations of tho barometer, wet and drj- 
thermometer, clouds, wind, meteors, etc etc at the 
comincnceinent of each hour (per clock) mean timo 
at tho place for thirty six hours, beginning at six 
o’clock m tile morning of the 2lHt and cmding at six 
o’clock m tho ev'cnmg of the 22nd Thus a complete 
twenty four hours is sure to be embraced m corre- 
spondmg, or at least, interpolable observations for 
all loiigitxules" SpcHvkmg of hvs measures with his 
aotinometer, Herschel said, “The following may give 
you some notion of tho purity of our sky and the 
force of our siinshme . 

Effect observed hero tho day before yesterday 48"76 
Usual effect of ordinary good sunshine m England 
26°30 

I find this instrument extremely sure and uniform in 
its indications, and liavmg now had nearly eleven 
years’ experience of it, I con safely say that it is 
perfectly adapted to the purpose. For this reason I 
shall draw up and forward to tho Royal Society, 
very shortly an account of its construction and use” 

Death of Capt. Henry Kater 

On April 26, 1836, Capt Henry Kater died in 
London Bom at Bristol on April 16, 1777, he came 
of a family of Gorman extraction. At first he studied 
law, but at his father’s death m 1794 he jomed the 
Army as an ensign and sailed for India. There he 
came under Lambton’s notice, and was employed on 
geodetical work After a few years work in various 
Mrts of India, ill-heedth drove him home, and after 
further service m England in 1814 he was placed on 
half-pay and henceforth devoted himself to science 
Katw was best known for his geodetical work. His 
memoirs m the Philosophical Transactions from 1813 
until 1828 refer mainly to the accurate constmction 
and use of the pendulum, the baltmce and astro¬ 
nomical instruments He applied Huygens’s prmoiple 
of the reciprocity of tho centres of osoillation and 
suspension of pendulums; in 1818 asoertamed 
accurately the length of the seconds pendulum in 
London, and dunng 1821-23 was associated with 
Arago, Mathiea and Colby m tbe determination of 
the diiTerenoe of longitude between Pons and Green¬ 
wich. He compared the standard weights and 
measures of France, England and Russia, and also 
constructed various standards for Russia. Elected 
fellow of the Royal Society m 1816, he was awarded 
the Copley Medal in 1817 for his experiments on 
pendulums, an(l from November 1827 until November 
1830 was treasurer to the Royal Society. 
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Societies and Academies 

Dublin 

Royal Dublin Soaety, March 26 W. Huohks • In- 
veatigations on the control of aeedling disease of 
sugar beet A trial was made of the eftectiveness 
against the blackleg disease of sugar beet, of the 
bulk seed treatment carried out by the Contmental 
producers, m comparison with treatment with 
various disinfectants m small lots before sowmg and 
with no treatment A germuiation test mdioated that 
m the bulk seed treatment some mjiiry was caused 
by too long contact between seed and disuifettant 
In a randomised tiold experiment, the followmg 
materials used before sowmg gave a significant 
increase m establishment of soedlmga over the 
control- ■Gormisan and Coresan {U T 1876 A ), 
27 6 per cent, Granosan, 26-6 per cent, and Ceresan 
(old), 21 7 per cent The remammg five treatments, 
which included the seed producers’ treatment in 
bulk, wore not significantly better than the control 
Seed treatment is rooominonded as a nei'cssary 
msnrnnce K 'I' S Walton Artificial railioactn it v 

Paris 

Academy of Sciences, March 4 (C R , 200, 703-868) 
Emmanukl Leclainchk Notice on [the late] 
Theobald Smith Mask Kbkin Di'nvativos of 
Mercer’s nuclei A Tikmlakoff The growth of 
functions satiafj ing Imoar partial differential equa¬ 
tions of the second ordci Alexandre Smoiiokshew- 
SKV Orthogonal polynomials Antoine Maonan 
A rapid kmematograph for films 9 inm wide, givmg 
1,600 2,000 linages por second A simplification of 
an apparatus previously described A film taken 
with 2,000 linages per second can be piojectod show¬ 
ing 16 views per seoontl This slow-motion film has 
b^n apphed to show the motion of a rebounding 
ball, the wing motion of a bird and the movement 
of the lips of a person speaking Pierre Lpjay 
The interpretation of observations of the mtonsity 
of gravity made m the Phihppmos, m Malaya and m 
the Dutch Indies The anomalies found on land con¬ 
firm the results of Voning-Meinesz made at sea The 
results sppioar to be connected with the great in¬ 
stability of the surface layers There is groat tectonic 
activity, there are ilozons of active volcanoes and 
earthquakes almost daily. Jacques MAtadier • The 
Brownian movement m the Hilbert space. Hyper- 
quantifioation and superquantifioation. Pierre 
Vkrnottb f The formulation of experimental laws 
The unoeitamty which results for the interpretation 
of physical phenomena Application to the law of 
reactivity A discussion of the representation of 
experimental facts by mathematical expressions It 
w concluded that although an expression can be 
found which will represent a set of experiments with 
precision, a physiol interpretation of a phenomenon 
cannot be bas^ on the analytical expression which 
represents the experiments AndbA Eoal . The 
measurement of the velocity of matino, submarine 
or aerial vessels by compensated thermocouples 
Jaoqubs Errbba and Pol Mollbt ; Intramolecular 
isomensma and mfra-red absorption spectra The 
absorption spectra of the three hydroxyWizoio acids 
and of o-chlorpfienol confirm Sidgwiok’s theory of 
oyolo formation. A. Ionesco : Structure of the 
^isorption bands of acetylene m the ultra-violet 
OaoBoxs CosTSANu, RenA Fbsymann and Aubsl 
Naherniao : Study of the absorption spectra in 


the near mfra-red of liquid, gaseous and dissolved 
ammonia The observations suggest the existence ot 
polymers for liquid aiiunonia or ammonia m con¬ 
centrated solutions Mme .Tacqueune Zadoc-Kahn 
Ktsknmann The electric double refraction of pora- 
uzoxyanuol m the isotropic state Rbn6 de Malle- 
MANN and Pierre Gabiano The magnetic rotatory 
power of aininomtual nitrogen Frederic Joliot 
and Lew Kowarski The production of a radiation 
with energy comparable with that of the soft cosmic 
rays Study of the radiation produced by irrachatmg 
a silver plate with neutrons omittc'd by polonium -|- 
borylliiim Pierre Preisvverk Exiiorimonts on 
the radio-activitj produced by neutrons Victor 
Henri and Wladimib Lasaheff The ultra \ lolei 
absorption spectrum of methylammc Paul Job 
The coloration of nickel salts in h>drobioinic acid 
solution. Application of the law of mass a< tion in 
concentrated solution Andk^ BouLii: Thoappliin- 
tion of differential thermal analysis to the study of 
the anliydrous sodium metapliosphates Andu^; 
Chretien and Pierre Genet Disodium ortho 
arsenate and its hydrates Fernand Gallais 
lodomercuric aeid From a studj of the changes in 
the magnet/O-optical piojierties of solutions of mer¬ 
curic chloride produced bj the gradual addition of 
hydnodio n<-id, it is inferred that lodomen uric acid 
has the composition H.Hgl, Al Favoksky and 
Mlle Tatiana Favor.skaja The gradual moloc-ular 
acetylono-allono dieiiie transposition of the luilo- 
hydrms. Joseph Wiemann The sjnthesis of a 
methyl and diinetlivlhoxito J Pranc nt FKJiRikRE 
The history of the soils of the lower terraces of the 
Rhino in Haute Alsai e Georues Hen ouard The 
upper Stephanian and the Permian of tho Villi^ basin 
in Alsace Georoes Dubois and Mme Camille 
Dubois Tho results of pollen analyses of Flandnan 
coastal peat botwocn I’cnmaro’h and (^oncamoau 
Georobs Schneider The variations of the yield 
of tho thermal springs of Aix-los-Bains G 
Demetrescu The study of seismograms R 
Guizonnier The phase of tho diurnal component 
of the gradient of torrostnal oloctnc potential Hbnri 
Colin and EuoiNR Bouoy Sugar, lUsh, nitrogen 
and pho.sjiliorus in fodder and sugar beets and in 
their hybrids Tlio forage lieet lias more ash, less 
sugar, more nitrogen and more phosphorus than the 
sugar beet Jean Chaze and Andr6 Sarazin . Con¬ 
tribution to the study of the mole, a disease of culti¬ 
vated mushrooms Mme Andk6e Drilhon Calcium 
and costmg the shell in Crustacea Joseph Mkier- 
hans . Tho behaviour of physostome fishes after 
extirpation of the air blmlder Yervantb Man- 
ouAlian Rabies, Boma’s disease and {lenpheral 
neurones Baruch Samt el Levin and Iwo Lomin- 
8KI The action of soft X-rays on micro-organisms. 
Georobs Blanc and L A Martin Experimental 
iridocyclitis pttxlucod by the typhic virus. 

Brussels 

Royal Academy (Bull. Claaae Set , 21, No 1) G 
CebIbo ; Equation and form of the curve for which 
. sm a/a (fc= const ), if 8 is the length of the 
perpendicular from the origin on to one of its tangents 
and a the angle which this perpendicular makes with 
the x-axis E. Hbnbiot The antisymmetric aspect 
of eleotro-mametism torque and momentor. The 
unportanoe of antisymmetnoal quantities in eleotro- 
magnetio theory is emphasised, and two tensors are 
defined—the torque tensor and the momentor E. De 
WmoxiiAN ; Adventitious buds m Congolese v arieties 
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of HcBinanihus P. Huiiniat . Uirationai tranaforaia- 
tiona of apace having two isolated associated funda¬ 
mental pomts (3) Transformations CTj and Ti J. F 
Cox . Representation of the whole surface of the 
earth m an equilateral triangle Formulae and 
examples of conformal and equiialeiit projections in 
an equilateral triangle. J V'am Mkioukm Equations 
of perturbation of perfect piozotropic lluidB This 
paper establishes tlie equations ui the case when the 
held of the Lagrangian variables of tho perturbed 
movement does not coincide with that of the im- 
porturbed movement (} Balasse and Mtxe Oaijit . 
Spectra of lodme with feeble excitation A correction 
J. PASTKEns : Moiqihogenctic movements of tho 
gastnilation m turtles J Terby Attempt to 
explain the mitosis of Sjiirogyra by that of 
Piaeniodiophoru 


Society of Physics and Natural History, February 7 R 
Susz and E Rrineb Tho Raman spectra of mix¬ 
tures of nitric acid and nitrogen pentoxido The 
frequencies 1048-* and 1396 the mtonsity of winch 
increasos with tho concentration of tlio pontoxide, 
appear to be connected with the presence of this 
substance W H Schopfer The solubility of 
growth factors 

February 21 P Rossi KR (1) A colorimetric 
etpiivalont Tho application to a group of all spectral 
typos of stars of a linear function of tho abscissai 
of the extremities of spectrogreuns of type A stars 
leads to an expression sensibly proportional to tho 
colour index (2) The natural clas.sification of stars 
If a mimbor proportional to tho poroentoge of stars 
of a spectral type less advanced than a certaui limit 
IS chosen ns a variable independent of classification, 
it appears that certain inlh'ctions of some curves of 
colorimetnc equivalents disappear, 

Vienna 

Academy of Sciences, January 24 Ebiuh Tscuermak • 
Sbybbneoo . Hybndogenic pseudo-parthenogenesis 
Alexander Tornquist The high motamorphio 
gravel beds of Tossenberg-Panzendorf m the eastern 
Tyrol. Richard Weiss and Jakob Koltes : Deriv¬ 
atives of 1 4-di a naphthylnaphthalene Rudolf 
Waonbr Prefloration polymorphism of hexamoric 
blossoms. A methodological mvestigation. Rudolf 
Ztmara • Mammals of West Africa. 


Forthcoming Events 

[Mtelinffa marked with an aulertek are open to the public ] 

Sunday, April 21' 

British Museum (Natural History), at 3 and 4 30 — 

M A Phillips "Oeni Stones”.* 

Friday, April 26 

Royal Astronomical Society, at 4 80 —Discussion on 
"Oravity Measurements” to bo upened by Dr. E. C. 
Bullard. 


Official PubheaUons Received 

Grrat Britais ard Ireland 

Post Office Publicity By Sir Stephen Tallents (The Port Office 
Ureen Papen, No 8) Pp 24-1-12 plan's (lAindun hM Stationery 
Office ) M net 

Annual Reports on tho Vroaress of Chemistry for 1934 Vol 31 
Pp 442 (London Ulieniical Society ) 10» M 

International Confereuoo on Physics, London 1934 A Joint Con- 
fenince nisanltcd by the International Union of Pure and Applied 
Physics and the Physical Siicli ty Papers and Discussion# In 2 vols 
Vol 1 Nuclear Physics Pp vill + 267 10« Vol 2 The SoUd 
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The Dyestuffs Industry and its Lessons 

T he story of the dyestuffs industry has often 
been told, at least in part fVw accounts 
have been more vivid than that given by Mr (' J 
T Oonsbaw, managing director of (lie Dyestuffs 
Group, ImfH'rial Cheniieal Industries, T.td , in his 
.Jubilee Memorial Ix-eture of the SoeietyofChemioal 
Industry No such glimpse of the industry from 
insule has been vouchsafed ns since Mr .Jamcb 
Morton gave us the stoiy of Caledon .fade Green 
and later of Caledon Brown Mr Cronshaw’s 
lecture, however, was far more than mere reeiniit- 
iilation He succetsled not merely in revealing 
some of the diffieulties and prohleins which the 
industry presents to those engaged m it, but also 
its ever-changing asfieets and its intricate and 
intimate relations with other industries 

It would be tlifficiilt to find an industry more 
essentially dynamic than that of clyi-stuHs Its 
very success in ousting the natural colouring 
matters proved but the prelude to adventure 
The wider range of shades, the greater brilliance 
and enhanced fastness of the synthetic colours led 
to more and more searc hing demands Not merely 
textiles but almost every other material in common 
use has come to the industry with its demands for 
colour, and the newer industries, like the raj on 
industry have often made but halting progress 
until those demands were met Dc'spite its vicis¬ 
situdes, despite the long struggle for mere existence, 
the British industry has an honourable share of 
the outstanding adv^aiices to its crctlit, and those 
in the post-War period arc not unworthy of com¬ 
parison with the discoveries from which the 
industry tcxik its birth 

The career of the late Dr Duisberg in itself 
gives some clue to the astonishing fecundity of 
the industry An impressive feature of the hnlliant 
cbscovenes of this great industnahst is their close 
connexion with the most recent advances of his 
day in organio chemistry Equally significant is 
the illustration his discovery of phonacctm affords 
of the relation between the dyestuffs industry and 
other branches of the orgamc industry When all 
allowance is made for the stimulus provided by 
the discovery of the therapeutic properties of 
acetanilide, Duisberg and Hmsberg reaUy com¬ 
menced their research through the necessity of 
findmg an outlet for the p-nitrophonol which was 
aocumulating at an alarming rate as a result of 
the very success of the manufacture of the benzo- 
purpurins. 
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The diacovery which first led the Bayer Co. 
into the field for which it has since become world 
famous has been repeated agam and again in its 
essential features It is the very intimacy of the 
links between the dyestuffs industry and other 
industries which makes possible the astonishing 
versatility of the chemist in this industry and the 
immense range of products which he can provide 
Unless his intermediate products and by-products 
found outlet in other industnes as vulcanisation 
accelerators for rubber, antioxidants for rubber 
or oils and fats, preservatives for wood and other 
materials, as gum inhibitors, for the control of 
insect peats and animal or plant diseases, in the 
manufacture of fine chemicals, pharmaceutical 
products, and synthetic resins, as softeners, 
solvents and the like for lacquers and varnishes, 
finishing agents of all kinds for the leather and 
textile agents, the resources of the industry would 
be severely limited by the dead weight of waste 
products which it would be compelled to carry 
Under modern conditions, this factor is even 
more important The growing demand of the 
colour-usmg industries for novelties for specific 
purposes could scarcely be met in the range 
required or at an acceptable pnee but for the way 
in which intermediate products and by-producta 
can be used for many different and unrelated 
purposes Nor are the relations static The re¬ 
action of the synthesis of indigo on the manu¬ 
facture of indigo, and its influence on the displace¬ 
ment of the Weldon and Deacon processes for 
chlormc by the electrolytic process, are paralleled 
again and again within the dyestuffs industry as 
in its relations with other industnes For example, 
the introduction of sulphonated fatty alcohols as 
detergents has given an impetus to the use of 
fatty compounds for other purposes mcluding 
dyestuffs, and the dyestuff chemist is no longer 
content to restnet himself to the use of methyl, 
ethyl and even butyl alcohol The dchcate balance 
between by-product and maip product, the 
utilisation of waste materials, the competition of 
raw materials and alternative routes, is proceeding 
almost as freely to-day over the field of aliphatic 
chemistry as m the past it has done in the aromatic 
field. 

The existence of such complex relations makes 
it easy to understand why a man like Dr. Duisberg 
could find mtense satisfaction m the leadership of 
such an mdustry despite the brilliancy of his earlier 
soientifio work He at least could never be said to 
have left the field, and his career seems to under¬ 


line the argument advanced by Mr Cronshaw in 
support of the view that the chief factor m the 
decline of the industry in Great Bntain—a dechne 
which no one noticed at the time—was lack of 
foresight on the part of the onginators of the 
industry themselves 

The facts speak for themselves Perkin was a 
rich man when he retired in 1874 at the age of 
thirty-six Nicholson retired six years earlier 
when forty-one, also wealthy, and though GreviUe 
Williams remained until 1877 he was then only 
forty-eight On the face of it the very suolcss of 
the industry was its undoing There were no long 
years of drudgery and inadequate reward The 
industry prospered from the start, and the dyeing 
trade received the new proilucts well The future 
prospeets were equally bright The textile indus¬ 
tries were peculiarly ready for the exploitation of 
the new dyes The cotton and wool trades were 
both on the threshold of great expansion, while 
Mansfield’s isolation of benzene from coal tar had 
provided the industry with unlimited raw material 
on its doorstep. 

Perkin, in fact, could scarcely have made his 
discovery at a more appropnate or auspicious 
time, and the explanations advanced of his with¬ 
drawal from the industry are unconvincing He 
at least recognised that the dyestuffs industry 
was founded on scientific discovery and developed 
side by side with it None the less he did not see 
that the greatest service he could have rendered 
to research m Great Britain was to retain the 
leadership of the industry he had brought into 
being , instead, the leading technologist of his day 
turned his back on the industry at an age when 
his powers of leadership should have been ripening, 
alike m the consohdation of results achieved and 
in the inspiring of other workers with his own 
enthusiasm 

In the bght of to-day, it seems incredible that at 
a time when organic chemistry was still young and 
vigorous, and when the science as we know it 
to-day was rapidly taking shape on the founda¬ 
tions laid by Kckul^’s theory, a mind such as 
Perkm’s should have turned away from this field. 
The history of the next decade alone sufficiently 
endorses Mr. Cronshaw’s words: “the mdustry 
languished because the pioneer spirit and the 
creative instinct which brought it into being 
abandoned it too early, little knowing that what 
they had accomplished was the merest scratch on 
the surface. There remained whole new worlds to 
oonq;uer”. Other factors there were undoubtedly, 
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but the charge of lack of foresight appears to be 
July too well founded 

Without foresight, neither in pure nor in applied 
science does Nature readily yield her secrete, and 
success in the dyestuffs industry has always 
depended largely on the receptivity of ideas and 
the creative powers which are associated with 
vision. The displacement of the natural colouring 
matters merely intensified the struggle for the 
survival of the fittest among the synthetic dyes 
themselves. In the marketing to-day of products 
designed to meet niore and more the demands of 

Rev 

Relativity and Cosmogony 
ItelativUy, Oramlalion and World-Structure By 
Prof E A Milne (Tho International Senes 
of Monographs on Physics) Pp x-1-366 (-4 
plates (Oxford Clarendon Press, London 
Oxford University Press, 1936) 25« net 
N 19.32, Prof E A Milne pomted out that, if 
the galaxies were initially concentrated in a 
small volume, those with highest speeds would by 
now have reached tho greatest distances, wo 
might in this way account for the well-known 
observational result that their radial velocities 
are approximately proportional to their distances 
This idea has grown in less than three years into 
tho largo treatise now before us Tho ongiiial 
idea is almost lost in tho subsequent accretions , 
but tho spint of it remains The outlook through¬ 
out the book is that the cosmological problem is 
pnmarily a matter of lunomatics Dynamics, 
wherever it appears, is treated as the servant of 
kinematics 

A review of the book must necessarily be a re¬ 
view of the theory that it promulgates It is 
characteristic of modem researches on world- 
structure that tho same physical theory is often 
expressed m many variant forms, both mathe¬ 
matical and conceptual A oonftision of tongues 
has descended on those who would build a tower 
whose top may reach unto heaven! On opemng 
Milne’s book, it is soon apparent that wo shall be 
asked to learn "a new language, but it is not so 
clear that the language is going to be used to 
describe a new world. Most of his cntics have 
occupied themselves with the question, not 
whether Milne’s theory is right, but wheUier it 
differs from current relativity cosmology. On this 
pomt the book is not so helpful as it might have 
been. Making all allowance for the author’s 
natural desire to present his theory in his own 
way nneontaminat^ by conceptions or terminology 


the user m regard to shade, tho fabric or purpose 
for which the colour is required, the conditions of 
fastness, the method of apphcation and other 
factors, tho industry depends more than ever 
upon tho exercise of just those quahtics which are 
inherent in all enduring scientific work Indeed, 
in any scientific industry to-day success depends 
upon the continuous application ahke in the 
laboratory, in the works or in the management of 
tho assiduous search for facts, the eternal vigilance 
and the creative instinct and vision which arc of 
the spirit of science itself 


lews 

which he dishkes, wo think it is hanl on tho reader 
that he should be kept waiting until §463 to learn 
whether the Milne universe differs from the 
ordinary ‘expanding universe’, nr wliether it is the 
same universe described in another way When 
at last wo are shown that there is a definite 
observable difference, we are left mystified as to 
how tho difference has arisen 

A ‘cosmological principle’ is placed in tho fore¬ 
front of the discussion, namely, that a number 
of equivalent observers arrive at the same de¬ 
scription of the universe relatively to themselves— 
not only of its laws, but also of its actual material 
contents Milne explains that this pnnciple is merely 
a specification of the particular system which he 
has chosen to investigate, and is not supposed to 
bo a law of Nature To use the term ‘pnnciplo’ 
in this way seems unfortunate When lattw he 
finds, in the system so specified, particles tho pro- 
pcrtiiw of which are like those of cosmic rays, we 
congratulate him on the happy resemblance of 
his selected model to tho actual universe But 
wo fail to see that he has in any way accounted 
for cosmic rays. Tho particles occur in his model 
because, in specifying his model, he put thorn 
there Tliat he did so undesignedly does not 
affect the question 

For the detcrrauiation of location in space and 
time, the only moans of exploration permitted is 
interchange of hght-signals Milne will not allow 
his observers to transport scales or clocks Ho 
argues that observers elsewhere could not be pro¬ 
vided with “ngid-length scales, oopios of our own, 
because we could not say a pnon what wo meant 
by their bemg copies”. I do not thmk the National 
Physical Laboratory would have any difficulty m 
issuing instructions by which an observer, say, in 
the Andromeda Nebula, could construct a standard 
metre ; and I do not see the force of Milne’s 
objection to determining lengths m all parts of 
the universe in this way To exclude such methods 
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has the drawback that it divorces a great part of 
practical physios from the theory When I visit 
the Cavendish Laboratory, 1 do not find its 
Occupants engaged m flashing hght-signals at each 
other, but 1 find practically everyone I'niploying 
rigid scales or their equivalent Sooner or later, 
the theory must face the task of identifying the 
significance of these rigid-scale measnrenients in 
terms of its symbols , otlu'rwise the gn-aU-r part 
of exjHiriniental physics will be outside its purview 
It IS well known that when the moans of ex¬ 
ploration is confined to light-signals, we reaeh 
Weyl’s theory in its original form with entirely 
indeterminate gauge Our first impn^'ssion waa 
that this might be the origin of Milne’s dcjmrture 
from current theory—that ho had adopted a 
dififerent gauge system, having disallowed the 
ngid-acale measurements which would have re¬ 
futed it But by p 34 Milne swins to have returned 
to orthodoxv , and the physicist’s favourite 
transportable clock, namely, the atom, is being 
freclj used If we may “make an immediate 
recognition’’ that two carlion atoms are identical 
clocks, why mav we not make an immediate 
recognition that the grating spaces of two diamonds 
am identical standards of length ^ 

Milno’s system of part.icles forms a spherical 
expanding universe and agrees in this respi'ct with 
the systems sturlied, by Friedman and Lcnmitre 
But there is a difference in the law of motion, so 
that a particle in Milne's system does not follow 
a geodesic >So far as I can make out, the differenoo 
lias arisen in the following way In the Leinaitre 
model, observi'rs who arc at rest m the spherical 
co-ordinate system would give a precisely similar 
description of the universe and are therefore 
“equivalent observers’’ in Milne’s sense, but, 
owing to the accelerated expansion of the universe, 
they are accelerated away from one another as 
judged by the Doppler eflfect Milne, on the other 
hand, postulates that his equivalent observers 
shall be in uniform relative motion as judged by 
the Doppler effect, hia universe must therefore 
have a constant, instead of an accelerated, rate of 
expansion He has accordingly changed the law 
of gravitation so as to give a uniform expansion. 

There is a passage m the book (§69) which suggests 
that it 18 only the analytical ifficulty which has 
prevented Milne from considering equivalent 
observers with accelerated motion If the uniform¬ 
ity of the expansion is not an essential part of the 
theory, it follows that his alteration of the accepted 
law of gravitation is not an essential part of the 
theory. Perhaps therefore when he has extended 
the theory m a way which ho seems to be 
already contemplating, wo may yet celebrate the 
return of Prof Milne to the folds of orthodoxy. 

A. 8. E. 
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A History of Civilisations 

A StuAy of Htstory By Prof Arnold J Toynbee 
(Issued under the auspices of the Royal Institute 
of International Affairs ) Vol 1 Pp xvi + 476 
21« net Vol 2 Pp vn I 4,52 21.1 net Vol 3 
Pp vH 552 21s net (London Oxford 

University Press, 1934 ) 3 vols , 52^ net 

S INCE it IS commonly agreed that western 
civilisation has now reached a supreme crisis 
in its history, since disillusionment, rife among 
laymen and men of science alike, is jHusomng the 
well-springs of the spirit, and since the most 
pa8.sioiiate desire of men of gocxlwill is to dis¬ 
cover means ot overcoming our present tlifficiilties, 
any book which can help ns to get our bearings 
and to see our problems in true j)ers|x-ctive must 
command much closer attention than in easier 
times Prof Toynbee’s siqKTb and philosopliie 
“Stuily of History’’, of which the present volumes 
are the first section, is .sue h a book 

The plan of the whole work has been coiueived 
on a grand scale Regarding civilisations, like 
other manifestations of life, as entities which must 
be born, which may grow, and which, jiending an 
evolution not yet completed, are doonu'd to die, 
Prof Toynbee has taken the life-histones of civilisa¬ 
tions present and post as the objects of his study 
His book will therefore examine the eircumstances 
of their genesis an<l growths, their bri'akdowns and 
disintegrations It will mvi'stigato certain major 
phenomena in their history umversal churches, 
the centres ot the spiritual travail which accom- 
jiames the downfall and precedes the birth of most 
civilisations, umversal States, the receptacles 
into which civilisation’s earlier and smaller 
political articulations are usually poured before 
the end , ‘heroic ages’, the temporal no-man’s 
lands between related civilisations, through wluch 
the outer barbarians of the time, loosed for a while 
from their established anchorage, wander during 
the throes of social decay and birth It will 
explore the contacts of civilisations in space and 
their contacts and rhythms through time. All 
this analysis will then be focused on the jiresent 
outlook of Western civihsation—doubtless with 
the object of offering our troubled age such 
guidance as history can give those whose capacity 
for learning from the experience of others is not 
blunted by their own preoccupations, and the 
book will finally close with a survey of the in- 
Bpirations of historians. 

The present volumes do not cover the whole of 
this immense ground, but are limited to findmg 
civilisations for oomparative study, establishing 
their 8 Uitabili(;y for this purpose, and examining 
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the conditions of their birth and f^owth The 
developed civiliBations, about which enough la 
known for Prof Toynbee's purpose, number about 
a score They include Western civilisation and its 
living contemporaries—the Orthodox (’hristian, 
Islamic, Hindu and Far Eastern civilisations , and, 
among earlier examples, the Hellcmie (or (Irceo- 
Roman), Sumerie and Egvptiac civilisations in the 
Old World and the Mayan and Andean civilisations 
in the New World In Prof Toynbee’s view, these 
ten civilised societies, together with ten or twelve 
more which the "Study” describes in some detail, 
are neither links in a continuous i-hain nor cells in 
a single growing tissue, but separate entities, each 
with a life of its own 

On this assunijition, some twenty cases of birth 
and successful growth have to be explamisl 
Usually the genesis and development of civilisa¬ 
tions (in the plural) or civilisation (in the singular) 
are attributed to environment or racial sujieriority 
Prof Toynbee, in a closely reasoned and inijiressive 
argument, rejects both alternatives His own 
explanation is hard doctrine In his view, neither 
the birth nor the subsequent growth of a civihsa- 
tion can be accounted for on the flattering assuinj)- 
tion of racial superiority or by the quasi-automatic 
operation of environment On the contrary, both 
genesis and development are the outcome of a 
stem and difficult relationship between men and 
their surroundings , and examples of abortive and 
arresteil civilisations clearly show that this 
relationship, which ho calls “Ghallenge-aiid- 
Response”, by no moans necessarily or inevitably 
produces birth or growth 

The conception of ohallenge-aud-response is 
simple in essence and complex m its working out 
Changing circumstances, Prof ToynGee argues, 
confront societies, like individuals, with problems 
for solution , these problems constitute challenges , 
and out of the effort and suSermg which response 
to them entails, civihsations are bom and grow 
In the case of the earhest civilisations which 
emerged from the primitive societies that were their 
forerunners, the challenges were mainly external 
and material, m the case of later civilisations 
affiliated to predecessors already civilised, the 
challenges have been mainly internal and spiritual 
If either chaJjenge or response is too easy, only a 
poor civihsation or none at all will result. If, at 
the other extreme, a challenge is overwhelmingly 
severe, though a tremendous effort at response 
may sometimes bring a civilisation to bud, it will 
neither flower nor bear fruit. But provided that 
the limits of capacity are not overstepped, the 
more severe a challenge and the greater the effort 
required to respond to it adequately, the richer 
will be the spiritual quality of the resultant 
oivilisation. 


Growth IS a coiitinuHtion of the same process It 
18 to be measured not in terms of material expan¬ 
sion ortcchnitaladvaiue, but iii teinis of spiritual 
development and the transfer of the field of action 
from outward and irmtenal problems to invard 
and spiritual eonerrns A growing civilisation is 
m unstable and not stable equilibrium, the in- 
stubility residtiiig from the eery fact that a 
Hucicssfiil solution to anv jirobhm bv xirtue of 
its sheer success in time causes fresh jiroblems to 
emerge , until at lust, if solutions me no longei 
achieved, breakdown begins 

The process of c hnllenge-Hnd-icspons(>, as an¬ 
alysed by Prof Toynbee, works through the indi¬ 
vidual members of a c hanging c reative minoritc , 
who must first spiritually withdraw lor a tiini 
from active social life whiit> the mystery of creation 
takes place in then own soul, and who, if they are 
to be socially effective, innst then leturii to the 
far more formidable task of converting the majonU 
of their fellows to understanding and effort That 
so complex and difficult a jirocc-ss should some¬ 
times sueoeecl and sometinies tail is not surprising 
But it IS an advantage of Prof Toynbee’s analysis 
that it eliminates liociis-poeus and conceit from 
attempts to explain the birth and growth of 
civilisations and places responsibility for thc'ir 
development on the shoulders of the individuals 
from whom alone mitiative can finally come 
So much for the inadccpiatc summary which is 
all that can be given in a review limitccl in length 
to about a word for eaeli of Prof Toynbee’s 
fifteen hundred pages A subject so large, treated 
on a canvas so vast, obviously expose s an immense 
area for criticism and attack The objection that, 
III taking all the civilisations he can find ns his 
subjects of study, Prof Toynlx'c has included too 
much, may be summarily dismissed sinoe it is the 
very range of his matenal and his endeavour to 
find common features in its diversity of detail 
that constitute the eentral intellectual interest of 
his inquiry Neither does it matter much, it at all, 
that he is not himself a first-hand authority over 
most of the field but has drawn fieely on the 
labours of others An architect need not pc rsonally 
make or lay all the bricks in his house , and 
Prof Toynbee is an architect of ideas Nor, finally, 
18 it very important that here and there he turns 
to conjecture to fill in gajis m our knowledge of 
perish^ civihsations, for what reconls have sur¬ 
vived to our time is far more a matter of chance 
than what stages they must have traversed in the 
process of birth and growth Specialists may 
indeed question now and again Prof Toynbee’s 
handhng and interpretation of detail , but since 
he always gives both his evidence and his reasoning, 
his readers can agree, qualify or dissent for them¬ 
selves Certainly men of science who use the 
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empirical method iii other fields will not object to 
Prof Toynbee for using it in the study of human 
history 

Smce the “Study” is not yet complete, a final 
appraisal is not now possible Some of its central 
propositions are, however, sufficiently apjiarent 
Prof Toynbee regards cmlisations as plural and 
not singular—an opinion which, though funda¬ 
mental to the entire work, will certainly excite 
much criticism Given the facts, which ho sets 
forth very fairly, many readers indeed will agree 
with lum, and will ri'ject the technnpic of those 
schools of historians who attempt to cram into 
the crannies of a single a prtort mould the infinite 
compLcatioris of civilised history On the other 
hand. Prof Toynbee’s argument equally implies 
that the life-histones of civilisations contain re¬ 
curring and significant regularities, an inference 
which ^ill also be challenged by the different 
school which regards history as altogether jiattem- 
less Itecurrence and significance, however, are 
largely questions of the scale, framework, and 
concejits of stmly , and if it be granted tliat 
uvihsations are plural, if civiliseil societies ns a 


species can be distingmshed from primitive 
societies by their common features of riao, longevity 
and rareness, and if some of the civilisations which 
have been bom have also died, then negatively 
there can be no o priori reason why significant 
regularities should not recur, while positively 
Prof Toynbee’s a poatenon conclusions as regards 
birth and growth, the only portions of his subject 
so far studied in detail, certainly ring too true to 
common experience to l>o dismissed out of band 
A book 18 more than tlie facts and arguments it 
contains, and no sympathetic reader can rise 
from Prof Toynbee’s “Study” without paying 
tribute to the vitality, imagination, and generosity 
of spirit which suffuse its pages Treading a path 
which few forerunners have sought or found, he 
takes hiB reailcrs up to a high place and shows 
them all the kingdoms of the earth stretched out 
in a great vista across space and time “The 
siijireme task of the age,” wrote The Ttmea on its 
hundrcd-and-fiftieth birthday, "is a large enough 
inspiration ” To the accomplishment of that task 
the “.Study” should lonlnhiitc 

Jules Menken 


Short Notices 


Air Ministry : Mi'ti'orological Office Untuih Jtninfall, 
1933 Seventy-third Annual Volume of the British 
Rainfall Organization Report on the Distribution of 
Ram in Space and Time over the Brtitsh Isles 
during the Year 1033, as recorded by over 3000 
Observers in Great Britain and Ireland, (M O 376 ) 
Pp xvii f- 293 -f 4 jilates. (London • H M Sto- 
tionery Office, 1934 ) Ifw not 
The general rainfall of 1933 was below the normal 
for tlie first tune in elm on years, the percentage of 
the average of the 33 v’oars 1881-1915 bomg only 80 
for the British Isles as a whole, 82 for England, 80 
for Scotland, 70 for Wales and 77 for Ireland Only 
an area in north-eastern England and a very small 
area in Hampshire had more ram than the normal 
in consequence of one or two heavy storms Durmg 
tho first (quarter of the year, rainfall was more or less 
up to normal, there being a considerable excess in 
Februarj’, but October, and iSeptomber in England, 
were tho only other wot months Junawas remarkable 
for tho exceptional numlior of violent thunderstorms, 
though the month was scarcely more unprossive in 
this respect than June 1914 Tliero were also heavy 
storms here and there m the later summer months, 
but tho event of the year was undoubtedly tho great 
snowstorm of February 23-20 m Ireland, Wedee and 
part of England This is commemorated in the 
frontispiece showmg a road heavily blocked with 
snow in Co. Carlow. An observer at Cnckhowell in 
Breconshire, who was overtaken by the blizzard 
whilst on the mountains with some local farmers 
lookmg for sheep, states that they considered 
themselves lucky to have escaped with tiioir lives. 


espociolly as they repeatedly hod to take sliolter m 
the rocks to avoid choking, so thick was the drift 
and so fierce tho gale 

As usual, this time-honoured annual contoms some 
origmal papers These deal with percolation and 
evaporation at Graj’shott in Hampshire by S E 
Ashmore, average rainfall over the county of London 
by J Glasspoole, and experiments with rain-gauge 
shields in exposed situations by F Hudloston Dr 
Glasspoolo's pajier shows the influence of relief on 
average rainfall oven within tho small area of London , 
but It seems to us a pity tliat he should have selected 
the now somewhat antujuated period 1881-1016 
ujjon which to base the average ram fall of London 
It IS now realised that ineteorologioal averages are 
not stable In any event there is nothing sacrosanct 
about the 35-yoar period 1881-1916, even though it 
may be useful in our generation as a standard of 
coinporiBon for other perioils L C W. B. 

Omelms Handbuch der anorganischen Chemts. Aohte 
Auflage Herausgogeben von dor deutsohon 
Chenuschon Geeellsohaft. System-Nununer 36 : 
Alumimum. Teii A, laeferung 1. Fp iv-f284. 
(Borlm . Vorlog Chemie G.m b H., 1934.) 43 gold 
marks. 

It seems to be uncertain to whom should be osonbed 
the first successful isolation of the metal alumimum. 
Davy, Faraday and Berzehus all seem to have met 
with a oertam amount of success, but m 1866 
Berzehus stated that after many unsuooessful or only 
partially successful attempts by Davy, Oersted, 
Wohler and lumself to isolate the metal, it was 
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WOhlor who ultimately sucoeecied in 1827 Accord¬ 
ingly, Wohler i» generally given credit for the dis¬ 
covery, but in recent years Fogh has put forward 
a strong claim of priority on behalf of Oersted 
(1824-26), emd has shown that Oersted’s method of 
reducing anhydrous alummium chloride with 
potassium amalgain and diatdlmg off the mercury 
from the product can be mode to give satisfactory 
results. 

The origin of the important product kaohn is still 
somewhat obscure, although it is clear that kaolin 
results fiom the degradation of complex minerals, 
principally tlirough the agency of carbon dioxide 
Disintegration of potash felspar may have been 
effected in three different ways, namely • (1) by the 
pneumolytic and hydrothermal action of volcanic 
gases , (2) by the action of atmospheric carbonic 
acid , and (3) by the action of vegetable acids from 
decayed organic matter. Accordmg to R Schwarz 
and R. Walcker, kaolin and latorite are not to bo 
regarded as primary products of weathering, but 
rather as secondary oompounils synthesised from the 
potash, alumina and sdicic acid which are formotl 
during the contmuous hydrolytic diasociation of 
potash felspar. Such a theory would account for both 
the comparative scarcity of kaolin and also the 
simultaneous formation of other so-called products 
of woatheruig A table is given which shows the 
varying amounts of bauxito and latorite produced in 
various countries during the years 1926-31 
The different metallurgical jirocossos in use aro 
described fully, particularly the Hall-H6rou]t process, 
m which remarkable success was achieved by the 
liappy combination of a number of idoas, every one 
of which hod already been in use for some time 
The remamder of tho volume is devoted to the 
classification of the various physical properties of the 
metal 

fiandbitch der bwlogischen ArbeUamethoden. Heraus- 
gegeben von Prof. Dr Emil Abderhalden Lief 
420, Abt. 2 : Phyatkaltache Methoden, Toil 3, 
Heft 4 Nachwexa der btologiach vnchtvgert Kbrper 
dutch Fluoreazenz und Fluoreazetizapektren Voii 
Charles Dh6r6. Pp. 3097-3306. (Berlm und Wion . 
Urban und Sohwarzonberg, 1933.) 11 60 gold marks 
In tummg over the pages of this section of Abder- 
halden’s great enoyolopsodia, one is impressed with the 
wealth of mformation imparted, much of which must 
new to anyone not keepmg abreast of current 
literature on the subject. Tho treatment is in four 
parts : (1) mtroduotion (6 pages); (2) spfiaratus 
and methods (64 futges); (3) physical chemistry of 
fluorescence phenomena (20 pages); (4) a special 
part (96 pages). 

The second part brings together m easily readable 
form dotted descriptions of a very wide range of 
apparatus and accessories, together with good 
practical accounts of their functions or apphcatious 
In the next part, dealing with tho physical chemistry 
of fiuoresoenoe, one finds a robust treatment of tho 
Hmdamental principles and methods of experiment in 
genewd terms, but not in such detail as to serve as 
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a laboratory manual Fuially, m tho special part, 
tho work roaches its oulmuiatmg point m the provmg 
and identification of biological materials by fluores¬ 
cence, and here the fruits of many thousands of 
applications are garnered Carbohydrates, gluoosides, 
fats, pliosphatidos, {iroteins, porphyrins, chlorophyll, 
animal prmoiplos, alkaloids (aspoi'ially the numerous 
cinchona bases), and several other classes of sub¬ 
stances ooramand individual consideration Tho book 
18 well prmted, tho figures are good and tho biblio¬ 
graphy 18 ni-h in its detail 

Die Cheime dea Pyrrols Baud 1 Pyrrol und atiiie 
Derivate . Mehrkerniye Pyrrolayaleme okne Farb 
atoffeharakter Von Hans Fischer iind Hans Orth 
Pp XU 4-460 (Loijirig Akmioinische Vcrlags- 
gesellschaft in b H , 1934 ) 28 golil marks 

This monograph on pyrrole chemistry satisfies u 
need which has long existed, for it is thirty years 
since an ado<iiiato account of tho group lias ap- 
poarcil No author could bo better qualified for the 
present task than lions Fischoi, whoso hfo-work has 
boon to e.xtond, and in many directions to create, the 
knowledge of tho chemistry of both llie .simpler 
pyrroles and of the polynuclear piiiolo derivatives. 

The volume under review contauis the simpler 
pyrroles and tho polynuclear pyrroles without pig¬ 
ment character , a second vohiino is to discuss the 
pyrrole pigments, the poqihynns and chlorophyll, 
etc , and the physiological side of pyrrole chemistry 
The work consists of a discussion of different types 
of pyrroles, thoir reactions and tho methods for their 
synthesis, and provides at the same tune a dictionary 
of all the pyrrole derivatives which are known 
Particularly valuable aro tho preparative methods 
which are given, ami tho authors’ observations on 
the most suitable means of synthesis of a given 
pyrrole sliould bo most useful to future workers As 
supplements oro included an account of tho deriva¬ 
tives of maleic acid obtauiod on oxidative dograda 
tion of pyrroles, which are therefore important for 
dotemunation of constitution , also recommended 
methods for tho pieporation of starting materials for 
pyrrole synthesis Consultation is facilitated by an 
elaborate index. K F A. 

Manual oj Safety PequtreinetUa in Theatres and other 
Places of Public Entertainment. Issued by the 
Homo Office, 1934 Ppii-fl06 (London H.M. 
Stationery Office, 1936 ) 2«. 6d net. 

This is a valuable, because most practical, summary 
of precautions against accidents of all kinds m places 
of pubko entertainment, with careful explanation of 
tho reasons for them, and examples of disaster follow¬ 
ing neglect, and tho ‘roqiuromonta’, mainly structural, 
and other ‘conditions’ to be observed by licensees 
Suggestions for improvement of any future edition 
are welcomed, and will no doubt be forthcoming to a 
book so oonsiderately planned and clearly expressed. 
There is an exoellent mdex, and diagrams are provided 
for the more important safety devices Everyone 
responsible for pubbo ontertamments should bo 
aoquamted with this manual 
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Canadun Water Power Developments durmg 1934 


By Dk Bhysson Cunningham 


'"P'HE exploitation of hydro-i'lcctric jiower in 
A Canatla rontinues to make wnbstantial pro¬ 
gress, and as will be seen from the graph reprodiiee^tl 
m Fig 1, from a rojxirt* recently issued by the 
Donnmon Water Power and Hydrometnc Bureau , 
the rate of development, despite the stagnation in 
trade, has not p(>rceptibly slaekenetl since the 
pronounced upward trend set in some fifteen years 
ago Althougli no new large water power under¬ 
takings were initiated during 1934, the eontiiiua- 
tion of work on a number of installations previously 
under construction led to the completion of new 
iiistallations aggregating 214,965 horse-power, 
which were brought into opi^ration during the year 
The total installation for the Dominion at the end 
of 1934 was 7,547,035 horse-power 



The distribution of this total among the vanous 
provinces is set out in the accompanying table. 

The figures given m the table are based on data 
relating to rapids, falls and power sites, the actual 
fall or head of which has been measured or, at 
least, carefully estimated There are, however, 
many rivers and streams in the Dominion which 
have not yet been recorded, nor their power 
capacity determined These can only become 
available for tabulation as survey work proceeds, 
and much remains to be done m the less-explored 
districts of the north. Also, apart from defimte 
studies of particular projects, no account has been 
taken of power concentrations which are feasible 


on rivers and streams of griuiiial gradient, where 
economic heads may be created by the formation 
of impounding dams As the actual water-wheel 
installation throughout the Dominion is found to 
average a development of power 30 per cent in 
excess of the tabular values for such eases, it is 
legitimate to infer that the present recorded water 
power resources of Oanafla will permit of a turbine 
installation aggregating about 43,7(M),000 horse¬ 
power, so that the realisi'd power development at 
the present tune is little more than 17 jicr eent 
of the ultimate po.ssible development The figures 
m the table represent, in fact, the mmimum water 
power possibilities of the Dominion. 

In a previously issued statement*, the Hon 
Thomas <} Murphy, Minister of the Interior, 
commented on the situation and said that “the 
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A>allHli|i' ‘14 hopir poup r 
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InltaVlatloii 
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UrltlHli Columbia 
AlberU 
SaakaWhewaii 
Uanitoba 

Ontario 

Oueboo 

New Brunswick 
Nova Scotia 

Prince Bilwanl 
Island 

Yukon ami North 
Wcpst Terr 

1,93/IwK) 

190,000 

642,000 

S,309,000 

5,830,000 
3,469,000 
#8,(100 
2(),S00 

8,000 

294,000 

1 ? i 

7I7‘:717 
71,697 
41.036 
100 025 
2,365,756 
i 703,320 
133,6S1 
110,307 

2,439 

11 109 

TilUl j 21),347,400 

33,610.200 

[ 7,647,035 1 


recovery in power demand remarked in 1933 
gamed m momentum durmg 1934 and the records 
of electneal output compiled by the Domimon 
Bureau of Statistics indicate that the total output 
for 1934 will not only greatly exceed that for 1933 
but will have established an all-time record” In 
pomt of foot, it actually attained an increase of 
nearly 10 per cent over the previous record of 1930 
The increase in power installation durmg 1034 
18 pnncipally accounted for by the completion ot 
the Rapide Blanc development (about 160,000 
horse-power) of the Shawnugan Water and Power 
Co on the St Maurice River, and by the installa¬ 
tion of an additional unit (60,000 horse-power) for 
the Beauhamois Light, Heat and Power Co , near 
Montreal. The latter undertaking has already 
been described in Natubb*, so that it is only 
necessary to refer to the former Through the 
courtesy of the Shawinigan Co., which has kindly 
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suppbed particulars and photographs, it is {xissiblc 
to give a brief account of the important work at 



Rapide Blanc The Coiiifiany has previously ex¬ 
ploited practically to the full extent, the hyilraulic 
possibilities of the lower St Maurice Kiver, which 
discharges into the St Lawnmce at Trois Rivieres, 


addition, there are two smaller gates stituated near 
the main gates for minor flow regulation 

The water from the 
I impounded area passes 
into the pump house 
through riveted steel 
(lenstock tulies, varying 
in diametiT from 23 ft 
to 19 ft , tho shell thick¬ 
ness lieing approximately 
J in The power house 
(Tig 3) will oventiially 
contain six turbine gen¬ 
erating units, of which 
four have been installed 
(luring 1934 The water 
wheels, supplied by the 
Dominion Engineering 
Works, Ltd , arc rated 
at 38,0(X) horse-power 
each under 108 feet lieaij 
and work at 109 1 rev 
per min Maximum 
efReicncv is guaranteed 
as at least 90 per oimt 
'The eleetneiil generators, 
contracted for by the 
Canadian Westinghouse 
Co , are of the veitiial tvix*. each rated at 30,000 
kva, generating current at 11,(KH') volts, 83 
per «>nt power factor, thrive phase, 00 cycles 


and their installations at Grand’mere, Shawmigan 
and La Crabellc, which were visitwl by the writer 
in 1927, have boon dosenbod in Nature* 

A view of the structural work of the dam and 
the exterior of tho power house at Rapide Blanc 
IS given m Fig 2, while Fig 3 is a view of tho in¬ 
terior of the power house showing the arrangement 
of the turbines Unlike the installations of tho 
Company elsewhere, there are no falls at Rapide 
Blanc, and tho rapids themselves, before their 
submergence, were of no spectacular significance 
The development is best desenbed as a typical 
medium head water-power station, the main dam 
and power house being located on the St Maurice 
River at a point about 116 miles above Shawinigan 
Falls, which, in turn, are about 20 miles distant 
from Trois Riviferes. The dam is of the usual 
standard gravity section, with tho intake structure 
forming an integral part at the western end Flood 
regulation is secured by the use of four steel 
regulating gates, eleotnoally operated, and suitably 
protected agamst extremes of weather Three of 
these gates are 60 feet wide by 36 feet deep, for 



the passage of 40,000 cu ft of water per second 

each, at normal water-level Tho fourth gate is and 109 1 r p m An unusual feature of the 
also 50 feet wide, but only 16 feet deep. In machines is that air is taken in for ventilating 
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purposes through the tops of the generators, 
as the main thrust bearings are located below 
the rotors Power is transformed from 11,(XK) 
volts to 230,000 volts in outdoor water-coolc'd 
transformers, supplied by the (Canadian (leneral 
Electric Co , and is transmitttsl direct to Trois 
Rivieres by means of an overhead transmission 
line, 120 miles long With the addition of this 
installation, the Shawinigan Wafrr and Power 
Co possesses a combination of power plants aggre¬ 
gating 809,200 electrical horse-power and 55,000 
hydraulic horse-jiower 

The enormous importance to Canada ot its 
liydro-electnc installations may be gauged from 
the fact that, the investment represented by 
the present development ot seven and a halt 


million horse-power is conservatively estimated at 
1,743,000 dollars and, while it is diffieult to assign 
a precise figure to the coal equivalent of developed 
horse-power, the potential saving of coal through 
the present utilisation of water power is on a 
moderate computation equivalent to 36J million 
tons jMT annum The realised saving, dependent, 
as it is, on the actual output of the plants in 
operation, was during the year 1034, of tlie ordiT 
of 17 niillion tons of coal The total installation 
gives a notable ratio of 607 horse-power per 1,000 
of the population 

■■■Water I’.nur RoHimre.^ .if ( niiiiila ■ Cain r So IS 1 i Ixiuirt 
' ■ Hydro illsIrlc Progn-w In ( aiiada In 1914 I’aiiiT \o ITS! 

•“sTtibk m :ss i«i) 

• VlTCHP, ISO. m, 1927 


The Classification of Coals 
By Dk R Lkssino 


complexity of the heterogeneous eon- 
1 glomerate, coal, can bo appreciated if it is 
consKlercd that it represents the accumulation of 
va.st masses of a large variety of vegetable materials 
under different climatic and topographical con¬ 
ditions, and their grailual metamorphosis by bio¬ 
logical, chemical and physical agencies extending 
over geological periods which have proceeded to, 
or are arrested at, varying stages of development 
The component iKirtions of a single plant differ 
widely in their morpliological and phytological 
charactenstics and more especially in their 
chemical composition, that is to say, in the 
general quantitative relationship of the eelluloeic, 
hgnitic, resinic groupings and their quota of 
normal inorganic plant constituents and acces¬ 
sories, and likewise m the quahtative properties of 
each of them Assume this mixtum compoeitum 
of raw materials to bo subjected to bacterial, 
enzymatic and chemical decay under varying 
conditions of wind and water, oxidation, dehydra¬ 
tion and carbonisation, rest and disturbance, 
pressure of superimposed strata and disruptive 
earth movements, let these phenomena occur in 
different sequence, at different stages of ‘coalifi- 
cation’ and with different potency in each region, 
and you will sympathise with the researcher who 
attempts to piece the jig-saw puzzle of coal con¬ 
stitution together He is faced with complexity 
in the smallest fragment examined under the 
microaoope or by chemical analysis, m any lump 
taken from the domestic scuttle, when surveying 
a coal seam throughout its depth and along its 
bedding plane or a senes of seams overlying each 
other in a single coal pit, when comparing the 
commercial products of any distnet or the deposits 


of the coalfii'lds in different countries and 
continents 

Such eon.sideratiouH will d('monstrate the diffi¬ 
culty of fitting the many hundreds of more or less 
definite forms in which coal occurs and their 
transitional modifications into a ngid system of 
classification Mort'over, classification is required 
for many purposes I'he geologist, the paleeo- 
botanist, the chemist, the combustion or carbon¬ 
isation engineer, the coal miner, and the coal 
salesman will all view the problem from their 
particular point of view, and will insist that any 
methodical grouping shall give the special informa¬ 
tion that satisfies their own cunositj' or is helpful 
in their limited sphere of activity 

The older classifications of Karsten (1826), 
Regnault (1832), Gruner (1873), Hilt (1873), 
Schondorff (1875), and others were originally based 
on the character, and later the yield, of the coke 
obtameil in the crucible test, and on the length of 
flame of the burning coal This method has per¬ 
sisted on the Continent ever since, for commercial 
purposes, though admittedly deficient unless 
supplemented by other data Attempts at corre¬ 
lating various properties led to the adoption of the 
ratio of ‘fixed carbon’ to volatile matter, the ‘fuel- 
ratio’, as a standard of comparison, particularly 
in America In 1900, C A Seyler proposed a 
classification on the b^s of the carbon/hydrogen 
ratio, and elaborated his scheme in recent years 
by incorporating the graphical representation of 
Ralston’s isovols and isocals, and applymg Parr’s 
correction for mmeral matter content Seyler’s 
classification is capable of expansion by plotting 
other oharaotenstios, such as oakmg and agglut¬ 
inating power, oxidisability, oxygen requirement 
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on combustion, hardness and Lability to ‘slacking’ Tn a recent paper ‘ On the Petrolog>' of banded 


or weathering He visualises an atlas of the coals 
of the world m which the carbon and hydrogen 
axes correspond to longitude and latitude and the 
isn-functional lines to altitude, isotherms and 
other features of an atlas of physical geography 

All attempts at coal classification prior to 1919 
had dealt with commercial coals, that is, the mixed 
product of collienes in certain localities or at best 
the fuel extracted from individual seams The 
values used m drawing up coal charts were obtained 
by unstandardised methods of analysis, often of 
doubtful definition or accuracy, whilst the materials 
examined represented average sampk's, in most 
cases containing an undue pcnx'ntage of adven¬ 
titious mineral matter ajuirt from the ‘inherent’ 
ash 

In that year Dr Mane (.’ Stupes desenbed in 
the Procefd\ng» of the Royal Rociely the four visible 
ingredients of lianded bituminous coal—fiisain, 
(lurain, clarain and vitrain—isolated mechanically 
from hand specimens from Hamstead Colliery in 
Staffordshire Reference had bc'en made frequently 
in the literature to the banding of coal, to the dull 
(matt) and bright (glanz) nature of the laminations, 
and to the peculiar lenticular inclusions of mineral 
charcoal (mother-of-coal) This paper constituted 
the first attempt to consider coal in detail from a 
petrological point of view The iiossibility thus 
shown, of isolating distinct and iiientifiable com¬ 
ponents from any lump of banded coal, has proved 
a most fruitful factor in the furtherancx' of coal 
research during the past fifteen years, and its 
significance has penetrated even into the realm of 
industry The isolated components were shown to 
be different and typical in their chemical com¬ 
position and morphological structure, to be 
associated with mineral matter in charactenstie 
amount and composition, to have different coking 
values and to contain groups of organic compounds 
and plant residues in defined ratios 

The subdivision of coal mto the four visible 
Stopes ingredients has been widely accepted in 
Great Britain and in most European countries 
American workers have not felt able to adopt it 
m its entirety, owmg partly to differenoos in the 
character of their coals and partly to difficulties in 
terminology They are adhonng to the sub¬ 
division int6 Thiessen’s anthraxylon and attntiis, 
roughly comparable to clarain-vitrain and durain 
respectively. The fact that vjtram, clarain, duram 
and fusain are group designations and were put 
forward by Dr Stopes as merely representing 
portions of hand specimens distinguishable macro- 
soopically has not been sufficiently appreciated by 
subsequent authors ; hence new obrarvations on 
other cools have in some oases been interpreted as 
oontradioting the original descriptiems. 


Bituminous Coal' > Dr Sto[H>s re states her case 
and sums up the results of research arising from 
her original pajx-r She goes further than that . 
encouraged by the additional knowledge obtained 
since its publication and in order to clarify the 
position, I)r Stopes proposi-s a much more com¬ 
prehensive, though fK-rha|is more ambitious, 
scheme ot classification The new schedule', which 
during the last two years has hem distiissed iii 
detail by the British and 4meruan memln'is of 
the Coal Research Club and others, provides for 
the further subdivision of the mai roseojiie toin- 
ponents into smaller groujis, to which the getu'nc 
term ‘maierals’ Las Im-cii given, analogous to the 
minerals composing a rock These are ronnotated 
by the suffix -twte A maeeral is named generally 
according to the kind of tissue from which it is 
mainly deriveil and of which in its mummified 
form the bulk of the unit (‘onsists It wood, cork, 
cortex, cuticles, spore exiiiis or resin was the raw 
material, the maieral is called xylimte, subi'rinite, 
|M‘nblinite, tutimte. exinite or resmite res]X'ct- 
ively Gompletely jellified plant material is 
ulmiiute, whilst re-precipitated iilmin loinjioundH 
form eollimte Fusainisod xylein or other ligmfied 
tissues are fusmite and the yet little explored 
matrix of duram or residuum’ is termixl micro- 
nite The combination ol iiidiyulual nuieerals 
present in the hand spt'ciirien (having suffix -rna) 
are vitnnite. fusuiite, clarinite and durinite 

In order to allow for the distinction iH'twwn 
vitraiiiR with and without structuri', Fotoni^’s 
terms pro-vitram for the former and eii-vitram for 
the latter are mlopttsl, and in the case of vitram 
the sub-groups ulmain, collain, periblain, suberam 
and xylain have Ix'en interposed between the main 
component and its macerals, to di-note their 
principal characteristics 

The schedule may at first glanre appear com¬ 
plicated, and some may gilx' at the mass-production 
of new terms These are, however, not meaningless 
words, but signify distinct elements which have 
been recognised and defined by the imcroscopist 
and the chemist Whilst the technique of ulentifi- 
oation and isolation of macerals has yet to be 
developed, the schedule forms a well thought out 
skeleton into which existing knowledge and future 
observations can be fitted The scheme is ob¬ 
viously of a tentative nature and mainly intended 
for the bituminous portion of the coal range, and 
not so much for coals of lower rank (jxiat, brown 
coal, lignite), but its potential bcanng on coal 
research and practical coal olossifioation should not 
be underrated 

Classification hitherto had to be apphed to 
complex mixtures It could bo based with ad¬ 
vantage even to-day on the charactenstics of the 
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main components of coal If, however, in future 
by the combination of petrological and analytical 
data, the physical and chemical properties of the 
small umts of the coal complex can lx* ascertained, 
the composite value of the fuel will bo assessed 
with much greater accuracy than is possible at 
present What may, therefore, appear to-day as 
a somewhat academic problem, may to-morrow 
have a very definite effect on practical coal politics 
The coal producer, knowing that he can only sell 
the coal winch he happens to find in his pit, usually 
stands aloof from attempts to codify coals in 


anything but a ‘use’ classification In Great 
Britain, even schemes for grading coal by size 
and freedom from ash and moisture have so far 
been regarded with disfavour The modem 
requirements of the industrial consumer, however, 
make more rigorous demands on the properties of 
coal used in his processes and indicate the necessity 
of defining these in terms diflforent from the non¬ 
descript ‘Derby Brights’ beloved by the British 
householder in the past 


• lucl In Scionco 
Dorklnff, Englamt 


tea, Norbury Park, ni 


Obituary 


PhdI' Gan>sh Prasad 

K icgn't to aniioonco that Prof (iaiicsli Prasad 
died on March 9, with unexpected suddenness 
Horn m Balha, a small town m tiio United PievuMes, 
India, on November 16, 1876, Prasad took the D Sc 
degrtH’ of the Univf'rsit^i of Allahabad at the age of 
twenty-two years, and then studied nt Cambiidgo 
and (lOttingen as a (lovornment of India scholar 
After servmg for ten years as a profisisor of mat he¬ 
matics in Ins native province on his return from 
Kuroiie, in 1914 he joined the UniM'rsily of Calcutta 
as the Uhosh professor of applied mathematics Ho 
loft this post four years later to jom tho Honares 
Hindu University as its University professor, but 
came back to Calcutta m 1923, this timo as the 
Hardinge professor of pure mathematics, which post 
he occupied until tho tune of liis death While }io 
was m tho Honaros Hmdu Univcisity, ho was also 
tho principal of the Arts and Science College for 
about two years. 

Prof Prasad was the first m India to create a 
school of mathomatical research Many of the papers 
on matliomatics published by yoimg Indian investi¬ 
gators in the last twenty years bear an acknowledg¬ 
ment of indebtedness to liim for guidance and help 
He foimded tho Benares Mathematical Society m 
1918, and was its life-presidont. He hail been for 
many y ears tho president also of the Calcutta Mathe¬ 
matical Society 

One of tho earliest contributions mode by Prof 
Prasad was his dissertation entitled “The Constitution 
of Matter and Analytical Theories of Heat” (1903), 
m which he dealt with tho difficulty of mterpreting 
differential cooffioionts wlion the mdlocular consti¬ 
tution of matter is taken mto aooount. His papers 
on applied mathematics, published m various joumals, 
dealt likewise with problems m which ho skilfully 
applied his knowledge of the theory of functions of 
a real variable to potential problems m which the 
differential coefiScionts bi'came intmite or did not 
exist. His later researches wore on the theory of 
Founor senes and other branches of the theory of 
functions of a real variable. At the tune of hu death 
he had m hand the completion of a long memoir on 
“The Expansion of Zero", which he had promised to 
contnbute to the first issue of the journal of the 


newly cii'ated National Institute of Sciences, India, 
of which he wa« a niember of council 

Prof Prasad was well known as a teacher, 
and his textbooks on the diffeiential and integral 
calculus me still in use in mnnv Indian universities 
His Fiitim University readership lectures on “The 
Place of Partial IJiffc-reutial Kquatioiis in Mathe¬ 
matical Physics” were publisliecl in 1924, and since 
1928 he had devoted a good deal ot his time to the 
writing of books on Jngher mathematics and on the 
history of the subject 

Prof Prasad was much lovisl and achmrod by Ins 
numerous pupils, to whom he was always a source of 
great inspiration He was a man of wonderfully 
simple habits, and remarkable energy and powers of 
endurance He bad a inarvelloua memory When 
ho was a prmcipal- to mention but one example— 
he rocuginsed all the students (more than one 
thousand m numVioi) and remembered not only 
their names but also numerous details about them 
OoBAKH Pbasap 


Dr. Shkphkrd Dawson 

By the cloatli of Dr Shepherd Dawson on March 
26 at a relatively early ago, oxjierimental psychology 
m Great Britain has suffered a groat loss For a 
period of many years, his expenmental contributions 
have been published m the techmeal journals (mostly 
m the Bnttah Journal of Psychology) All have been 
marked by careful attimtion to the requirements of 
scientific method In later years his attention was 
directed towards the statistical problems of psy¬ 
chology, and a few years ago ho published a book 
on HtatistioH 

Shepherd Dawson’s earliest published work on 
vanouH problems of vision already showed his ejuahty 
as on accurate and painstakmg experimentalist After 
he succeeded H J Watt as prmcipal lecturer in 
psychology, logic and ethics at Jordanhill Training 
College, Glasgow, he did not lose his mterest m 
experimental research. At meetmgs of the British 
Association he hod generally some origmal mvestiga- 
tion to report, Probably tho best known of hw later 
contributions to ^ expenmental psychology was his 



April 27, 1935 


645 


NATURE 


work on, “Persistence" earned out in collaboration 
with Prof E. P. Cathcart He had a real liking for 
apparatus, and few years passed during which ho did 
not demonstrate at the meetuigs of the Scottish 
branch of the British Psychological Society (of which 
he was, at one time, president) some mgonious piece 
of apparatus which he had devised for practical work 
at Jordanhill Ho was closely associated with the 
work of Conn on the effects of encephalitis lethargica 
on mtelloctual development 

When, last year. Shepherd Dawson became presi¬ 
dent of Section J (Psychology) of the British Associa 
tion, he chose characteristically a subject both more 
Hcientiflc and more practical than that of moat of 
hi8 immediate predecessors, namely, “Psychology 
and Social Problems”, m which ho dealt with such 
urgent practical problems as the negative correlation 
between intelligence and fertility 

Shepherd Dawson’s interests lay almost entirely 
m the measurable asjieots of psychology and not in 
introspective mvestigation or m theoretical psycho 
logy Withm this field of the measurable, his interests 
were wide His own mvostigations were of a very 
varied nature, and he was widely mtt'rested in the 
work of others. Ho was generous in his gift of time 
and thought to all who asked his advice All who 
knew hun will mourn his untimely end 

_ R H T 

SiK Georok Scott, k ci b 
We regret to record the death on April 4, at 
the age of eighty-thrco years, of Sir James George 
Scott Sir George Scott was well-known as an 
administrator in Burma, more espociallv for his 
success in dealing with the los8-a<lvanc<Ml tribes, 
concerning whom hia writings are the best, and m 
some instances the only, authority. 

James George Soott, the second son of the Rev 
George Soott of Dairsio, Fife, was bom on December 
26, 1851. Ho was educated m Germany and at 
University College School, London, the University of 
Edmburgh, and Lmcoln College, Oxford He went 
to Perak as a war correspondent in 1876, and in 
1879 joined the staff of St. John’s College, Rangoon, 
where through contact with his pupils ho laid the 
foundations of that knowledge of, and affection for, 
the peoples of Burma, which became the nilmg force 
of hw later life After witnessing French operations 
m Tonkmg as a correspondent of The Times in 1884, 
he served m a political capacity with the Bntish 
expedition to Upper Burma and later jomed the 
Government service as an Assistant Commissioner 
In 1887-88 he was employed m the Shan States and 
assisted in the paoi&oation of the rebellious Shana 
After serving on the Anglo-Siamese Boundary Com¬ 
mission in 1889-90, Soott was made superintendent 
of the Northern Shan States, and by his courage and 
personality made effective Bntish mfiuence over wild 
tribes who hitherto had been irreconcilable. From 
this tune onward his ocueer was a succession of 
difficult and responsible positions, each of which was 
in a SMUe a reoogmtion of his previous success by 
promotion to a more difficult undertaking. Among 


those wore service on tiie commissions which settled 
the Franco-Burmese and the .Siamo-Biirmose bound- 
arias His knowledge of the Biinnese peoples was put 
to good use when he was mode resjKinsible for the five 
volumes dealing with Upper Kiirma in the Consns of 
1901 He WHS made a K C I E in 1901, having been 
a Companion of tlio Order since 1892 In thi' following 
y'car Scott became Political Agent and Superintendent 
of the Southern Shan Stati's and remained in that 
office until he retired in 1910 After his retirement 
his leisure was occupied in writing 

Scott was a ready and versatile author His 
publications m book form began so long ago as 1882 
with two volumes entitled “The Biirman His Life 
and Notions” published under a Biirine-se pseudoiiyin, 
while till' first book to appear under his own name 
was “France and Tonkmg". juiblishod in 1886 
Among his other works, apart from a numlier of 
novels, may lie mentioned “Burma as it was, as it is, 
and as it will be” (1886), “Burma, a Handbook of 
J’ractieal Information” (1906). a comprehensiv'e 
account ui which he was assisted by cxjierts, “The 
Mythology of Indo Chuia” (1918), “Burma from the 
earliest Times to the Present Day” (1924) and 
“Burma and Beyond” (1932), in which he ns'sst and 
supiilemented much of the information relating to 
tribes on the fnnge of the British sphere of mftiionoo 
m his earlier works He was also a contributor to 
Hastings’ “Encyclopaedia of Religion and Ethics” and 
various scientific jieriodieals 


Phok \V J Sinclair 

Prof William John Sinclair, who died at 
Prmeeton, New Jersey, on March 26, made many 
important contributions to our knowledge of fossil 
vertebrates, and added much to the paWoiuologieal 
museum of Princeton University, of which he had 
been director since 1927 He was boni at San 
Francisco on May 13, 1877, and reooivod bis Ph D 
from the University of California in 1904 Ho re¬ 
moved to Princeton in 1906, bi'caine assistant 
profiswor in 1916, and was appomteil professor of 
pabeozoology in 1930 

Prof Sinclair was specially' mtorested m fossil 
mammals, and his most noteworthy work was his 
memoir on the fossil marsupials of Patagonia, 
published in 1906 in the rejiorts on the Pnneeton 
University Expeditions to Patagonia, 1886-99 Ho 
concluded that the close resemblance between the 
Patagonian fossil Sparassodonts and the living 
Tosmaman Thylacine could only be explained by a 
former land connexion between South America and 
the Australian region 

We regret to announce the following deaths 

Sir John Collie, chief medical officer of the Metro¬ 
politan Water Board, known for Ins work on the 
peyohology of fraud, on April 4, agovl seventy-four 
years. 

Colonel W. G. King, C I E , diatingULshed for his 
work m connexion with piiblio health ui India, on 
April 4, aged eighty-three years 
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The Formosa Earthquake 

On April 21, at 6 2 am (local timo), tlip moat 
destructive of rocordoi] cartlirpiakcs in Formosa 
devastated the two north-west pi-ovinci-s of Taichii 
and Shmehiku Acconlin^ to the latest oflicial 
(inures. 3,ir»2 fiersons were kill<*ci and 8,901 ttijiircd, 
while 19,217 houses were destroyed and 18,472 
damaged In thi' great earthrpiake of Mareh 17, 
1900, the corresponding iinmlrers were 1,249, 2,378, 
6,607 and 3,233 Aceordmg to the Tokyo corre¬ 
spondent of Thf Times (Apiil 22), the centre of the 
eartluiuake was in the upper leaches of tlw 
Koryuki ri\ er, the luea of greatest damage being 50 
miles long and 26 mih's wide The focus is placoil 
by the Japanese seismologists as near the surface 
at a point 2.7 miles north-east of Taiehn At Taiho, 
fires broke out after the earthquake, and it is fearoil 
that the town will bo lompletely destroyed Taichu 
suffered less, onU about a hundreil of 60,009 in¬ 
habitants being killed. Thus, the area chiefly 
affecteil runs from Tuichu along a line jiarallel to the 
coast, but stopping shoit of Taihoku It is of sorni' 
mterest to note that this great shock occurred m 
a district ui which earthquakes have been infrequent 
during the jiresent centuiy The principal zones are 
those m the districts of Kagi m central Formosa, 
and Karenko and (bran on the oast coast To the 
Kagi centre belongisl (he earthquake of 1906 during 
whicli the crust was dislocated along a fault about 
30 miles in length According to Onion {Imp Karlhq 
lm> Com Bull , 1, 53-72 , 1907), the displacement 
seems to have been iini(|Ue In the wi^stcm half, 
the ground on the north side was sheared relatively 
eastward and depressed, while, m the oastorn half, 
tlio south side was shean’d westward and ilopressoil 

Rural Water Supplies in Great Britain 

Thk subjfs.t of national water supplies again came 
up m the House of Commons on Apnl 20 when on 
the motion for the adjournment Mr A Groonwood 
raised the question of the expenditure incurreil by 
authorities in rural areas on the provision of new 
supplies, an<] inquired the Government’s intentions 
m regard to the Watoi Supply (Exceptional Shortage 
Orders) Act which will lapse at the end of the present 
year unless steps are token to extend it. Mr Alan 
Chorlton expressed regret that the water survey 
whieh at long last has bron agreed to does not extend 
to allocation, and asked what stops are bemg taken 
withm the Mmistry of Health to set up a central 
body as advocated m the report of the water authori¬ 
ties. Mr G H yhakespearo, Parliamentary Secretary 
to the Mmistry of Health, in reply, gave no indication 
whether a contmuanoe of the emergency legislation 
will be necessary, but stated that the grant of one 
million pounds voted m aid of rural schemes lost 
year has fostered the promotion of schemes estimated 
to cost three times that unount and is expected to 
do M much agorn dunng the current year. Out of 
just over 2,000 parishes requiring permanent sources 


of supply, scheme's for 1,600 parishes have Ix'en 
prepareii and are in various stages of realisation Ho 
atludeil to the recently fonned WatiT Survey Com¬ 
mittee, and stated that two mi'i'tings have lit'on held 
and that the Committee is lu-tively pursuing its 
inquiries into the actual water supplies of the country’ 

Award to Sir Aurel Stem 

It is announced that the gokl medal of thi' .Society of 
Antiquaries of London has bi'en awaideil to Sir Aund 
Stem The services to urehieology of Sir Aiirel Stein, 
which ar<> thus recognised by what may be regarilevt 
as the highest award m (Iw'at lintaui for archieo- 
logical studii's, arc too well known to nis-d iveajntii- 
tation His journeys m the Central Asiatic desert, 
and Ins excavations among its sand Ininoil cities, 
pursued almost without intermission for more than 
thirty y’ears at a cost of great jiersotial hardship 
borne with never-faihng endurance, have rewritten a 
long chapter in the history of Asiatic civilisation 
which had Ih'cii lost, and brought to light the unsus- 
pecteil glorie-s of an art which had grown out of the 
otherwise unrecorded contacts of tiie classical world 
and India with thc' Far East Ills explorations of the 
lands of the North-West Frontier of India, among 
othi'r discoveries, liavo retraced the man li of 
Alexander the Great and illuminated the coiii’se of 
one of the gn'ot campaigns of workl history While 
regret is universal that a nationalist policy m China 
should have put an end to .Sir Aiirel’s investigation 
of the gri'at complex of mountain and desert of 
Central Asia, by which he was unravellmg the 
causes which led to the decay of this arena of a groat 
civ'ilisation, by diverting his activities to othi'r fields, 
it may, should his hopes of discovery in Persia be 
realised, add still further to the indebtedness of 
archa'ological knowleilge to his genius in exploration 

Indian Art in Great Britain 

It 18 not surprising, m view of the long and intimate 
connexion of Groat Bntam and India, to loam that 
a search has revealed a number of examples of 
Indian art in publio and private oolleotions in Groat 
Bntam, which m the aggregate and in artistic 
quality and histone mterest is impressive. In the 
last few months, Dr K N. Sita Ram, curator of the 
Central Museum, Lahore, aceordmg to a note in The 
Trme« of Apnl 20, has been engaged in a compre¬ 
hensive survey of the examples of Indian art and 
arctueology in museums and art .galleries throughout 
the British Isles, After identifymg and oatalogumg 
the Buddhist sculpturea from Amravati m the 
British Museum, at the suggestion and with the co¬ 
operation of the Museums Association ho has ex- 
ammed some fifty oolloctions, travelhng so far afield 
as Elgin, Dublm and Belfast Not only did he assist 
in rearranging and relabelling these coUeotions, but 
he also advised on spunous or mdiflerent specimens, 
and m a number of instances discovered treasures 
which hod been overiooked or of which the mterest 
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had l«H*n unrHco^niHed As a rcxult of hi8 iriHpwtion, 
choito HjMSCimens from private collections in Heveral 
instaiKiea liave now been placed in local inuseiims 
Among the rarer and moni unexpected of his fuids 
are examplf*H of Buddhist sculjiture from Java at 
Kdinhurgh, Dublin, Elgin and llawiik, line pauitings 
of the Hajput, Kangra, and Moghul Schools at 
Halifax, Manchester and Edinburgh, anil sculptures 
of the great Gandhara period and South Indian 
bronzes in many collections Dr Sita Ram, it is 
statist, IS confident that without unduly depleting 
loial collections, it is possible to get together ample 
material from Java and India now in the British 
Isles to provide foi the central museum of Asiatic 
art anil antiquities, which those wlio ore intoresU'd in 
British national collections are convincwl is an urgent 
need ot the present time 

Calendar Reform 

The International Fixed Calendar' League, I 
Regent Street, London. S W I, has issued a topical 
pamphlet entitled “How to Fix Easti'r and Estalihsh 
Calendar Reform” Thi' arguments for and against 
calendar reform Is-ar some resetnblanie to the 
movi'inent in favour of a 24 hour time system, which 
met with little encoumgement from the public when 
it was given a tiial by the BBC last year Them is 
little solid, comiielliiig argument m favour of either, 
though it would be a convenience m tho long run 
to rationalise our methods of reckoning the hours 
of the clock and the days of the year It is 
claimed that the fixation of Easter would result ui 
great jnibhc convenience, and that the equalisation 
of the number of days in each month, and m each 
quarter, would simplify statistics based on monthly 
and quarterly returns There are two rival schemes 
for calendar reform In the first thon> are twelve 
months, (-aoh quarter contaming 31 + 30 4- 30 days, 
aiul in the second thu"toen months, each of 2S days. 
The stabilisation of the week and the month is to 
be obtamexi m cither scheme by coimting the 365th 
day m an orduiary year as Year Day, and by count- 
mg the 360th day in a Leap Year as Leap Day, 
neither day havuig a place m any week Tho Inter¬ 
national Fixed Calendar League costs a shadow on 
the respectability and balance of its arguments by 
exhibit mg an intemperate preference for the 13 
month plan as compared with the 12 month plan, 
it is claimixl, for example, that the 13 month plan 
“would help research in science, health, etc ” but 
that the 12-month plan would not ' It is extremely 
interesting to compare Pamphlet E for general 
consumption, with Leaflet L, “Fixeil Calendar 
Benefits for Labour” (which was not sent to NATtriue 
Office), m which the League mdiilgcs in on attempt 
to enlist the sympathies of tho Labour movement 
in Its scheme for calendar reform 

Geographical Dutnbution of Unemployment 

In the issue of Planning dated March 26 (16 Queen 
Anne’s Gate, London, S.W.l) some important facta 
relating to the geographical distribution of unem¬ 
ployment are emphasised with the aid of a diagram. 


wherein Groat Biitam is dividoii into two halves 
The first half, lonsisting of the Midlands, South and 
Southwest England, lontiims 6,310,000 insured 
jM-isons between the ages of 16 and 64 years, while 
the seismd half, eonsistmg of Korth England, Sect 
land and Wales, lontains almost the siimi' number, 
namely, 6,221,000 Yet tho first half lias less than 
650,(KMI claimants to uncmyilovineiit benefit and 
assistance, while tho si<cond half has iieailv 1,300,000, 
or more than two thirds of the total registered 
iiiiernployeil If tho comfiai ison is i eiifined to 
elaimants for transitional payments luul allowances— 
that is, to the able bodnxl iinemjiloyod coming under 
the Unemployment Assistnni'e Board—tho contrast 
IS far more striking D>ss than a quarter of those 
eases oeoiir in tho first or tnoie piosperons half and 
more than three quarters in tho depressisl half. 
Moreover, as there are large areas whuh are fairly 
prosperous ov'on in the second half, thi> real con 
cent ration of the problem of able bodied unemploy 
ment foi long spells is far naiiower than regional 
figures show Another stnking fact brought out is 
the relative insignificanie of piotractod unemploy 
ment among women workers 

Printing by Wireless 

Act’oBDiNCi to a report m The Tunes of April 20, 
a new instrument for wireless telegraphy, which will 
either handle the morse ootle or transmit and re(*oivo 
messages in plain letters, has recently been produced 
by Messrs Siemens and Halsko of Germany, and is 
liemg demonstrated at the London officivs of Messrs 
Siemens-.Schuckert The mstrumont can be operated 
by any onhnary wireless sot with an output of one 
or two watts, tho frequency of the output signal 
being adjusted to l>e ftOO cjcles per stieonil The 
mechanism consists of a short roller with a two-turn 
spiral or helix rotatmg over a paper tajie and carbon 
paper, which are fed underneath On the arrival of 
a signal, paper and carbon are hfteil shaiply iiji 
against tho helix by a blunt knife edge and, depend- 
mg upon the iluration of tho blow, eitlior a lino or 
dot 18 printed The duration of tlie dot is about 
1/600 of a socond, while tho system is capable of 
passmg messages at a speed of about 60 words per 
mmute No very elaborate moans of synchronism 
between transmitter and receiver is required, and 
the apparatus is almost entirely free from atmo 
spheric and other forms of electrical mtorfen-nce 
This now rodio-tolngraph printer is uitended pnmanlv 
for use m conditions wliere Ime-tolograpby is not 
possible, or where interference makes other methods 
of communication impossible At a demonstration in 
Ixindon, signals were rocoivcul from the Kbmgs- 
wusterhaiisen tStation m Germany, using 8 kilowatts 
and senduig out its ordinary service of news 

Science in Everyday Life and the Schools 

Thk British Science Guild has recently organised 
a senes of lectures on science which are intended to 
bring before the pupils of secondary schools some of 
the remarkable advances in scientific knowledge and 
in ite applications to everyday hfo which are being 
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inatle at the present time The first two lectures 
were delivered m March to girla from London 
secondary schools bj Mr C C. Paterson, director 
of the Research Laboratories of the General Klcctno 
Go., Ltd , Wembley, and have now been issiietl by 
the Guild as a pamphlet (Pp 2{) la ) entitlwl “The 
Electron Liberated ; its Indnstnal Conao<iuonces” 
They deal with the emission of electrons from hot 
and lUummated surfaces and the uses made of them 
m modem electrical enprmoenng, in particular in the 
protluction of light. The mysterious <lual character 
of the electron os a missile and a group of wavas 
IS not forgotten, and the necessity for more and 
better knowledge of its properties is insisted on 
The Guild is to be congratulated on the inaugural 
lecturer, to whom thousands of electrical engineers 
listened with such pleasure on the subject last year 
The sooner other schools can have the bimeht of 
lectures of this type, the better it will be for our 
future cituens 

Industrial Administration, at Loughborough College 
Facilities for trauiing in mdustnal administration 
and management are now increasing m tJrcat Britaui, 
the latest development being that at Loughboniugh 
College, where a Department of Industrial Administra¬ 
tion was inaugurated last year The courses provided 
are of an intensive nature, extendmg over short 
periods, and the aim is to provide a kmd of staff 
college for industry where executives may be given 
on uisight into a larger range of administrative 
practice than they would be likely to obtaui in the 
ordinary way The scope of the new department is 
thus somewhat different from those now well estab¬ 
lished at the Manchester College of Technology, or 
the Isjndon School of Economics, which provide 
courses extending over one or two academic years 
The facilities provided at Loughborough include 
week-end, ton day and longer courses adapted to the 
degree of experience of those attendmg Instruction 
ineludes lootures, organised reading, group discussions, 
personal discussion of mdividual problems and visits 
to works and offices It is intended that the week-end 
courses should bo confined to executives with practical 
experience m the same industry, and m the first 
instance, these are being provided for engmoenng 
executives and will deal with such special topics as 
costing, rate-fixmg and progress control In the 
prospectus of the Department, it is pointed out that 
the various courses are of osixscial value to owner- 
managers who have not boon able to,acquire ex¬ 
perience m other busmessos, and to executives whose 
experience has been confineil to a restricted field. 

Meteorology of the South Seas 
Apia Obshbvatoby, m Western Samoa, is under 
the control of the Department of Scientifio and 
Industrial Besearoh, Now Zealand, and the work » 
directed by Mr. J. Wadsworth, formerly in the 
Meteorological Office, Air Ministry, who has recently 
presented his report for 1932 to the Observatory 
Board m the form of a compact and very clearly 
prmted little volume of 114 pages. The report is a 


summary of observations in terrestrial magnetism, 
seismology, meteorology and atmospheric electricity. 
Synoptic weather charts were made on every day of 
the year, the data being collected by the wireless 
station at Apia from twenty observing stations in 
other groups of islands in the South Pacific, and some¬ 
times from passing ships Smeo May 1932 a daily 
weather report has been exhibited at the Post Office 
and Customs House in Apia, at the request of local 
shipowners Considering the small size of the staff, 
which consists of the director and two scientific 
assistants and four locally lecruifed clerks, (he 
amount of work accomplislied, especially on the 
purely meteorological side, seems highly satisfactory 
Upper winds were meivsurwl with the aid of pilot 
balloons on soventy-oight ucoasioiis , the usiiul 
meteorological instruments were maintami'd, while 
in addition a PichiS evujxirimetcr and a Wilson railio 
integrator wore read daily at 9 a m The meteoro¬ 
logical summaries are so detailed that a vi>ry clear 
idea can bo formed of the weather experienceti from 
day to day ui this part of the ijoiitli Seas , they 
include, also, less dotaiksi climatological summaries 
from other groups of islands An even fuller jiro- 
graimne was contemplated, for arrangements were 
being made for rc-<‘on<litionmg and briiiguig into use 
a sjioctrohelioscope which was obtained on loan from 
Mount Wilson Observatory 

Standardisation of Insecticides and Fungicides 

The standardisation of insecticides and fungicides 
has for some years been a matter of discus-sion among 
both the users and manufai turers of those chemicals, 
and requests from farmers and growers that the 
content of active materials m these products should 
be guaranteed resulted in the publication by the 
Muiistry of Agriculture of specifications of a number 
of those most generally m use (Advisory Leaflet 
No 9) To meet the recent great development in the 
employment of iiisocticides and fungicides, a further 
publication has now been issned by the Ministry, 
namely, BuUetm 82, “Specifications and Methods of 
Analysis for fkirtain Insecticides and Fimgicides” 
(London • H M Stationery Office 3d. net) In this 
bulletin, the specifloations already pubhidied have 
been brought up to date, and additional specifications 
for certam compounds such as copper fungicides, not 
previously dealt with, have been included In 
addition, agreed methods of analysis, drawn up m 
connexion with the sjiooifications, are supplied. Both 
specifications and analytical methods have been 
accepted by the Association of British Insecticide 
Manufacturers, the Government Laboratory, the 
National Fanner’s Union and the Mmistry of Agri¬ 
culture. Purchasers are strongly advised to require 
a guarantee that materials supplied comply with these 
speeifloations, for, by so domg, they ensure that they 
obtam standard products of lugh quality. 

Lancashire Sca*Puhenes Research 
The report for 1932 (No. 41) on the Lancashire 
Sea-Fishenes Laboratory at the Umversity of 
Liverpool (1933), ei^ited by Dr. R. J. Daniel, is in 
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future to be moorporated with the Proceedings and 
Transactions of the Liverpool Biological Society and 
not issued separately. Tlie present report inoludes 
accounts of experimental lobster rearing by W C 
Smith, plaice inarkmg m the Irish Sea by R J 
Daniel and R A Fleming, and a comparative study 
of the abdommal musculature m Malacostraea (Part 
HI)byR J Daniel This lust paper is a continuation 
of Dr. Daniel’s work on tho muscles of various 
Crustacea wluoh have been published m tho Lancashire 
Soa-Fishenes Reports m 1927, 1929 and 1932, and 
desonbos tho musculature of Lophogaster fypicus and 
Qnathophausia zoea Tho weight of ovidonoo shows 
a close affinity between tho Euphausiacoa and the 
lower decapods, although there are apparent 
similarities between Meganyctiphanes on one hand 
and Lophogaster, Onalhophausui auid Praunus on the 
other. It IS ooncludotl by tho author, after very 
careful consideration, that the fonnor represents a 
true relationslup (homology) and that similarities 
between mysids and eiiphausids are due to con¬ 
vergence These researches on the abdominal muscles 
are carefully and beautifully worked out and are 
accompanied by fine drawings 

Welfare Problems m India 

Impending constitutional changes, which will affect 
welfare administration in India, add particular signi¬ 
ficance to two articles by Mr Cedric Dover m the 
January issues of Mother and Child and the Quarterly 
Review. Ho discusses the organisation and condition 
of maternal and child welfare in India, and tho needs 
and defects of welfare legislation Maternal mortality 
rates are 4-20 times, and mfant mortality rates 3-4 
times M much os the averages obtammg m England, 
and are closely correlated with communal prosperity 
and housmg conditions An interestmg biological 
correlation is that between climatic conditions and 
frequency of conceptions, tho maximum number 
occumng m Bombay during the period of minimum 
humidity (January-April) Both articles emphasise 
the need for centralisation and greater co-ordination 
of welfare activities A consolidateil Public Health 
Act for all India is regarded as the primary essential 
of welfare legislation, and a commission on legal 
reform is suggested, which will recognise that “the 
mam object of law is the prevention of dysgenic, and 
the encouragement and establishment of eugoiuc 
forces”, unimpeded by traditional beliefs The 
operation of Hmdu, Mohammedan and Christian laws 
under one administration is dismissed as “an 
anachronism that needs no emphasis”. 

Commercial Tunben of the Punjab 

A Forest Bulletm, Ho. 84, m the Economy Senes 
of the Imperial Forest Research Institute, Dehra 
Dun, has been recently issued (Delhi: Manager of 
Publications, 1934) entitled the “Identification of 
tho Commerci^ Tunbers of tho Punjab” by K. A. 
Chowdhury, wood technologist. The Indian Research 
Institute has been a pioneer m gettmg together 
information on tho timbers of a definite region, 
having undertaken intensive research m the timber 


resoiircas of India during tho past twenty years ; 
with the result that tho number of timbers now sold 
in the market is much greater than it was a few years 
ago This fact, states tho author, has resulted m 
dilTiculties in identification of lonio of tho spocios 
whioh have now loino upon fho iiiaikot The aim 
of tho Bulletm, and a jirodocossor on Burma 
timbers, IS piimarily to show tho differences of 
tho anatomical stnicturo of somo of the more 
commercial timlxirs of tho Punjab, and the way 
to identify them on tho spot with tlie assistiuice 
only of a hand Ions and pocket knife Brief notes 
aro also given on the strengths, seasoning properties, 
durability, working qualities and usos lor each 
species those latter adtl greatly to the practical 
value of tho publication Tho commercial woods of 
tho Punjab, of which a proportion are temporato 
species, both conifer and bioaii-loavoil sjieoies, aro 
comparativoly few in number and their identification 
18 by no means difficult Those who make use of this 
Bulletm will find the excellent low power ( x 10) 
photomicrographs of considerable assistance Tho 
species dealt with include the Himalayan conifers, 
deodar, spruce and silver firs, several pmes and 
brood-leaved trees such as walnut, several oaks, box¬ 
wood, poplar and alder, and the Plains species, such 
as s41. mang( 0 , tun, siasoo, tamarix and so forth 

Chemical Research m Czechoslovakia 

Uninfluenced by the economic depression, which 
has been felt in Central Europe as keenly as else¬ 
where, the various schools of chemical research m 
Czechoslovakia have continued their activities with 
undtmmished energy, as is opparent from tho papers 
publislied in vol 0 of tho Collection of Czechoslovak 
Chemical Communications In inorganic chemistry, Dr. 
Skramovsky’s 'stathmographic apparatus’ has found 
further application in the study of complex inorganic 
salts such as tho bismuth oxalates. The apparatus 
autonnatically records photographically the change 
m weight of a substance with, for example, increasmg 
tomjierature Strikmg dehydration curves have been 
obtamed and results are found to vary according to 
well-defined oircumsteuices Thus copper sulphate 
crystals from aqueous solutions show qmte different 
behaviour from those from sdcoholic solutions. 
Further, inoculation with lower hydrated salt causes 
characteristic changes m the curves photograplucally 
recordtxl The statlimographic method thus seems 
to promise a new field of mvestigation m morgariio 
chemistry. In physical chemistry, the Prague polaro- 
graphio school has published further work especially 
in connexion with the catalytic evolution of hydrogen 
at tho droppmg mercury cathode, which can be mode 
use of m micro-analytical tests Revenda’s work m 
Prof Heyrovsk^’s laboratory has extended tho 
applicability of polarographic analysis to the anions 
In organic chemistry, the Collection includes results 
of researches by Prof Voto6ek and his collaborators 
on new conversions of sugars to furano compounds 
Now glucosyl-alkyl-ammes are described, and tho 
constitution of fuco-hexoiiio and rhodeo-hexonio 
acids has been worked out. 
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Amencan Geophysical Union 

Thk Amencan Gteophyaical Union, ostabhslied in 
1919 aa the American National Committee of the 
International Union for Ceodesy and Geophysics, 
held its annual congress tins year at Wushmgton, on 
Apnl 26-28, and one of its sections met again at 
Berkeley, California, on June 20-21 All the seven 
sections of the Union, for geodesy, seismology, 
meteorology, terrestnal magnetism and electricity, 
oceanography, volcanology, and hydrology, mot at 
Washmgton Only the hydrology section was repre¬ 
sented at Berkeley, where its meetmgs were associated 
with the Western Inter-State Snow Survey Con¬ 
ference The report of the Union is this year published 
III two volumes (reproduced direct from typescript, 
as in recent years), of which the first, of 267 pages, 
relates to the General Assembly and the first six 
sections ; the second vohune is still larger, of 370 
pages, and forms a striking illustration of the atten¬ 
tion now bemg devoted in the United States to the 
many aspects of hydrology—a subject almost neg¬ 
lected in Great Dntam. The volumes contain very 
many short scientific papers of great interest, as well 
as formal reiiorts on work m progress 

Mining Research at Binningham 
Wk have received the rejxirt of the work of the 
Mmmg Research Laboratory in the University of 
Birmingham during the year 1933, which has again 
been financed by the British Colliery Owners’ Re¬ 
search Association and by the Mmers’ Welfare Fund 
This executive board of mining research is doing 
excellent work under the chairmanship of Dr 
J. S Haldane Agam this year silicosis is investigated, 
but ui accordance with Dr. Haldane’s repeatedly 
expressed opinions, the work appears to be confiiieil 
to the determination of ‘free’ silica ; Dr W Jones’s 
investigations are not referred to Nystagmus, 
which was carefully mvestigated previously, is not 
specially discussed, although the investigation of 
underground illumination no doubt will play a very 
important part m minimismg the mcidenoe of this 
distressmg and costly complaint. Much appears to 
have been dune with regard to the production of 
gas of high calorific power from coal or coke oven gas, 
and various investigations tending to improve atmo¬ 
spheric conditions underground as well as mvestiga- 
tions into the physiology of the miner will no doubt 
prove of great value m the future > 

Calculations for Draughtsmen 

Thb Association of Bngineenng and Shipbuilding 
Drau^tsmen has recently added to its useful series 
of pamphlets one on “Some Notes on Deflection”, 
by Mr. W. R. Thomson, and another on ‘‘Mochauical 
Design of High-Speed Salient-Pole A.C. Rotors”, by 
W. R Needham. In the first of these the author 
gives a logical account of the prmoiples of defieotion 
of cantilevers and simply supported beams. No 
advanood mathematics is used, rough sketches being 
sufficient to give the figures necessary for the deflec¬ 
tion calculations, which are made by slide rule. In 
the second pamphlet, Mr. Needham deals with shafts 


and bearings, shaft stresses, critical speeds, rotor 
bodies, rotor poles, coil supports and balancmg. 
The stresses in high-spieed rotors arc of a very high 
order, and the centrifugal force of a smgle pole and 
ooil, says the author, at the ovorspeed may exceed a 
million and a half pounds. The overspoed m some 
hydro-oleotno machines may exceed the normal by 
as much os 100 per cent 

Bibliography of Seismology 

A NKW volume (No 12) of tho Publications of the 
Dominion Observatory (Ottawa) is, we ore mfomied, 
to be devoted to the bibliography of seismology. Tho 
first part, issued recently, contains notices of memoirs 
for the first quarttir of the present year It may be 
noted that vol 10 of tho Publications moludos the 
titles of 2,000 memoirs for tho years 1929-33 A still 
earlier senes, m which notices of 1,200 memoirs 
appearwl, was issuetl under the aiiapioos of the 
Eastern Section of the Soismological Society of 
America and was published m vol 17-19 of tho 
Btdleltn of tho Society Both scries wore prepared 
by the present editor, Mr E A Hoilgson, who has 
now the assistance of twenty-four collaborators All 
the important countries m which earthquakes are 
studied are represented on this list, with the exception, 
we regret to notice, of Great Britain 

Diseases of Swedes 

A NEW bulletin (No 74) issued by the Ministry of 
Agriculture (H M. Stationery Office, Is ) is concerned 
with two diseases of swedes. Experunonts with pure 
culture have shown that canker, which afioots the 
seed-bearmg plant, and dry rot which attacks the 
roots, are both due to tho same fungus, Phoma Ltngam, 
This fact IS of importance, as infected seed would 
bo likely to result in an infected root crop The 
disease is not serious m England, but has become 
prevalent in New Zealand; and smoe most of the 
seed used there is obtained from Groat Britain 
the question of mfeotion is important. Methods of 
seed stenlisation have been sought with no groat 
success, but evidence has been obtamed that weeds 
afford a sorioiis source of mfeotion. Qo<h1 cultivation 
would, therefore, seem as necessary as clean seed if 
spread of the infection is to be avoided. 

Populabon Problems 

The third General Assembly of the International 
Union for the Scientific Investigation of Population 
Problems will be held in Berlin on September 9, at 
11 am., in the rooms of the University. An Inter¬ 
national Congress will be held in Berlm on September 
10-16 under the auspices of the Intemationeil Union. 
The Congress will have the following divisions: 
(1) Population Statistics; (2) Biology and Raoe 

Hygiene; (3) Social, Economic and Psychological 
Problems of Population ; (4) Mediome and Hygiene. 
The business office of the Congress is, Berlin W 62, 
Einemstraase 11. 

Congress of Anthropology 

The sixtewth Congress of Anthropology and Pre- 
bistorio Aroheeology will be held at Brussels from 
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September 1-8. It will consist of the following 
sections : morphological and fimctional anthropology, 
blood groups, human palaeontology, heredity and 
selection, psycho sociology, criminal anthropology, 
ethnography, folk-lore and history of religions. 
Further mformation cam bo obtained from the 
general secretary. Dr Dekeysor, 9 nio dos Sablons, 
Brussels 

The Sky m May 

Vkntjs contmuos to be a brilliant evening object 
Both Its brilliance and its eastern elongation are still 
mcreasmg Mara passed through opposition on 
April 6, and is now an evening object It will bo 
Stationary on May 19. The planet is very con¬ 
spicuous m the southern sky just before midmght 
Mars has been very close to y Virgmis during the 
last week m April This star is worth exammmg with 
a small telescope as it is a double star which is 
oasdy resolved, the two components, whoso mag¬ 
nitudes are and 3“C8, being six seconila of arc 
apart. Jupiter is m opposition on May 10. The 
planet is rather far south of the equator Saturn is 
still a mommg object. Tlie moon wiU occult the bright 
star 8 Geminonim on May 7 Both disappearance 
and roappoaranoe will be visible at Greenwich, takmg 
place at 2l*'69“ and 22'‘66"' G M T. respectively 

Announcements 

Pbof. a, C Skwabu, professor of botany ui the 
University of Cambridge, has been elected a member 
of the Norwegian Acsulomy of Science and Letters, 
and also an honorary follow of tho Indian Academy 
of Sciences, Bangalore 

As a token of their admiration, tho friends of Sir 
Arthur Evans m the Mediterranean have subsonbed 
towards the cost of a portrait-bust of himself to bo 
presented to lum m recognition of his pionoer work 
m tho exploration of the Mediterranean bronze ago 
civilisation at Knossos. The presentation took place 
on April 14 m the Museum at Condia m tho presence 
of a numerous body of friends and admirers. 

The thirteenth award of the Faraday Medal of 
the Institution of Elootneal Engmoors will be 
presented to Dr. F. B. Jewett, of New York, at the 
ordinary meetmg of the Institution to be held on 
May 2. The presentation will precede tho twenty- 
sixth Kelvm I.ieoture, which will be delivered by Sir 
William Bragg, on "The Molecular Structure of 
Dieleotrio8’’k 

Thh forty-first James Forrest Lecture of the 
Institution of Civil Engineers will be delivered on 
May 14 by Prof. O. T. Jones, Woodwardian professor 
of geology in the University of Cambridge, who will 
speak on “Geophysics”. 

The. Royal Geographical Society has made tho 
following awards for 1936: Murchison Grant, to 
Mr. R. P. Bishop, for his surveys m Bntish Columbia 
and other services to geography; Back Grant to 


Mr Wilfred Thesiger, for hia journey through the 
Danakil country, 1933-34, Cuthbert Peek Grant 
to Mr A R Glen, for his work in Spitsliergen, 
particularly his leadership of the Oxford University 
Expedition, 1933, Gill Memorial to Mr E E. 
Shipton, for his plane-table surveys of tho mner 
Nonda Devi basin and the nniKhbourmg watersheds. 

Prof W L Brago will deliver tho twenty-fifth 
annual May Lecture to the Tnstilnte of Metals on 
May 8 in tlie hall of the Institution of Mechanical 
Engmeera, Storey’s Gate, Westiunister, SWl, at 
8 pm Tho subject of Prof Bragg’s lecture will bo 
“Atomic Ari'angemonts m Metals and Alloys” 
Tickets of admission can bo obtamed from tho 
Secretary of tho Institute of Metals, 36 Victoria 
Street, London. S W 1 

Drs. Aoharp, Lapii que and Mayor of Pans, 
Policard of Lyons and Boiiin and Vi^s of Strasbourg 
havo beon oloctod members of the seetion of bio¬ 
logical sciences m tho French Superior Coimeil of 
scientific research, and Drs Martin, director of 
Institut Pasteur, and lloiissy, of the faculty of 
medicme of Pans, extraordinary members 

The August Forol foundation of the German 
Academy of Natural Sciences at Halle, which is to 
award a prize every two years for researches in the 
subjects m which Forol was specially interested 
(eugenics, the alcohol problem, study of ants and 
tho central nervous system), has recently made its 
first award to Dr Graf, who is head of tho depart¬ 
ment of industnal physiology at the Kaiser Wilhelm 
Institute of Dortmimd 

An mdex to the Atlrophyatcal Journal coveruig tho 
issues of January 1920-Juno 1932 (vols 61-76) will 
bo published in May It can be obtained, price 2 60 
dollars, moluduig postage, from the University of 
Chicago Press, 6760 Ellis Avenue, Chicago, Illinoia. 

Appucations are uivitod for the followmg appomt- 
ments, on or before the dates mentioned ;—-A lecturer 
m zoology in the University of Capetown—The 
Secretary to the High Commissioner of the Union of 
South Africa, Trafalgar Square, London, W.C.2 
(April 30). A lecturer in the Engineormg Department, 
College of Technology, Ijcieester—'Phe Registrar 
(May 4) A junior scientific officer in the Scientific 
Research Pool, Air Mmistry—Chief Superintendent, 
Royal Aircraft Establishment, South Famborough, 
Hants (May 4). A temporary engineermg assisteuit 
in the Directorate of Works, War Offico—The 
Under-Secretary of State (C 6), Tho War Office, 
S.W.l (May 6). Inspectors m connexion with Agri¬ 
cultural and Horticultural Education and Research 
under the Mmistry of Agnoulturo and Fisheries— 
Tho Secretary, Ministry of Agnoulturo and Fishenes, 
10 Whitehall Place, London, S.W.l (May 13). A 
physicist in the R^um and X-Ray Therapeutic 
Departments of tho General Infirmary, Leeds— The 
Secretary (May 18). A lecturer in mathematics at the 
Royal Teohmoal College, Glasgow—The Secretary. 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his corresponderUs 
He cannot undertake to return, or to correspond wUh the writers of, rejected manuscripts 
intended for this or any other part of Naturb No notice is taken of anonymous communications 
Notes on points in some of this week’s lettebs appear on p 650. 

CORUESPONOENTS ARE INVITED TO AITAOH BtMII.AB SUMMARIES TO THEIR COMMUNICATIONS 


Winter Feeding of the Tick, Dermacentor andersoni, 
Styles 

One of us (J I) O ) rocoiitly oii^nguii m invosli- 
gating the feeding habits of ticks at the Dommion 
Entomological Station at Kamloops, British 
Columbia, with special reference to the dissemination 
of disease—at the end of September, 1034, brought to 
the zoological laboratory at the University of Alberta, 
Edmonton, a limited number of adults of Dermacentor 
andersoni (native at Kamloops) for winter study In 
contrast to their behaviour througli the summer 
months, these ticks consistently refused to feed when 
brought to Edmonton m the autumn Incidentally, one 



h A. 

no 1 A Adult femtlo tick (O andertom) unfed B 
Engnmed feniAle, st the oommencemont iif egg-tayliig, 
Fetnuuy 10,1936 x 3 

mdividual jilacod on a sheep at Kamloops, as early 
as the begmnmg of September, had refused to engorge 
and was finally removed after two weeks This 
observation appears to agree with the experience of the 
Rooky Mountam Laboratory at Hamilton, Montana, 
where thousands of ticks are roared annually 

In all, eight adults wore used on domestic rabbits 
and man (J D O.) durmg November and December, 
but although willing to attach or to shift their 
positions and re-attaoh, none of them attempted to 
engorge (or if they attempted it, did'not succeed) 
durmg the six days that constituted the tost period 
m each case. 

The ticks being useless for practical purposes 
whilst behavmg like this, it was suggested by the 
other of us (W. R ) that if appropriate modification 
could be uiduoed m the physiological state of the 
host, the parasite might exhibit a correspondmg 
change of behaviour upon attachment The scheme 
of controlled illummation originally used on the 
Junxed, resultmg m the conversion of a sexually 
dormant autumn mdividual mto a fully sexod spring 
bird m a few weeks and evidently conducive to pro¬ 
found chan^ m physiology and metabolism, sug¬ 
gested an obvious method of treatment which was 
accordingly adopted. 


On December 14 a domestic rabbit was provided 
with a cage m which illumination could be precisely 
controlled, and for the week followuig was restricted 
to a day of seven hours duration On the eighth 
and subsu({uent days the period of illiimmation 
(ordinary electric light bulbs) was mcreasod by ten 
minutes daily A month lator an adult, unfed tick 
(which hail received no iliumination or analogous 
treatment) was placed on the rabbit It attached 
almost immediately and was replete at the end of 
two weeks (The normal summer engorgmg period 
for D andersoni is nme days ) Two more adults 
were then simultaneously applied but both, unfor¬ 
tunately, wore females One of those had failed to 
feed on man at the end of November but now, after 
two days of mdocisive attachments, began to engorge 
and was replete on the fifteenth day Eight days 
after removal it began to lay eggs, mevitably m- 
fertile(Fig 1) The second mdividual changed positions 
spasmodioally for a week, when engorgement ensiiml 

Depletion of the stock of adult ticks permitted 
the use of only one other This was first placed on 
an untreated rabbit, on which it remained attached 
for live days without signs of engorgement. It was 
then transferred to the illuminated host, oaged under 
an opaque capsule strapped to the skin of the rabbit, 
with mtervening water batlis absorbmg the heat 
from the illummatmg bulbs It attached itself per¬ 
manently on the fourth day, when engorgement 
commenced 

An additional supply of newly emerged adult ticks 
was received from Kamloops on February 18. In 
view of the fact that by this date the days had been 
lengthonmg for two months, three were at once 
placed on an ordinary stock rabbit. Two attached 
and began engorging on February 19 Tlie third 
has faileil to engorge to date. 

The limited material that has been available would, 
no doubt, make a lengthy discussion of these results 
premature The most suggestive pomta are self- 
evident They seem to be sufficiently novel, however, 
to justify publication at this stage and to warrant 
repetition and expansion m the future, 

William Rowan. 
John D. Greqson 

University of Alberta, 

Edmonton, 

March 1. 

' Rowan, W , ‘‘B«latk>n of Light to Ulgiatlon and Developmental 
Changes”. Matuu, lU, 604 . 1926 


The Antiluemorrhagic Vitamm of the Chick 
OOOURBENOB AND CHEMICAL NaTDRB 
In earlier paper8*<* a new deficiency disease m 
obioks has been described which is choraotensed by 
a tendency to large hsamorrhages. It has been 
ascribed to the lack of a speoifio antituOmorrhagio 
factor which is different vitamm C. More 

recent work has .demonstrated that the factor in 
question is a fat-aohible vitamin oooumng m hog 
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liver fat, in hemp seed and certain vegetables, such 
os tomatoes and kale, and—to a loss degree—in 
many cereals Beef muscle, calf bram and b^f lungs 
desiccated at low temperature are ineffective when 
they form 20 per cent of the diet, hut 20 per cent of 
dri^ hog liver will prevent the disease 

The antihaimorrhagic vitamm cannot be identical 
with A and D, since very large doses of these vitamins 
in^ the form of concentrates or fish liver oils are 
ineffective Commercial (a, P) carotene or 4-10 per 
cent of fresh wheat germ oil do not prevent the 
disease, but large amounts of wheat-genn oil 
(24 per cent) afford some protection 3-4 per cent 
of hog liver fat will completely suppress the 
symptoms 

The vitamin occurs m the easily soluble non-sterol 
fraction of the non saponifiable matter In hog liver 
fat it is not destroyed to any great extent by 12 hours 
heating as a layer 1-2 mm. deep on a boiling water 
bath, but It appears that there is some loss durmg 
the concentration process When the petrol-ether 
solution of the non saponifiable concentmtc is shaken 
with 90 per cent methyl alcohol, the vitamin remams 
in the petrol-ether It resembles m those respects 
vitamm E Further concentration by means of 
chromatographic adsorption and vacuum distillation 
using a Standardisation method of Schdnheyder de¬ 
scribed below 18 under investigation 

Since hog liver fat is many times as active as 
wheat-germ oil, it is very unlikely that the anti 
haemorrhagic vitamm is identical with vitamin E. 
I therefore suggest the term tntainm K for the 
antihaemorrhagic fa<itor 

It has not boon possible to demonstrate the re- 
(juuement of the antihaemorrhagic vitamm lor other 
animals than chicks, but this pomt is bomg mvesti 
gated further, 

H Dam 

Biochemical Institute, 

University, Copenhagen. 

March 19 

‘ ham, NiTliRB, US, 908 , 1934 
* Dam and arhOnheyder, BuirJmm J , 98, 1395 , 1934 


Mkasurbmisnt and Biological Action 

In a recent paper' a deficiency disease in chicks 
was described, the mam symptoms of which were a 
tendency to lau^e haemorrhages, oertam pathological 
ohwgos m the gizzard and anaemia The bloc^ of 
chickg suffermg from this disease has a considerably 
prolonged clotting time, which is undoubtedly con¬ 
nected With these symptoms. MoFarlcuie et al * have 
made the same ofa^rvation on chicks roared on an 
insulficient diet. 

The clottmg time has been determined m the 
following ways . (1) The brachial vein was opened 
by a slight oi^t and 2-3 ml blood allowed to drop 
slowly, durmg ramute, mto a small porcelam 
bowl The tune from the vem puncture until com¬ 
plete clottmg IS called clottmg time, which for 
normal chicks is 1-6 minutes, while it may be several 
hours for the sick amimals. In spite of the roughness 
of the method, it differentiates between sound end 
sick animals, and the results are m accordance with 
those obtidned by the followmg more exact method 
of measoring the clotting tune. (2) The carotid 
artery is ducted ftoe, a cannula is inserted mto the 
lumei^ of tile vessel and by means of a record syringe 
nti, blood is aspirated and then placed in paraffin 


coated tubes previously cooled to (»’ C The tidies 
are centrifuged and the siiiv'matant plasma is re- 
mo\ed with pipettes mto tubos, corked and storrxl 
in an ico box This plasma will clot only after addition 
of a clottmg agent (ombiyonic tissue or lung tissue 
juice) 

Nonnal and sick plasma show an enoimous dif 
ference m the clotting time under the same conditions 
and towarils the same clotting agent (tedmiqiie 
Albeit Fiseher’) By incioasing the f oni entration of 
the clotting agent a sick plasma c an be made to clot 
iiH quickly as the normal The c-onc entration of th(> 
elottmg agent which clots tin nonnal plasma m 
3 min IS called It) That multiple of the eoncenlration 
10 which is riiK-essary to clot a sick plasma m 3 mm 
will bo a ipiantitative expression of the morbiditc of 
the animal The plasma of a sick animal will become 
perfectly normal m a few days by oddmg a sufficient 
amount of vitamin K 

The quantitative detenninatiou of v itainm K is 
based ii|k>ii the curative method One unit of 
vitamin K is the smallest ainoiiiit which during a 
cortam tune can bring a sick animal with a certain 
degree of morbidity to the normal state with respect 
to the clotting time 

It IS difficult to explain theoretically the prolonged 
clotting tune of the blood from a sick animal since 
there are no morphological changes in the blood, or 
changes in the fibrinogen or calcium content A 
change of pH is also not the cause The content of 
the throinbokinase in the tissue of the sick animals 
IS not reduccxl, nor is there anj increase in the content 
of antiprothroinbm in the plasma The investigalwn* 
hate mhoum, however, that in normal plasma a compo¬ 
nent ts present which accelerates the clotting of the plasma 
from sick animals, even if the concentration of the 
normal plasma is very small (a few per cent) 

It is supposed that lack of vitamm K causes a 
decrease of the clottmg acceleratmg component in 
the blood The nature of this component as well as 
Its possible r61o m animal and liiiman pathology is 
now under un’cstigation 

F hrHONHBYDKR 

Biochemical Institute, 

University, Copeniiagen 
March 19. 


SrliOnhcyilrr, Biochem J . 98, 1359 , 101 

I. H ./, 1931^^ 


• Hrrsrlsn< et at, Biorkem J , ft 

• Albert Fiseher, PflUcrm ArrMv, 


Loss of Velocity of Neutrons in Heavy Water 

We have made some experiments on the Fermi 
effect produced m silver, when the neutrons are 
alloweri to pas.s through a layer of heavy water Wo 
used double-walled cyhntlncal glass vessels which 
could bo filled with ordmary water or heavy water of 
98 per cent purity The neutron source, a tube 
containmg radon mixed with beryllium {lowder, was 
placed m the narrow inner tube of this double walleil 
vessel 

The vessels were of two different sizes the smaller 
ones contamod 8 8 gm D,0 or 8 gm H,0, the 
difference of radii of the inner and outer cylmdricol 
surfaces of the liquid bemg 9 6 mm , the larger 
vessels contamed 26 gm, D,0 or 23 4 gm. H,0, the 
difference of radii bemg 16 6 mm During exposure, 
a silver receiver was pressed against the outer walls 
of the vessel surrounding the source, and the activity 
measured afterwards under standard conditions with 
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a Goiger counter With each type of voaael we 
counted the impuLsos duo to induced activity (a) wlien 
the vosBol WHS empty, (b) when it contained heavy 
water, (c) when it contauied ordinary water The 
results are shown in the accompanying table , the 
hguroH are the total number of counts obtained in 
thirty experiments for each entry. The ratio of the 
figures in (Jolumn a is eipial very approximately to 
the ratio of solid angles aubtoiided iii both cases 



We see that the ofUcienc^ of neutrons in producing 
the Ketrni effect is considerably increased whon the 
neutrons pass through a comparatively thin layer 
of heavy water This mcroaso must be asciibed 
to the slowing down of neutrons resulting from 
their collisions with diplons The effi'ct is smaller 
111 heavy than in ordinary water liecanse in a 
head on collision with a diplon the neutron loses 
only two thirds of its velocity Galling d, and 
A, the coerticicnts by which the efficiency of 
neutrons w multiplied whon they pass through 9 5 
min heavy and orduuny water, if, and /i, the corre 
s[>unding cocfflcipnts for the thickness 16 6 mm , we 
s*H> that r/,/d,* IS greater than This means that 

a small increase of the thickness of the scatteror 
I'orresponds to a relatively greater increase ot the 
c(M*fflcioiit d (heavy water) than of the coofficiont h 
(ordinary water) This diflorenco is jirobably due to 
the fact that in the case of collisions with diplons 
the effective scattering takes place mostly in the 
bat kwanl direction, while m the case of coIImionR with 
protons the scattering is always ui tho forward 
directioii For this reason, in our arrangement 
multiple scattering must play a more prominent rdle 
in heavy tlian ui ordinary water 

Kxfierinients on the slowing down of neutrons in 
compounds of hydrogen were made by Westcott and 
Hjerge', who wore led to the conclusion tliat the 
moan free path of the neutron in tho scattorer de¬ 
creases with their velocity and that their ofllciency 
in silver is mvorsely- proportional to the energy 
Assummg that the cross sections of ihpiona and pro¬ 
tons for collisions with neutrons are only slightly 
different, wo find that the ideas put forw&rd by West- 
cott and Bjergo account also in a satisfactory way 
for our experiments 

We have satisfied ourselves that tho effect of heavy 
water described m this letter is not duo to neutrons 
produced m heavy water by the g^mma rays of 
radium C'*, because with the small quantity of radon 
(40 milliouries) at our disposal, no radioactivity could 
be detcctc«l m silver exposi'd to a tube contammg 
radon but no beryllium and surrounded by 26 gm 
heavy water 

H Hkrszfinkibc,. 

J Rotblat 

M Zyw 

Mirostaw Kombaum Radiological Laboratory, 
Warsaw 
March 18. 

■ C H yy'Mtcott anil T BJerge, Pro- Comb Phtl Sac, ». 145, 

' T K. Banks, T A Chalmers snd F L Hopwood, Natdsb, 1M, 
«S, Jaa 1», 1985 


Atmospheric Condensation Nuclei 
Wk have measured the diffusion coefficients and 
the rat&s of fall under gravity m air of atmospheric 
condensation nuclei The values obtained for the 
diffusion coefficionts are fairly consistent, the avi'rage 
being about B — 18 X l(>'*om.*/sec The well-known 
relation between mobility in an electric fiolil and 
diffusion coefficient gives mobility ~ D X eNjP If 
e is the electronic charge, eNjP is very nearly 4(1, 
and tho corresponding mobility is 7-2 x Iff'* cm /sec / 
volt/cm , which is ii probable average value for the 
mobility of tho large atmosplieno ion 

The v'alues obtained for tho rate of fall show 
more scatter, but observations mode with two 
apparatus of quite iliffercnt construction agree m 
giving a moan value of about 0 7 y 10“* cm /sec 
Comparing the rate of fall under gravity with the 
mobility, we have iny x .30fl/e — 0 7/7 2 This 
gives for tho mass of tho condensation nucleus 
whiffy KC* gram If it be assumed that the 
nucleus is composed for tile greater part of water, 
tho radius corresponding to this mass is .3-4 x 10“* 
cm This 18 in good agicemont with values dcrivisj 
by tho application of the Stokos Cunningham law 
to mobility data 

Details of tho experimental methods employoil 
Will bo given m a later publication From results 
alroaily obtainetl, it appears that by those methods 
it will be rwulily possible to investigate the sizes 
of Condensation iiiidei under different conditions 
Tlio question of venation m the size of tho nuclei 
has boon tho subyeet of much diseussion, but no 
method of makmg moosuremimts appears to have 
been hitherto available 

J J Nolan 

University College, V H ClrKBUiNi 

Dublin 
Fob 16 


Titration Curve of Vitamin B, 

Tub titration curve technume furnishes a con¬ 
venient method of studymg the eonstitiition of 
lonisable organic compounds the possibilities of which 
seem to insufficiently appreciated by many' 
organic chemists From one relatively simple opera¬ 
tion, information can bo obtained as to the combming 
weight, the number of acid and beusie groups in the 
molecule, and their several dissoeiation constants 
With the aid of the ‘formaldehyde curve’ method, it 
18 possible to identify which of the various pK values 
m a given complex ampholyte, acid, base or salt 
relate to ammo, carboxyl or hydroxyl, or siilphvdryl 
groups' These measurements can be done on a very 
small amount of matonal, for example, no more than 
a milligram or so when doalmg with a substance of 
the molecular dimensions of vitamm C* or B, 

Our first observations on vitamm B, were made 
with a crystalline specimen of tho dihydrochlonde 
kindly piovided by Prof B. C P Jansen in 1931, 
and more recently we have exammed also specimens 
of a higher degree of punty obtained m 1934 through 
tho courtesy of Prof Jansen and of Prof R A Peters 
Essentially similar results were obtained on all 
speounons, whether derived from yeast or from noe 
polishings. This supports the view that the crystals 
represent the vitamin itself m a substantially pure 
state. 

Tlie vitamm dihydrochlonde at dilutions aroimd 
itf/20 m water hks a pH value of approximately 3. 
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On titration with alkali, the curve of a uroiip withpK 
value of 4-9 is the first to appear The combining 
weight of the vitamin ihhyilrochlontlc, determined 
from the amount of alkali taken m the neutralisation 
oiirve of this >;roup, is 330 3 per cent Tins is m 

gcHxl agreement with 337 for (’iilfi|ON4S 2HC1“, but 
does not agree with 365 for Ci,H|,ON,S 2H('1,H,0 oi 
C„H„O.N,S 2HC1*. or 357 for ('„H,.0,N.S 2Tff'l» 

On contuiuation of the titration with alkali, a 
further curve is reachisl with pK vahn‘ of about 9 
This curve, howi'vcr, takes approxiinatolj twice the 
alkali titre of the hi-st Its most striking peiuhiuilv 
IS that e(|iiilibriuin is only slowly attained After 
each separate inldition of alkali the pH undergoes a 
sharp rise, but then gradually sinks again to a inon 
aeid value, equilibrium not being loathed until 10 15 
minutes A correspoiulmg slow changi> in equilibrium 
to a more alkaline ri'action is encounteretl dining 
subsequent back titration with h,vilroi hloric and 
These observations point to the pri'sence in the mole¬ 
cule of a distinctive ‘pseudo acid’ airangement which 
IS transformed to a labile acid group under the m 
fliience of alkali Such pseiulo atitls an' alnsuly 
known to exist in ci'rtain synthetic compounds m 
the py rimidine and alliod sei les* 

On back titration with hydrochloric and it is 
found that the titrable arn-owit of the pK9 gioup has 
dmuiusluHi as a result of the action of the alkali 
Kven in a titration carried out at room ts'mperature, 
n loss of 10 per cent or more may occur, depeiidmg 
on the length of tunc the solution is jyennittod to 
remain at the alkaline reaction This finding suggests 
that the variations which have been noteil m the 
biological activity of different specimens of vitamin 
B, obtained by different workers may be duo (us 
pr<‘viously hinted’) to a variable dogrts> of uiactivation 
brought aliout through contact with alkali 

In presence of a solution of 5 per cent formaldehyde 
the pK 4 0 curve undergoes a slight shift to a more 
acid reaction The magnitude of the shift is less than 
that to be expcetesl for a primary ammo group The 
labile group at pK9 is not appreciably afTefttHl by 
fonnaldehyile This finding is m keeping with the 
earlier belief that vitamm B, activity does not mvolvo 
presence of an NH, groiiji* (cf Williams’s formula’) 
We are able to add that conclusions somewhat 
similar to the above have been reached by Ogston 
and Moggridge”, who have kindly informed us of 
their results prior to their publication, and to whom 
wc communicated our earlier flndmgs 

Our detailed results will bo published later, and 
observations are proceedmg on the behaviour of 
oertam scission products of the vitamin and of a 
number of synthetic analogues 

T W Birch 
Leslie J Harris 

Nutritional Laboratory, 

Cambridge 
Apiyl 16, 


■ HarrlB, Bln* and Harrli, SioeJum. J , S4, 1080 , 1»30 
• Birch and Hanto, BtorUtm J , n, 696 1033 

. Wlndaua M at., AaeAneA OUttntm, 342, 1032 WiUlanw, 
J Bm Oktm, 17, 817, 1935 Klimenler, O’Brien and Petem, 
•' • "• 

‘ Wl^ua tt al , ATocVfc* OSttinatn, , 1»82 Jaiwen, Her 
trap Mm , II, 8«6 , lOU 
I Oikem , Ml, 125 . 1932 

r J’ (private eammnnlratlon) See also Hilbert, 

« liS" Bi'rgniann and Johnaon, Bar , 

\ 5*?^ Bevlew Bloohem.”, I, 257 , 1983 

MoCo llnm and 8hnmonila, J BM Cham n, 66 , 1018 Poteia, 
■"TwoL* • UL 8 M ; 1924 
»n25!I?^ i «oe , 57, 229, 1935 

" 0«Moa and Ifoegrldse, BioeAem g , I# (In prctt) 


Critical Phenomena in the Oxidation and Self- 
Inflammation of Hydrocarbons 
In 1933 TowiicikI and Mimdlekivr'.” discovered a 
now pbeiioincnon in flic self mtliimriatinn of mixtiiics 
of an and bydiocaiboiis They' showisl that on 
r<*,<-hinga certain piessurc tlioic was a shiirji rrsluction 
(1(H) 20(1 (' ) III the mllivmmntion temperature 

Similui effei ts occur in oxygen niivtiircs*,*,^ 

Townond and Maiiillckar considcicd tliat the data 
wore msufflcient for drawing a (innl i orii lusion as to 
the chaiactcr of the above montionisl phenomenon, 
and advanced a tentative hypothesis in winch 
Ignition in the higher tcmpoiaturo range was con 
sidornl to {xwlain mainly to the thermal deeoin 
position products of mtcrmisliate compounds (prob¬ 
ably aldehydes) , ignition in the lower teinperatiiie 
range would occur wlien tempei-atiire and pressure 
conditions favoureil thesiirv iMil and further oxidation 
of those boilies 

An alternative exfilanation has oci'urrwl to us m 
which, in adihtion to the direct oxidation -4 — 13 (1) 
with vclodtv w’l tlirro is n reaction which proceeds 
cataly'ticiillv with a velocity ir, aicording to the 
equation A f-Y— /? (2) where ,Y is tlie catalyst The 
velocity v>i of the first rcwtion depends upon the 
temperature 


-Y is an intermediate product of the oxidation and 
IS tormeil in a reaction differing from tlie hrst in that . 

A Y B (3) 

The maximum eon< entrution of A' depends on the 
ratio kjkt It natural to suiipose that this ratio, 
and with it [XJmax . decrease*, witli incrotvse of tem¬ 
perature As a rough approximation wc may assume 
that 

k l.Ylmax f-r./nr 

It IS clear that the rcsiction velocity ic, will bo voiy 
small at both low and high temperatures on account 
of the smallness of f-BJKT and [A']m»x respectively 
in the two cases Howe ver, over a temperature range 
between these two limits, ui, may be relatively large 

If the above hypothesis is correct, the velocity of 
oxidation of the hydrocarbon, should 

increase rapidly with temperature over a very' wide 
range of pressure, and should tlien pass through a 
inaxiinurn into a region where there is a negative 
tomporaturo eoeffieu'iit On still further increase of 
tomjjorature, the velocity w Ijecomes more and more 
dependent upon alone, and should again increase 
according to Arrhenius’s equation 

In order to Uvst the above hypothesis, the velocity 
of oxidation of yiontano m mixtures containing 
f',H„-(-80, was studied iii quartz vessels at V'anous 
pi-essures below the ignition limit over a temperature 
range 300'’ -600° C 

1110 velocity is represented by' l/f50%. where /5o% 
is the time in minutes durmg which the pressure nse 
reacheB half its maximum value At low temperatures 
a fairly large period of induction is observe*!, after 
which there is a rapid reaction accompanied by 
ohemilumuieaconce Up to 337“-346° C , as is evident 
from the experimental curves given m Fig 1, the re 
action velocity increases rapidly with temperature m 
all cases up to a sharply dofintxi maximum In the 
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temperature interval from 360“ to 600“ C, the the nnmoncal values of the quantities, are both 
velocity moreases very slowly and then, above completely arbitrary, depondmg upon the units of 
600“ C , rapidly agam, so that for example at P - measurement which may be selected”. 

20 cm and T--662“C , explosion takes place after The Stroud system is fully described in a paper 
a period of induction of 7 seconds The shape of the which I read to the Educational Section of the 
curves is similar at quite different pressures, and it British Association at the Liverpool meeting in 1923, 
IS natural to draw tho conclusion that with increase published in Engineering of September 28 of tliat 

year An example will illustrate its 
main features Tlie dynamical equa¬ 
tion / = mx IS a dotoitioiial equa¬ 
tion defining force, and according to 
Stroud each symbol contains its 
own units anil dmiensions , the 
equation is tnie m all units if only 
the units are written down with the 
numerical values when these are 
known For example, a train of 
mass 100 tons acquires a speed of 
00 miles per hour in 6 mmiites, what 
IS the average force T / = 100 
tons X 60 inilos/hour/5 min If tho 
forte IS wanted in tons weight, one 
ton wt ^ 1 ton X 32 ft /sec * 
Whence, dividing one by tho other 
and cancelling dimensions, we got 
y - 11/12 ton wt, 

Tho Stroud system has been 
opplied by him and others to all 
branches of physics and enables one 
to treat the science in symbols with¬ 
out reference to imits, as I have 
done m my letter In electrical 
science, for example, / ^ ce'/Kor’ is 
a definitional equation definuig elec¬ 
tric charge e, and Ko is a dimensional 
constant, which is assumed to de- 
of pressure we should observe two regions of thermal pend solely upon the medium , it covers therefore 
ignition -at low (c 300° C ) and at high (above our ignorance of the mechanism by which the force 
500” C ) temperatures These have m fact been is transmitted Tho cliarges e and e' can bo m 
observed for a series of hydrocarbons by Prettre, ampere-hours, coulombs, cgsES or km units, elec- 
IJtimanois and Lafhtto’ and by Townond and tronio charges or any other units, provided these are 
Mandlokar and others written down with thoir numerical values The same 

M Neumann applies to all other equations, hence it provides a means 

fl Aivazov of discussing problems m the science such as, “the 

Institute of Chemical Physics, fundamental dimensions of p, and K,”, irrespective of 

Lonuigrad systems of units It is as easy to work m electrons and 

Jan 7 ‘magnetons’ as in o.g s or any other units Hence the 

natural system of units which Prof WUberforco 

* h T A Townond and M R Mandlokar. Pne itoy Soe, A, Itt. presents does not mfluence any of my conclusions, 

b T*A Townond and M R Mandlokar. Proc Roy See . K. 1«. 

168. 1038 DimeaBions of Electric and Magnetic , whereas 

^ Cohen and M R Mandlokar,/*TOe Roy mme was headed “Fundamental Dimensions of po 

■ k yfoumann and V Katrovltch, Natdm, U8, IOH , 19)4 and K. in Electrical Science”. I hope that this is 

• c if, m! S2fl , 1930 difference of opmion between us and 

that now it is clearly stated, he will agree with my 
— —— deduotions 



Fundamental Dimensions of Electric and Magneuc 
ConsUnts p, and Kg 

The letter from Prof. Wilberforce in Nature of 
February 16, onticismg my letter in tho issue of 
January 19 on tho above subject, shows me clearly 
that the system introduced mto the teaching of 
dynamics and physics by Prof. Wm. Stroud more 
than fifty years ago, of allowing all the symbols m 
equations to oontam their own umte, is not so well 
known as I assumed or as it ought to be. This is 
clearly proved in the mtroduotoiy paragraph; refer¬ 
ring to the dimensions of p, and K, Prof. WU^rforce 
writes; "... these dimensions, and not merely 


James B. Henderson. 

38, Blaekheath Park, 

London, S E 3. 

Feb. 26. 


Do Whales Descend to Great Depths? 

Dr. F. D. Ohmanney, m his letter in Nature of 
March 16 (p 429), is of opmion that whales cannot 
descend with impunity below very moderate depths. 
In his “Discovery” Report on “The Vawular Net¬ 
works of the Fm-Whale” he limits their normal dives 
to about 130 ft. and now, m his letter, to 36 fathoms 
or 210 ft 
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old-time whalorN, like Soomsbj, experienced m the 
capture of whales by means of rowing boats and hand 
harpoons or simple gun hariioons, were of the npmiiin 
that Greenland wliales and certain other whales, 
when harpooned and trying to estapo, do dost end 
to much greater depths and this, except for a tom- 
poraiy exhaustion, without being any the worse 

As ma,v bo gathered fiom what Scorosby says, the 
whalers were of this opinion foi a niimboi of \oiy 
good reasons 

{1) The amount of whale Ime which had to bo c oilcsl 
into the whale boats, in diffi-rent localities, depc-nded 
on the depth of the water 

(2) In deep watei, when a whale 'soimdcMr, oi trad 
to reach the bottom the amount ol whale-line it ‘took’ 
oi drew out was limited and was obviously in pio 
portion to its si/e and diving powers 

(3) When the whale was* sounding’ and draw mg out 
the lino, the ‘fast boat’ behavcsl as if it was going 
right down it ic'inaine I in about the same place 

(4) After an interval, the whale roappeare 1 near 
where it went down, and was easily liaipoonod a 
second time by one of the other boats Even a 
whale that bad exhausted all the- line m the ‘fast hoot 
and was ‘looso’ or free to escape, came up nc'ar whe-rc' 
it went down 

(6) In deep water, unless 1 am mistaken, a whale 
cannot he captured by means of Hoats oi drogues’ 

A whale was certainly in an exhausUsl condition 
when it first eame up aftei a long and d(«>p dive, hut 
it given time and not nuiekly attackcsl a second tune, 
it soon recovered and broke loose, to bo caught 
perhaps at some later date with the old hiiqtocm still 
buried m its blubber At the Gieentand Sea and l)a\ is 
iStrait fisheries, many whales wc're lost througli 
negligenre on the part of the nearest assistmg boat 
quioldy to ‘strike’ a whalo a sec-ond time 

In reply to the practical part of Dr Ommanney’s 
letter, 1 would say that a long siibinergenco is not 
necessary to penmt a whalo oven when embarrassod 
by the harpoon and the whale-lmo to descend to and 
return from a depth of a mile In the case of whales 
that did not try to escape by ‘sounding’, the Ime taken 
out WL8 not limited or dofinito in amount Among 
106 it was always much more In 1895 in the Green 
land Sea, the Polar Star of Dimdee lost a whale with 
3,000 fathoms of Ime—all attached to a ‘first har¬ 
poon’ 

R W (IRAV 

8 Hartley Road, 

Exmouth 
March 24 

Tkebk is, I thmk, no reason why whales should 
suffer from the troubles which affect divers and caisson 
workers*, There is not enough air in the whale’s lungs 
to produce bubbles of nitrogen m the blood, oven if 
this were mostly absorbed on gomg down to deep 
water, and t}ie whale then came to the surface To 
reduce bubbles on decompression, the whale would 
avo to come up, fill its lungs and then go down 
until the nitrogen in the lungs was absorbed and repeat 
this operation, so charging itself with dissolved 
nitrogen. It is most unlikely to do any such thing. 

It has been sugg^ted that the lungs fill with 
water m the depths, and are emptied of water when 
the whale spouts. But I have come across observa¬ 
tions whioh showed that the spouting took place m 
a very few seconds, and therefore emptied only the 
mtry of the breathing passages It is most unlikely 
that the whale would have to spend time on the 


surfaco emptying it-< lungs of water How far the 
air in the lungs can 1 m“ cornprc'ssod depends on the 
anatomical arrangements and it is tins which must 
(uiitrol the depth to wliiih the whale goes 

I.KOVAiii) Hili 

Nicliolls Wood, 

Chalfont St I’eti i, 

Rucks 


Diet of Seals 

In a lettei in Nan hk oI Mauh (p 173), Mi 
R W Giaj says that there si-enis to be-v( i v little 
sdcntihc evidence lievond that given by- Mr (i A 
Steven on lliissubjict.and he objei ts to tin viilidilv 
of a gi in ralisation on a basis of a stud.y of only 
three spes miens 

In the post fiv'e years. 1 liiivo exaniinod four seals 
i aught III the Riv ei Tajk and hav h found the stomachs 
and intestines hi (ontam the ri'iniims of fish These 
included immense numbers of tlattisb, spiats luid somi- 
salmon smolts In tuldition, there weie grisit miriibei>i 
of small erustocen, but most of them were foinis vvell 
known o-s gill piini-sitx's of tisli 

Ineideiilnllj, tolerani e and preservation of seals 
on the soiitlieni < oasts of England ina> have had 
not a little hi do with the disappeaiance of salmon 
I loin livers 111 that iirtva 

Frank GitKt'NSHTKTns 
Natural History Department, 

University f’ollege, 

Dundee 
March 25 


Nova Hercohs, 1934 

The light eurv’o of this nova coiitmius to be 
abnormal after osiillatuig ln'tween 2*“ and Sm 
during the months Jaiuiaiy to March, the star bos 
faded rapidly diirmg the first half of Ajail to lo® on 
April 14 At the* same tune, the spc'ctnmi has altert'd, 
the chief new lines being due to [Ke 11], lepreaerited 
by omission maxima displaced to the \ lolet The 
two maxima pieviously present m H, [O 1] and Fo ii 
can now he scs-n only in the hydrogem Viands These 
have faded along with the contmuous speetrum, and 
on April 16 much the strongest line in the spectrum 
was [01] 0300, the sjwctnim now consists pro- 
duinmantl> of the forbidden lines of [Fc' it], LN it] 
and [O r], resembling in many res|iects that of t) 
farina? 

F J M Stratton 
E (1 WlLClAMS 

Solar Physios Observatory, 

Cambridge Uiiiversitj 
April 10 

Word-Association Tests of Trance Personalities 
T’his method of mvostigation* has recently Irh'ii 
contmued and extended with the following results 
1 In a special exjjoruneiit by Besterman and 
Gatty, the latter, actmg as subject, was tested 
alternately m two ‘jioses’ or ‘orientations of mmd’ 
based on different aspects of his own life No attempt 
was mode to give different reactions to jmrticulsr pre 
selected words ; but, in spite of this, signifi<Mnt 
differences were found between the two states, as 
regards both reaction tune and reproduction test 
It follows that such differences an‘ not, as I hail 
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«t first Bupp<j8Cj<i, ev'idenco per tie of tiie autonomy 
of the porsonulitioH compared 

2 Usiriia; the tonn ‘coiitrolK* to denote tiante 
pc'rsonahties spoeihcally associatwl with the inodium, 
as opposed to ‘commuiiicators' whicli are sjTotifieHlly 
assooiated witti the individual ‘sitter’, I finii tliat 
there is iv siftniticant tendency foi controls to show, 
in rivspect of rectron time, the eipuvalent of a lli'Hiitivo 
correlation- winch 1 am terming coimtorsimiliuity’ 
—when compared with other peisonalifles Thus, of 
1(1 comparisons involving ‘Feda’ (Afis l>eonaid’s 
control), 8 give a negative and 2 a positive lesult , 
while of 12 comparisons not involving Feda only I is 
negative and 11 aie positive The chance of tins 
disparity being fortuitous is less than 1 m 2,00(1 

The same tendi'nc^ is obseivablc with ‘Uvani’ 
(Mrs (larrelt’s lontrol) though to a lesser extent 
corresponding to the smaller ipiantity and inferior 
ipiality of the material ilvailable 

This curious jilieiiomenon seems exjilieablo onlj on 
the assumjition that ‘Feda’ and ‘Fvain’ are tine 
secondary poisonalitics formed round nucli'i of ro- 
jirossed material The fact of rejiression st'orns cal 
ciliated to produce in rcsjiect of certain words a 
longer reaction tune for the normal than for the 
secondaiy jiersonality. and piobably \ici‘ versa, thus 
affording o basis foi the inveise rolationshi)) observed 

Since the effect is not found m the ease of com- 
uiunioators, it would appear that thi“8i>, if they are 
to bo regardisl as modifications of the inediuin. are 
of a different tyjio from controls and formisl in a 
different manner On tbe itssumptioii that their 
1 laim to autonomy is ill-founded, they would seem 
to be more in the nature of histiiunui poses than 
scexindary jMirsnnalitios m the pathologieal sense 

3 Normal persons, eontrols, the (.latty poses, 
and the one ‘automatic’ state hitherto examincMl— 
ft total of 10 jxsrsonalities—agieo in showing, subjcH-t 
to very mmoi qualifications, a significant association 
of prolongation in reaction time with disturbance m 
reproduction This mdicatos that those diverse kinds 
of stole—whether normal, setonclary, ‘jHised’, or of 
a presumably dissociatisl character—ore at least 
‘undivided’ in the sense that a single soureo is 
responsible for both times and mprodiietions 

This 18 not true in the cose of two out of the tlirce 
oommunicators studied In iiach of those, one sot 
of reactions is mdistingmsliablo from thosi' of the 
normal medium -the other, equally well defined, is 
signiflcftntly different There is accordmgJy a strong 
suggestion to the effect that two factors are her© 
at work, of which one, if not extraneous altogether, 
18 derived from some state or level of the inodiiun’s 
mmd other than the normal, despite the fact that 
it 18 contemporaneously operative with it 

The tliird communicator shows the associatton 
lietween reaction time and reprodut’tion which in¬ 
dicates an undivided personality , but in this ease 
there is no signifioant similarity to the normal 
medium m respect of either component, though only 
one (reproiluotion) is significantly different Prob¬ 
ably the minimum straming of the evidence is 
required by supposmg that this personality has 
achieved m both respects a separateness from the 
normal medium—of whatever kind this may be—■ 
which the other two have achieved in one respect 
only. Whatkly Carinqton. 

Rotterdam. 

Feb. 23, 

• NAttJBa, ItM, 187; Proe. fut ISA 


Alleged Anxsthesia Produced Electrically 

Mr F. de ua F Chard, m dofeiidmg the electric 
‘stunning’ of animals*, states that it is “only a matter 
of time before . research confirms the opmions 
expressed by eminent pliysiologists m favour of 
oloctrie anu'sthesia for animals'’ Ry thus ])rejudging 
thi' issue. Mr Chard illiisfrates the very attitude 
against which my lettei was a protest 

Mi Chard odds some sweeiimg generalisations 
One IS that “4nimals are veiy much more susceptible 
to electric shook than hiiTnans’’ In tlie systeniatie 
researches of suoli workers us Koiiyvenhoven I tan 
find no evulenie to justify this statement, lie also 
claims (hut unlienlthy subjects are loss susceptible 
to electrii effects than are healthy ones , but .lellinek, 
a leiuling autliority on elettnciil lu eidonts, holds the 
contrary' view’ Hi' tlaiins also that “In electrical 
accidents, severe burning has been felt only os n 
stinging sinsation’ ’’ But in other aetulents severe 
pain has bts'ii felt The results ot iieeidonts vaiy' 
so widely, aeiortling to the manv variable laetors 
ooneemoil m them, that no such generalisation is 
worth eonsiileratioii 

Mr Chard’s reasoning leads liim to one coritliision 
that i-im be definitely tested by experience and provisl 
to bo wrong He eoneiiides on theoretical grounds 
that the “a r is twiie as effeitive as the inter 

mittent n t used bv Regensbiirger’’ But llegens- 
buiger prodiKiHj exactly the same offei ts tliat aie 
got in the slaughterhouse with a c , that is to say, 
when his current was too weak the pigs rocovereii 
too quickly and when it was too strong the reactions 
were too groat for commercial requirements The 
pomt that Mr Chard has overlooked is that tlio rate 
of change of the < iirront is an important factor as well 
cut the amplitude 

The real point at issue is that electric ‘anaisthosm’ 
has liooii pronounced genuine on the strength of two 
testa (i) absence of response to pam stimuli, and 
(ii) absence of pupil reflex Hi'rfz’s experiments have 
proved that these tests are not valid m the ease of 
electric immobilisation, and wo aie therefore without 
any means of knowing whether, or at what stage, 
insensibility supervenes My letter was a protest 
agamst attempts to short circuit the need for know¬ 
ledge 

C. W Hume 

14 The Hawthorns, 

London, N 3 
March 17 

■ NaTVRI, us, S«3, March 2, 103Ii 

• Quoted 111 Taylor's "Principles and Practice of Medical Juris 
pnidpiice”, vol I. p 62S, 19J4 

Newton and Spinoza 

With regard to the new biography of Isaac Newton 
by Prof More and to the review m Nature of 
January 6 (p 3), the followmg oonsiderationB may 
bo of interest Brought up in a family devoted to 
the Royalist cause, Newton became a staunch Whig 
As a fellow of Trmity College he is said to have 
been influenced by the Platonists, but in spite of this, 
Newton become a man of science who is far from 
Henry More’s mystical Paracelsio ideas. We must 
ask how this astonishmg development took place, 
even if we suppose that Newton’s genius was 
essentially resjwnsible for it. 1 believe that no 
biographer has yet pointed out the )>ossibihty of 
Spinoza’s views havmg influenced Newton, for this 
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great Dutch-Jowinh philosopher was the only one 
among the philosophers of the seventeenth century 
who may be ranked witli Newton Oldenburg, 
secretary to the Hoyal Society, viaiteil Spino/a at 
his residence at llhynsbiirg in lOfil and was in 
correspondence with liirn from KiOl until 1665 and 
afterwards, 1676 76, concerning scientific, jihiluso- 
phical and theological problems It is known that 
Boyle was inteiostedin Spinoza’s \ lew, and it is most 
probaVile that Newton too had somo knowledge of 
Spinoza and his woiks The “Theological Political 
Treatise” (1670) greatly influeniiMl Kiiglish meta¬ 
physicians, for example, Locke It might have 
inrtiienccd Newton’s political and theological views os 
well 

Of still greater inijxirtaiico is the ipiestion of the 
sources of Newton’s scientihc work If his thoughts 
about space and time were mnuenced by Moie, thoio 
18 already a contact witli Spinoza, bi'caiise Spinoza 
may also have been iritliienicd by More (see Prof 
L Roth's ‘ Spinoza”, p 70, Ernest Bonn, Ltd , 1920) 
But there is a groat diffeience hetwc'on the mysticism 
of the Platonists and the dchnitimess ot Spinoza and 
Newton In thoir conception (tod is not hidden in 
Nature, for they sought to hnd Him there, the 
universe is for them rational Wo find in Newton’s 
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thoughts tho same monistic and deterministic char¬ 
acteristic traits as in Spinoza’s For both, philosophy 
and science are impersonal statements of impersonal 
truth The geometrical dcmonstiation ot Spinoza’s 
“Ethics” (1677) is an expression of tins impersonality, 
and 1 suspect that the divluctive form of the “Prin- 
cipia” (1687) IS derivisl lathei from the “Ktliics” 
than fiom Eu< Iid In the ‘Pimiijiia", and also in 
the “Queues” of the ‘ Ojitics”. tlieie are passage"! 
which seem to exjness pantheistic ideas t’ertiiinlv 
tliere are other passiigi s wlmh may expiess an 
ojiposite point of view, but it is well known how 
great the prejudices of the time weie and that 
Spuiozism was reganhsl like atheism, and was theie- 
foro persecuted 

Prof Moie has studiiHl all the doi uinents reganling 
to Newton, and as he does not say anything about 
Newton’s conrioxioii with Simio/a, there sis-ms to 
exist no writtc'n proof We may suppose that Newton 
himself would have destniyed all documents or that 
his first editors triisl to cfTiice nil evidento of a 
damaging relationship 

Otto Hi Cit 

(lerman Umversitj, 

I’raguo 
Fob 24 


Points from Foregoing Letters 


Pitot' W Rowan and Mr .1 (in'gson rejiort that 
the disease carrying tii k, DermacftUor andersom, 
which hitherto refused to feed upon rabbits duimg 
winter, was inclueed to do so when the host was 
‘modified’ by previous griwiuallj' in< ix'aseil illumina¬ 
tion 

Chicks fed iij ion a special diet developeil a deficiency 
disease leaihng to changes in the gizzard, and to 
anwmia and haemorrhage The disease was cured by 
foodstuffs like hog liver fat, hemp sisxl and certain 
vegetables Mr H Dam considers that these contain 
an essential new vitamin K This cannot bo identical 
with the already known vitamins A and B, since fish- 
oils, which contam Ixith tlieso vitamins, do not euro 
the disease Mr F Schftnheyder describes the tests 
used m determining the change m the clotting time of 
the blood of plasma of diseased chicks These tests 
serve to estimate the quantity of vitamin K present 

The ability of neutrons to render silver radioivctivo 
has been shown by Messrs Herszfinkiel, Rotblat and 
Zyw to be increased by passmg them through heavy 
water, though to a less extent than by passage 
through ordinary water (Fermi effect) A small 
increase in tho thickness of tho "heavy water layer 
leads proportionately to a greater activity than in 
the case of ordinary water, and this is attributeil to 
the fact that neutron-scattering takes place back¬ 
wards m heavy water and forward in ordmary water 

Although the anti-bonbcn vitamin B, was tho 
first vitajiun to be discovered, its chemical com¬ 
position and structure are still uncertam Drs T. W 
Birch and Leslie J. Harris, from the change in the 
mtensity of aoidity-alkalmity (pH) upon addition of 
alkali to a solution of the purified vitamm, calculate 
its molecular weight to be about 33U This agrees 
fairly well with the formula C„Hi,0,N48.2HCI They 
ako find evidence for the presence of an atomic 
artangement that changes under the mflaence of 
Alkali, and may be responsible for the vonations in 
bicdogteal activity observed by different investigators. 


1'hc vi'locity of oxidalioii and >!elt innainination 
of hydrocarbons is of gn-at impoitance in connexion 
with the Voinhustion engine Piof M Nenmanii and 
Mr B Aivazov hav’c detvnnined th(> v< lotity of 
oxidation of mixtures of pentane and oxygen m order 
to test the hypothesis that the sudden increase in 
this (onstant, which occurs at a certain teinperatiuv 
and pres-siire, is due to an intermediary eatalytieal 
retu-lion Tliey find, in accordance with expi'Ctations, 
a maximum velocitj at 340' C 

Sir James Henderson, leplying to Pi-of WilbiT- 
force’s criticism of his treatment of the dimensions 
of p, and Ko m electromagnetic theory, contends 
that those dmionsions are not arbitrar>, and that 
this follows from Stroud’s system wherein everj 
symliol oeeuriing m a jiliysical equation contaias its 

In answer to Dr Ominaiinev’s objection, Mr R W 
Gray recapitulahw Seori'shy’s observations which 
hav'c hsl him to infer that whales can descend to 
great dejiths, 700 800 fathoms (not 2,600 fathoms 
as statcsl in Naturb of March 16, ji 420) Sii 
Leonard Hill exiiressos tho opmion that whales nets! 
not suffer from caisson distsyse after ileeji diving as 
there is not enough air m their lungs to produce 
bubbles of nitrogen m tho blocsl when tho anunals 
come back to the surface 

Mr Wliately Carmgton, having earned out, with 
normal and ‘psychic’ persons, further woi'd-assoeiation 
tests (time taken to respond to a list of words and 
type of response) finds that the ‘significant differences’ 
which he had previously found between medium and 
control, are also shown by other jieople in diffeitmt 
‘orientations of mind’ He finds now a negative 
correlation between the time-reaction to certain 
words which the medium gives in normal and m the 
‘trsmoo’ state From this ho deduces that ‘controls’ 
which speak through tho mediums are secondary per 
Honalities formed round nuclei of repressed material 
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Research Items 


Stone Structures in the Western Transvaal A iiiiinbcr 
ot stono structures ascribed to “tho aiii'ients” have 
biH-ii invostiKatwl by Dr. Ir K C N van Hoepen 
and Dr A (' Hoffman ( irgeologuMP Navorsntg nan 
(hi Naswruik Museum, Bloenifonf.ein, D1 2, St 1) 
TIiosh structures are situatisi at Buispoort, 24 niiles 
north west of Zeorust, and consist of stone walls 
which have senod for liuts, onelosuies around liuts 
and for cattle Th(>re aio also walls which served os 
storajte plattornis for gram bins, seini circular to 
iK'arU <'oinple(el\ (ircular stone rings siii rounding 
threshing floors, small striuturi's for storing grinihng 
stones, furnaces for smelting iron ore, heaps of slag, 
ash heaps an<l remarkable grtxv es On the e\ idenco of 
both (’arnphell and Moffat, and taking into account 
the lepiitation ol tho UahiniitM for iron working, it 
IS concluded that these stliictiiros aio tho woik of 
Itie ancient lluhunitsi, espe<*iall\' as skulls found 
heie are similar to rocent Hahurutsi skulls from 
Hraklaagte Thciso structures torroboiato and sub¬ 
stantiate for the first time tho fact that the riantu 
<lid build with stone This has aii important beat mg 
on tho problem of the Zimbabwe culture The graves 
found wen' all to\erod-in fissures betwis'ii rocks 
Manj bones show signs of burning, whic h may be 
due to then buiial after a Matabih laid in which tho 
hoiisi's witli their oci ujiants were burned A niimbor 
of funiaces, without doubt for tho production of 
iron, havi' Ins'n found Potsherds and two or thiee 
broken pots were found Tho maternal is coui-so , 
anil it contains foreign matter which docs not irnprovo 
the clay It was probably introduced without clear 
uudc'rstandmg of its operation m firing Three' or 
four definitely globular pots wore found These aro 
rari> among tho mcMlem liahurutsi Pots with tliioe 
legs had reached a culminating point, tho legs being 
of enormous si/e A pot with a gradually thmmiig 
hp may have been introduced by strangc-rs 

The Manatees Not since Harllaub’s paper of 1886 
has on attemiit boon made to monograph tho 
rnanatoos (genus Triche^us), and Robert T Hatt’s 
contribution on tho group m tho “Sciontific Kosults 
of the Congo Kxpodition” ostablishos a few hitherto 
unrecognised characters for the distinction of tho 
crania of tho different forma, corrects certain 
orionoouH conclusions come to by Hartlaiib, and 
records for tho first time specific features of tho post 
cranial skoletnn (BtUl Amer Mus Nat Hist , 66, 
.133, 1934) While admitting only three living speeios 
of manatees, one African and two American, tho 
author considers it jirobable that geographic cxtremiw 
of these species aro racially distinct. But tho Congo 
specimens showed no character that could distuiguish 
thorn from the bettor known forms from Senegal 
The African species (T senegalensis) is more closely 
relate)! to tho West Indian apocios (T manatus) than 
to tho South American T inuuguw, so that there 
seems to be a stronger linkage in this ca,se between 
the distant African and West Indian sjiooios than 
between the neighbourmg American species. 

Bacterial Decomposiuon and Synthesis of Cellulose. 
Mme. Y. Khouvine, who has been responsible for 
much work on the decomposition of cellulose, has 
recently reviewed briefly the present position in this 
field (Aotuaht^ soientiflques et mdustrielles, 164 


“Expos&i de ohimio biologiquo ” (2) “(fellulose et 

Bact6rio8 ” Paris Hermann et Cio) In it she deals 
in turn with tho chief aerobic, anaerobic and tlii'rmo- 
philic bactoria tliat have been described as cellulose 
decomposers As m many other piiblicxxtions, the 
organism Spirocbaela cytoplutga, first isolated b\ 
Hutchinson and Chxyten in 1918, anti known now 
as Cytophagii Hutclnnsoni, is namctl as bomg tho 
most numerous ami active cellulosi'-dncomposmg 
organism in tho soil, though, in pomt of fact, it has 
never boon coiicliisiv'oly shown to bo active m attack¬ 
ing tile cclliiloHe of plant icsidues It is a little un- 
forliitiato too that fungi aro not dealt with as well 
as bacteria wlicn considering i cllulose-docompositioii, 
for there IS no doubt that undi-r aerobic conditions 
tho former giuiip is of groat importance The la-st 
part of tho present useful little woik is devoted to 
tho couHideration of the synthetic activities of 
Acetohdcter xylinum, which when growing on sugar 
alcohols such as mannitol or sorbitol, produces acid, 
and on the surface a inombraiio now shown by 
Hibheit to be tiue coUuloso Tho crystallites aic 
not oriented as m a fibre, but by tension may bo 
partially aligned so that an X-ray diagram is obtain¬ 
able not very dissimilar from that of cotton. Details 
of the culture of this organism are given, and its 
ferin<>ntati\e reactions considered 

Chromosome Homologies m Drosophila DrosophiUi 
melanoijaster has four pairs of chromosomi's whih' 
D jisewio-ohscurn has five pairs In the lattei species, 
five Imkage groups of genes have been found, and 
a further study of this species ((.Tow and Lain.y, 
J Oeml , 30, No I) indicates that snapt and tilt 
(wing characters) and sepia (eye colour) are located 
m the loft arm of the X-ehromosoino, which corre- 
spomls in part with the right arm of chromosome III 
in D mflanogaster On tho right arm of the X arc 
located eosm and cuprous Tho rod-shaped chromo 
some III of D psexulo obaeura, which contains the 
flommant stubble and the receasivo glass (eye), is 
found to be homologous with a considerable portion 
of tho left arm of chromosome III in D uielanogaater 
Tho mutations short and jaunty in the fourth link¬ 
age group of psmulo-obaeura (a small rod-shaped 
autosome) may be homologous with part of the right 
arm of chromosome II in uielanogaater. Thus it 
appears that there has been a considerable rearrange- 
mont of tho chromatm material suioe theM species 
diverged from a common ancestor Tho authtm also 
discuss the nature of the action of the genea for eye 
colour, based on observations of colour changes durmg 
ontogony anil on tho colour effeota produce)! on eye 
and testis sheath by various gane combinations 
They conclmlo that these geniia are not dinjctly 
concerned m pigment production, but act on the 
mechanism which is responsible for production and 
deposition of pigment, tho colour of tho pigment 
lioing <letennino(l by the chemical conditions at the 
stage of development when the pigment is formed. 

Malayan Orchids. A paper on “Some Malayan 
Orchids” appears in the Gardena’ Bulletin of the 
Straits Settlements (8, Part 2, Jan 26, 1936). It 
18 by Mr C E Carr, and describes the orchids col¬ 
lect^ by the Oxford Umversity Expedition to 
Sarawak m 1932 Tho plants were obtamed from 
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the noiplibourhoofl of Mount Dulit, at altitiiihv') 
varying fioni near hoii Itivol to 1,400 motri-s 132 
Hpocios were collootiHl, and 32 are now do^icnbod lor 
the first time Descriptions of tho fqioeios arc wiy 
complete, and h'nifthy diagnoses of new spei les 
appear ni Latin and Lnglisli A perusal of tfie de¬ 
scriptions suggests tfiat miuiy kinds will iii the 
future, aild oven greater beauty to our aheiub 
beautiful Knglisli orchid liouses An attein^it is made 
to describe the jM'rfiime of several speiui's, and both 
the systematic botanist and the gardener will tinil 
a great deal of interest in the jiapei Meinbeis of 
the genera Unlbophiflhiiti, Corloifi/nr, DetidrohitHn, 
Dcndrochilum and Ena predominato m the list 

Entomogenous Fungi. Mr T Fetch has recentlv' 
published further "Notes on Kntoinogi'nous Fungi” 
(TruM Bnt Mycol Sor , 19, Part 3, 16D194, Fob 
1935) Having alreadj describisl seventy five speties 
of fungi whii h attai k insects, Mr Pidc h eoiitimies 
with No 70, and his pri'sent paper finishes with 
No 100, but a very useful review of the entoino- 
genous spc'Cies of the gwiiis (’ItuloHjmniim, and the 
(lesenption of eight now sjiocics of fungi relieve' its 
abmptnoss and make it complete in itsilf Fight 
species of CVrrfc/cc/js are destiibed (iitKalh, whilst 
fungi of this gc'niis which attac k orthojih'nais nisei Is 
recc'ive special mention The new species arc' 
Blaatotnfhum umnuamm, on spiders, Hirsiilella 
radtata, H formicarum, on ants, 1 erticiUmm fulitfitio- 
»um, Sporninchum calumnare, Mfinrrhtzutn bruniieum, 
Pntelhna epimyces ami Stwoirm coccophiln Most 
of tho fungi are foreign to (treat Tlritnin, and inan\ 
have been collected from t'eylon 

Baluchistan Earthquakes of 1931 The recently issued 
part of tlic Memoirs of tho Geological Survey of 
India (67, 1 82 , 1034) contams an interesting study 
by Mr W D West on the destructive Baluchistan 
earthquakes of August 26 and 27, 1931 The district 
18 one that is frequently vnsiteil by earthquakoa, the 
most important predecessors being those of December 
20, 1892, and October 31, 1909 Of tho two recent 
earthquakes, the earlier and less mtense, known ns 
the Shangh earthquake, occurred at about 3 6am, 
1ST (August 24, 9 36 pm,GMT) The epicc'ntre 
was close to Shangh and its focus was clearly shallow, 
for, though the mtensity was 8 (Rossi-Forel scale) 
in tho epioentral area, it faded away rapidly, so that 
the total area disturbed was only about 31,000 sq 
miles Tho second, or Mach, earthquake occurred 
on August 27 at about 8 67 J p m , I.S T, The epi¬ 
oentral tract was a long, narrow, curveii band, follow¬ 
ing closely the strike of the rocks for about 100 miles 
in a general southerly direction from Mach Withm 
this band, the shock reached the mtensity 10, and 
caused much destruction to buildings Tho disturbed 
area covered a large part of Baluchistan and Smd 
and contained about 370,000 sq miles, or about tho 
same m that of the Californian earthquake of 1906 
The epicentres of both earthquakes wore closely 
related to the re-entrant angle m the eastern boundary 
of the Baluchistan Hills, that of the Shangli earth¬ 
quake bemg on the northern side, and that of the 
Mach earthquake running parallel to the south¬ 
western side, of this angle 

Use of Dnlling Mud in Burma Oilfield. The search for 
new and deeper sources of oil m the fields of India 
Burma has during recent years been compbeated 
by heaving or caving shales and high-pressure water 


issues Lriboratorv ev|ierimenls ami field e\|)erienee, 
have shown that the foimei dilhculty can bo siir 
moiinteil by s, fciiion of a drilling fluiil fiom which 
there settles out. vvlien mixi'd, a mmimiim of free 
water Also, to iliseouiage peiietriK 1011 of formation 
water into tlie bole, tlic' fluid mu t ( itlier be sufii 
1 K'litly lii'iivv'm itself to ovi'ilialiiiK e foimutiou wiiti 1 
piossuie or failing this, i( riuist be loadcsl with 
baxyles, non ovule, el< High prossiin- vvatei issues, 
whelhei assix lated with heaving and 1 av mg 01 iiol, 
can he lomhutted onlv by appluiition ot siitlicieiit 
pressure to coimteiMst foimatioii wati-r pressme , this 
IS done by the use of a loaded drilling fliiul and bar k 
pressure supplied h\ tlu' drilling equipment Ml 
.V W t! Block, in liis papei ‘‘.Some Kxpeiieiuis 111 
tho uso of Ltrilling Fluids in the Yisuingv aimg Oil¬ 
field, Upper Burma” (Twhs Um (Irol fnd I,.ilia 
39, 3. Docemher 1934), alter an exposition el this, 
(lifTicultios, proceeds to lecoid pi'moiial ohsc-ivaliens 
made during the deepening of a well in the soiithi in 
extremity of tho ^'enangy aiing Field, Burma Ml 
previous attempts al ileep drilling in the lu ighlioui 
hood hail failed, and leioids showed tliiit, in the i ase 
of the jiri'sent well, heaving and (av ing must he 
unticipatvsl , also water l\mg lu-tween 4,800 ft and 
4,900 ft was beliovod to be liigh pressure watei 
Actually no high pressure water issues were en 
(ounteri'd and the problem wii-s, therefore, conhned 
to provontion of heaving and caving and exclusion of 
formation water Back pressiiie dulling equipment 
was not called into operation though it was ready 
on site, and the siusessful deepening of this well is 
attributed to tho uso of a mud fluid which, while 
jirevcnting hoavmg and cav uig, was possibly also 
lesponsiblo for the ahseiuo ol high-prossiiro wafer 
issues, which are frequently attributed to poor quality 
fluid and consequent eri< ouiageinent of flowing 
shales 

Ozone in the Atmosphere. .\ R Mis.'tham and 
(} M B Dobson (Proc Hoy ,SVic . A, Mauh 16) have 
investigated tho vortical distribution of atinosjihcra 
ozone in a high latitude (Troinse, lat 09’ 40' N ) 
Tho method used involves tho measurement of 
zenith sky light at two wave lengths for vaiious 
71'nith distancos of tho sun. and it has already' been 
applied in Switzerland, yioldmg results which were 
confinned by Rogener’s souiuling balloon measiin'- 
monts The height of tho centre of gravity' of tho 
ozone IS nearly tho same at Tromso and at Arosa, 
but tho distribution is rather marketlly different At 
Troins0 tho ozono is more concentrateil m a region 
about 21 km high, while 111 Switzerland it is mere 
uniformly distributed tbrougli the lower 30 km 

A New Form of Cloud Chamber. C T R Wilson and 
J O Wilson (Proc Roy Soc , A, Fob 16) describe a 
now tyjK) of cloud chamber wbieh iKissesses very 
intorestmg features and may bo further dcvelopisl 
In this chamber the flow of air when the expansion 
takes place is railial, tho air leaving the chamber by 
slits loft between flat rings of slate which are [iiltxl to 
form the walls of the chamber The corresponding 
distortion of the tracks is a uniform two dimensional 
magnification Both back and front of tho vertical 
chamber are of glass, and the illumination is supplicit 
through tho back, tho light being stopped out of the 
camera os m microscope dark-ground illumination 
8mco tho tracks scatter much light through small 
angles, the illuminating arrangement is very' efficient 
Another important mnovation consists in allowing 
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Ihe chamber and its auxiliary gear to fall fi'eely under 
gravity, it being released as the exponsion takes 
place It 18 claimed that the chamber may thus bo 
removed from a confined space, for example, the 
polo-gap of a magnet, before the photograph is taken. 
Since gravitational forces do not afloct the contents of 
the chamber, convection currents are prevented and 
the tracks retam thoir form for a long time This 
inaj jirove an important advantago for some types 
ef work 

Isotopic Water in the Sea. The densities of samples 
of water from different oceans have been found by 
H E Wirth, T (i Thompson and C L Utterbaok 
[J Amer Chem iS'oc , 67, 400 , 1936) to bo very 
uniform for the Mediterranean, Rod Sea and Indian 
0( can, with one exception of water obtained at 4,000 
metres in the Indian Ocean, which ga\’e the highest 
values over found No surface siieciinen from this 
locaht> was available Low values were found for 
lumples from the Antarctic, North Pacific and Bering 
Sea t)ne result of the ui\ ostigations was that logions 
3f high dissolved oxygen content are those ol low 
linsitv, and converselv tVatcra from the Baltic 
jhowisl low deusitj difli nmi es from ordmory distillisl 
water, which are attributed to dilution by land 
Irauiago, and a region of the San .luan Archipelago 
noted for its abundant fauna and flora yielded waters 
)f low density diftoronees The paper ilescnbes an 
apparatus for measuring small diffi'nmees of density 
of the order of 10”', depending on the ciimmunicatmg 
tube method , the lupiid heights wore altered by 
means of metal plungers and an oscillation circuit 

Element 93 The cvjienments on the bombardment 
of uranium with neutrons led Fermi to conclude that 
olomonta with an atomic number above 92 are 
formed (Naturti, 133, 898 , 1934) It was assumed 
that the product, with a period of 13 muuites, which 
IS precijutated from a highly oxulismg and acid 
solution along with manganese, is the highest homo- 
logiip of the latter, or element 93 A V firosso and 
M iS Agriiss, however, had expected other properties 
for this element, and they now dosoribo {J Amer 
Chem Soc , 67, 438 , 1936 See also Natuhb, 134, 
773 . V934) some exporunonts m which protaotmium, 
the longest lived isotope of element 91, was used os 
on indicator ui oxperunents similar to Fermi’s 
Manganese dioxide and rhenium sulphide wore pre- 
cijutated from uranyl nitrate and protactimum 
solutions The behaviour of element 91 and the 
reported behaviour of element 93 were found to bo 
identical withm the limits of experimental error 
The authors, however, report that Fermi has tested 
whether the artificial rodioelement is precipitated 
with zirconium phosphate, the ooprecipitation being 
a ^epy clear and definite reaction for element 91, 
and has foimd that the active products are not 
prt>cipitated, which speaks against identity with 
element 91 

Properues of the Telephone Transmitter. The design of 
early types of telephone transmitter was almost 
entirely empirical In the oommeroial form, the 
electrical resistance of a small column of specially 
prepared carbon granules is made to vary by the 
sound waves which it is desired to transmit. In 
appearance the carbon granules arc like gramte ohips, 
and the column consists of a series of sharp comers 
and edges m contact with more or leas plane surfaces 


In the Engmeormg Supplement to the Siemens 
Magazine of March, it is stated that the Company, 
seeing that the limit of progress on purely ompirioal 
lines was practically reached, deoid^ to attack the 
problem experimentally and theoretically, and ap¬ 
pointed Mr G W Sutton to analyse the working of 
the ‘Neophono transimtter’ and to measure its 
mechanical and oloctncal propertios if possible He 
describes m this supplement a new method of 
moasurmg those properties, and attempts to make a 
complete analysis of the ‘Noophono’ transmitter, 
which inoorjiorates some of tho latest developments 
The influx into the industry all over tho world of a 
younger gcni'ration of engineers tramod in tho 
modem toclmiquo of acoustics and of aiidio-freiiuoncy 
onginisiimg has enabled research work on a larger 
and more effective scale to be done The mtroihiction 
of new raw materials and of improvisl factory jiro- 
cHsses has also holpeil The author has lolloctod 
many experimental data which will be found useful 
Considering that the tune permitted for the rescaroh 
was somewhat limited, the agreement between the 
calculated curve and tho observed frequency char- 
aoteiistic IS vi'ry good The demand for an unprovixl 
quality of speech in telejihone transmission probably 
ansos from the education of tho faculty of dis 
crimination of tho public bv the gramophone and 
by broadcasting 

Current Measurement at Radio Frequencies. At a 
meeting ot the Meter and Instrumisit Section of tho 
Institution of Electrical Engineers on Apiil 6. Dr 
H E M Barlow read a paper ontitled “A Valve 
Ammeter for tho Measurement of small alteniatuig 
Currents of Radio Freqiioncv” This paper compnstxl 
a desi-ription of an alternating current milliammeter 
having four ranges, 6, 10, 20 and 30 milliamperes 
and suitable for measurements at froquonciea fiom 
26 cycles to 6 x 10* cycles per second The instrument 
makes use of a two eloctrodo thermionic valve, with 
its direct current supplies arranged to give the 
saturation curreut in tho anode circuit Under these 
conditions, if the temporaturo of the filament is 
raised by a small amuuut, a rapid increase takes {ilaoo 
in tho saturation current Thus if an alternating 
current is supenmposoil on the direct current through 
tho filament, the increase in the anode current 
provides a measure of the altematuig current In 
tho first arrangement of tho instrument described ui 
tho paper, suitable filter circuits at® included to 
restrict the alternating and direct curfeants to their 
appropriate paths A simple resistance-bridge ar¬ 
rangement IS connected in the anode circuit, by 
means of wluoh the steady current through the 
galvanometer is balanced out On the apphcation of 
alternating current the balanoo of the bridge is 
upset, anti the deflection of tho galvanometer mdi- 
oates the value of the current to be measured An 
alternative arrangement of the instrument employs 
a soeond valvo so connected in the circuit that any 
drift of the galvanometer zero, due to variation of 
filament battery voltage, is avoided Among the 
advantages claimed for the instrument are that it is 
sensitive and quick in response, that several ranges 
cam easily bo moorporated m one instrument, and 
that it has a high overload capacity. A typical 
oahbration curve for an instrument having a range 
of 6 milliamperes is moluded m the jiaper, and 
shows that the accuracy of mdieation is withm 
0-6 per cent from 28 cycles per second up to 
nearly'S megacycles per second. 
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Fruit Soil Survey 


T HK oountj of Kent, along with its neighbours 
Surrey and Sussex, liecaino classical ground for 
the soientiho survey of soils after the publication of 
“A Report on the Agnoiilture and Soils of Kent, 
Surrey and Sussex” by Sir Daniel Hall and Sir John 
Russell. Now, more than thirty years after that 
auspicious pioneei work, a “Survey of the Fruit¬ 
growing Areas on the Lower (Iroensand in Kent” 
has been published by the Muustrj’ of Agriculture 
and Fisheries (Bulletin No 80. Pp 81 H M Sta¬ 
tionery Ottioo, 1934 3a net) Tho Survey reports 
extensive work bj Messrs W A Biuio, of Fast 
Mailing Research Station, and G. H Gothm Jones, 
(f tho South Fastem Agricultural College, Wye, 
ind collects the results of a largo number of 
ibservations 

It is only by the application of intensive methods 
)f sod survey to small areas that they can bo made 
)f use to the practical grower This has been done in 
,he survey under review, and as a result, twenty six 
,ypes of sod have boon recognised Of these, only 
vliout six are regarded as naturallj good for the 
jrowth of fruit, though others are classified os 
iverage or fairlv good Good soils cover extensive 
ireas Estunation of tho suitabdity of particular 
soils for tho needs of a partit ular crop is not easy, 
but the suivoy under review takes into account such 
factors as sod wator, drainage and tho loss tangible 
effects of such features as miuiagoinent. 

The solid geology of the district is illustrated by a 
coloured map inserted m the Bulletm, and by a very 
useful diagrammatic section, m addition to de¬ 
scriptions 111 tho text Methods of sod classification 
are bewod upon the American mothwl of hold exam¬ 
ination Soils which have the same goologioal origin, 
similar water relations and prohlo, and analogous 
topographical position are placed in the same series 
Each series is subihvided into typos uooorduig to the 
texture of the surface sod, and each tvpo may have 


one or more ‘phases', according to \ unatioiv m such 
features as depth or drainage 

Several valuable oouclusions emerge from the 
report Tho area of Kent covered by the Lowei 
Greensand is undoubtedly very suitable for tlic 
growth of tree and bush fruit Water comlitioics ol 
soils m tins area soom to iletermmo their smtabditj 
for fruit gniwmg, lathoi than physical nature of the 
particlos Tho question of draming is dealt with m 
an mterestmg manner, and it is shown that two sod 
senes known as the Malherbe anil Cox Ileatli aio 
both troubled by excess of water m w inter Tho ilal- 
herbo senes can lie improved, bv draining, for a 
certain typo of fruit growmg, wluKt it is “doubtful 
whether the cost of such work would lie repaid on 
tho Cox Heath senes” Heavier soils dciived from 
the Folkestone saml strata can be used for truit grow 
ing, if careful manuring, particularly with potash, 

IS jiorformed Lighter sods from the same strata 
cannot bo improved profitably 

Sod surv oy has Ixieii correlated carofally with the 
use of such special pnudices as ringing, and studies 
of varying root systems ui difioient soils and on 
different rootstocks open up interesting possibilities 
for future work The survey of existing fruit planta¬ 
tions reveals the fact that a large propoition contain 
applo trees which aie unsuitwl to modem needs, 
are grafted upon rootstocks unsuitod to tho typo of 
crop desired, and are not spaced to the best advantage 
There can be no better advocate of improv ed culti¬ 
vation than the presence of East Malluig Research 
Station in tho area under survey Results from this 
Station are of tho highest pracl ical value, and indicate, 
among other thmgs, that fruit of dessert quality 
might be grown more extensively m tho area, rather 
than that of culinary grade as at present Tho Sun ov 
IS already welcomed by the nioro progios-sive trade 
organisations as a valuable contribution to file age- 
old industry of fruit-growing. 


Pygmies of Central Africa 


T he difficulty of placmg tho pygmies of Central 
Africa m such a position in a scheme of etlmo- 
logical classification as will be generally accepted as 
oonvincmg is well known To a oertaui extent this 
IS due to the lack of adequate detailed mformation 
boanng on their physical characters ; but in part it 
also arises from tho fact that such material ns has 
been available did not readily admit of comparative 
study of variation among the pygmies themselves 
This applied especially to the question of the degree 
to which they wore related to. or showed evidence of 
admixture with, the peoples of greater stature, tho 
negroes, among whom they had their habitat. 

It was, therefore, welcome news to anthropologists 
that Paul Schebeeta, who had made a study of tho 
pygimes of the East, and more especially of the 
Semang of the Malay Peninsula, was undertaking an 
expedition to the Congo for the purpose of studying 
end measuring the African pygmies 

P Schebesta’s expedition was in the held m 192fr- 
30. It was made possible by the generous assistance 
of the Charles University, Prague, tho Comenius 
University, Bratislava, and a contribution was 


received from the Dr AleS and Mrs. Marie Hrdli6ka 
Fund The material collected has been analysed by' 
Prof Victor Lobzelter, who had dealt similarly with 
the Semang material collected by P Sohebesta, and 
tho combmod report has boon published by the 
Czech Academy of Sciences and Arts*, tho tables of 
origmal moMuromnnts being included and an English 
translation appended 

Ill the first section of tho report, P. Si'lieljosta 
deals with the demography and morphology of tho 
pygmies, tho anthropological analysts by Prof 
Lebzoltor fonning the second part The peoples or 
groups who came under observation fall into two 
categories—the pure pygmies of the Ituri Forest 
region, who are distmgiiished by special somatic 
features, and the pygmiforms—a term hero preferred 
by the authors to ‘pygmoid’, ns this latter term is 
generally used to include peoples who approach the 
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pygniK's la tlii'ir Rnmll growth only Tlio pyuiniforms, 
while presenting racial features of the pygmies which 
are absent in the pygmonls, tliffor from the standard 
pygmaean tj^jo without being negroes Some of the 
pygnuforms approach the standard pygmy closely, 
othi'rs differ widely The pygmiforms, or mixed 
typi's, are already Ui be discenied on the periphery 
of the Itiiri region, ospoeially' on its northern bonier 
The pygmiforms who dime under the obseiiation of 
the expedition worn llntwa in Ruanda, the Ha6v^a, 
or Batembo, of the Pro\ince do I’lSipiatoui north of 
Lake Leopold fl. and sedentary or village Biisi'ia, so- 
called, who hvo in four v illages i^ithm the 1 tin i luiiits 

TJie Bambuti, the pygmies jiiopei, of the Ituii aie 
not divided into trilies , but for linguist lo reasons, 
they fall into three groiiiis on the basis of the negro 
languages they ha\o adopted Tfiese groups are the 
AkA, the Basua and the KfA The Bamhiiti number 
111 all about 25,000, dihlnbulod over an unsi of 
123,000 sq km They aie by no means on ffie de 
crooso. though owing to the stienuous londitioii of 
nomadic life, infant mortality is higfi It would seem 
that the ionditioiis of hie are such that on approxi- 
nuito stability of population has prevailed for some 
considerable tune Tlie state ol health of adults is ox 
collcint, andgioy headed men and women ate not rare 

Though there is no ra<e whifli at first inspection 
presents so many strange features as the Bambuti, 
there IS no sign that they are a product of degenerat ion 
Though the Ixxly is remarkably sliort ami clumsy, it 
IS not stunted The average height for men is 146 cm 
and for women 133 5 cm The shortest woman 
measuretl was IIH cm She was the mother of six 
children Pygmy men of more than 160 cm are very' 

The heavy and clumsy appearance in build of the 
pygmy is due to the relative proportions of the body 
The head is ciisproportionately large, the nock short 
and the trunk dispioportionately long Stoatopygia 
is not marked The legs are short and thin and to a 
superficial observer suggest rachitis. The gait is 
heavy and clumsy, but in running swift and light- 
footed The knee shows marked projection of the 
patella The complexion m the more pure Bainbuii 
is a greyish yellow The darker complexion, which 
IS sometimes found, is probably duo to negro ad¬ 
mixture. 


The confonnation of the face is unique and m 
itself IS siilhcient to distmguish the pygmy from all 
other races Two tyjies are recognised Of these one 
IS long with a sudden narrowuig of the lower part 
below the /.ygomatic arches, so that it ends m a 
pointed chin , the other is a round faced tyqii*, in 
which the cheek bones are less prominent and. prob¬ 
ably, tliero IS less iirognatlnsm The lound projecting 
coriforniation of the forehead is striking It is es¬ 
pecially iiolicoahle, because there is almost no root 
to the nose The nose itself is very charactenstic Jt 
is hiitton shaped, and always broader than it is 
long It IS a highly specialised foim, for the study of 
winch it was found necessary to devise a new tech¬ 
nique The mouth is large and the Iqis thin Owing 
to the weakly' developed roieding cliaracter of the 
ehin, the mouth has a markedly snoiithko appi'aranco 

The hair is eithei fii/zled or spiral The latter is 
onlv half as frequent as the fri7/l<>d , but reliable 
data cannot ho given as the Bambuti are mostly 
shorn Thoro is a strong growth of face and body 
flair , but the growth of lanugo was ohseivi'd rarely 
only, and then in women and only on arms and logs 

There is very groat variation in the details of the 
ear, and five tyjies are distinguished It presents a 
general resemblance to negro or even European ears , 
but It differs fundamentally from the Bushman ear 
notwithstanding resemblance m certain features 

There is evidonco tliroughout tlie analysis of the 
anatomical data that in certain characters tlie pygrnv 
IS a highly specialised typo Prof Lob/olter, in 
siimmuig up his conclusions on the ethnological 
characters of tho pygmies, distinguishes six typos 
Pygmy Types I, II. and III, tho Europoid Types , 
and Negro Types 1 and II Of tho pygmy typos, 
I an<f II are dolichocephalic and siib-dolichocoiihalic 
respectively, while 111 is brachycephalic w ith thinner 
bps and low faco 'I’he Europoid Type is taller, with 
narrower face, narrow nose and thiii lips , while 
Negro I IS taller, with long skull, broad nose and 
thick lips and Negro II is brachycephalic, but other¬ 
wise has similar features 

Tho distribution of these types shows that there 
are considorablo differoncos withm each trilx' In 
tho mam, the Bambuti are of one race, with the 
addition of a small percentage of negroid and 
European elements 


Research and the Library 

By Dr J L Berry, Lecturer m Physiology, and Dr. Wilfrid Bonseh, Libianan, 
University of Birmingham 


T he enormous output of ^research to-day which 
hnds Its way into scientific and medical period¬ 
icals has jiroduced a problem both for the research 
worker and tho librarian Tho former finds it im¬ 
possible to read everything now being jiiiblished, and 
the latter finds tho cost growing more and more 
prohibitive quite apart from the amount of shelf 
room required each year for housing 

The recent campaign conducted in tho United 
States and England against tho exorbitant cost of 
German soientiflo and medical periodicals has resulted 
not only in a reduction in prices, but also m a re¬ 
duction m bulk of the publications themselves. Tliore 
has long been a well-founded complamt against the 
unnecessary amount of matter published, for the 
usual practice was to mclude in each article not only 
the original contribution to research but also a 


lengthy rAsiimA of the whole subject, which was, or 
at leiMt should have been, already known to retulers 
The price reduction has been sociireil by the bene¬ 
ficial excision of this superfluous matter. 

From our pomt of view, further reforms are 
necessary, and we put forward the following as con¬ 
ducive to clarity, economy of cost, bulk, and librarj' 
storage room. 

1 It has long been the practice of chemical 
journals to accept only new matter, and this cut 
down to tho briefest account. This prmciple con be 
adopted with advantage m other scientific subjects 
The modem tendency of the young research worker 
to be judged upon the number of his papers rather 
than their quality swells the amount of printed 
matter. ’ Ruthless editmg of immature work and 
refusal of partial results of a research would lead to 
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the iiicioasctl ivputiitioa of the woik<j uliith would 
be accpiired by one complete and aiithontalne 
paper. Most journals do not make full use of then 
competent oddoiml boards, who must eo-opeiati 
with tlie contributor and the publishei to attain 
this desirable objective 

2 Much space is occupied bj a lonn list of 
referonci's to piecious aiithois, and luany of thi'se 
can be ehminati'd by a smj;l(> refisence to what we 
term a 'ko> pajier’ Wheie a good papc>r on tlie sub¬ 
ject with a full historu al bibliography has alrciidj 
been published (for example, m PliyawlmfinilItevictm, 
or a monograph) this < ould he tjuotisl in lieu of 
repetition, papers suhse((uent to this onlj being 
(itisl Such ‘key ri loiernes', in these da\s of sja i lal- 
isation within suhjei ts, inHict no hardship upon the 
inteiested rc<ader and would asoid the full list of 
loforcnees heing given fwry lime 

The ‘key roforence’ would reduce the long pieainhle 
setting foith the leasons for imdertaking the ]>ar 
tieular lino of res(<areh, and would jii Id a loruise 
statement of method and results 

Failing a ready made ‘key pajier’, tin eomi»li ti 
and authoiitative papei previoiislv mentioned would 
tlioroupon automatically become the ‘key yiapi r’ on 
that paiticular subjei t 

3 Ahstrai ting journals are published maiidv in 
Flnghsh and m (Jerman, and it caimot he elaiiinsl 
that both are essential Where a full abstriK ting 
service is available in one language (lor example, 
in the Ber ges Phyniol ) this should adeejuately 
cover tho field and absorb or replace all others It is 
no longer a valid excuse that (Jennaii is not known 
bv Knghsli speaking workers, as a woiking knowledge 
of both languages is part of a scientist’s oipiiianent 

If a full abstractmg aerv ice does not exist for a 
subject, we recommend the oxcollent sj'stom adoptcxl 
by the Royal Microscopical Society, winch jiuhlishes, 
as an appendix to each part of its journal, abstracts 
from articles appearing in other journals on cognate 
subjects If this prai tico wore made a gcneial one, a 
saving in bulk and bmdmg would acoiiie For 
example, the Physiological Sotioty by prmting its 
abstracts m tho Journal of PhyawUxjy miglil 
(although slightly enlarging the size of the journal) 
eliminate its second periodical, Phynologicul ,46- 
stracis If the Society «lid not adopt this procedure, 
which we term ‘telescoping’, it might save spaciv 
by oxcludmg all abstracts from articles in its own 
Journal of Phyatology 

4 ‘Telesoopmg’ could usefully bo employed in 
removing redundant pubhoations. The Anierunn 
Journal of Physiology could coalesce with tho Journal 
of Qeneml Physiology, the gam being the heightened 
standard of the articles 

Some societies, mcluding the Royal Socic'ty of 
Arts and the Royal Society of Medicme, print papers 
in fitenso m their journals when a r^um6 w'oiild 
usually be preferable ; they also print verbatim tho 
vote of thanks proposed by the chairman (tho in¬ 
clusion of which IS tedious and unnecessary), as well 
as the ensuing debate. Excision of these would reduce 
the journals in question from unwieldy tomes to 
volumes of handy size. 

The instructions for the reduction of bulk which 
were issued by the firm of Springer for their period¬ 
icals have already been abstracted in Natubk* • 
these m^ht serve as a model in Great Britain and the 
United States. 

■ HaTW*. Ui, 8*. July 1, 1983. 


University and Educational Intelligence 

('oi,i,i,fiE Hall, London, founded m 18S2 to jiro- 
vido ri-sideiitial accommodation for umvurHity women 
students, lias been gicatly (*nlaiged m tho post foni 
vears Its recently issued annual report iiicludos a 
detailed account of the opening ot the ‘Mary Brod 
lick” wing by H H H I’liiuess Abie on Noveinhi-r 15 
With this lulditinn, the Hall is iihli> to house 172 
students It fiilhls an iinpoitant iinpi i lal ami inter¬ 
national fumtion III fai ilitating social nilen otirso 
between students from difleieiil jiarts ol the Lmpue 
and from foreign couiiliies Its (iimni ml stability is, 
for the present, assiin-d. hut there is still a sub 
stantiiil debt to be cleaieil otT. and the ( ouncil is 
especially anxious to do this at the eaihest jiossihle 
dab) so that it may inciease the luimher of rooms 
let at lediicod rat.es to iniiiet unions studints and 
buihl up a reserve fund for the luinhase ol the 
Ireehold of the site, 

Sk'onpahy school piohlems m Hu rmted States 
ate discussed in an aitwle by I’rof 1) Snoilden, of 
Teachers College, Colniiihia Universilv, in Siliool and 
,Soi lehf of Fehruarv 10 'J’iie foiir-veai high school, 
ho sav's, t< nils lajiidly to luxoine a scliool fot the 
W'holo of the pojailntion (!> millions) between 14 anil 
18 years of ago Alromly m l!»34 two thuds of tins 
population was ui full time attondauee Exccjit as 
regards what he calls their iiseiido-vocational eoiirhos 
tho high s< bools are still oxoessiv oly under tho spell 
of lollego entranco rec|UUomenls Changing familv 
and oconoimc conditions render ineieasmgly jirolitleaa 
any seiious vocational tiammg begun befoie the ago 
ol eighteen oi twenty' yoara, and am h voeational 
dhiration as the high schools i an oiler is practnallv 
valueless Heiice an urgent necfssity for dev ismg 
high school (iiiricula that shall enable these vast 
annuls of pupils to ho iulei|uately prepari'd for finding 
thomsolvos amid tho modern woild's welter of 
products of jirinting jiress, camera, phonogiapli, 
iaboratory anil shop A few suggestions an* offered, 
starting from the assumiition that theni must bo at 
looBt throo parallel seta of courses lor the except lonallv 
gifted, tho average, and the subiuorago pupil 

The Carnogm Trust foi the Unn oisities ol Scotland 
held its thirty third annual mooting on Februarv' 0 
Among tho outstanding events of the past vear the 
ropoit records the death of Lord Sands, its chairman 
smeo 1922, when ho succeeileil l,ord Balfour of 
Burleigh His place has boon taken, since lost JiJy , 
by Sir H Arthur Rose Giants to universities ancl 
extra mural institutions aro distributed by tho Trust 
iiumqiionninlly, tho last distribution, fur 1930-35, 
liaviiig allocated £269,025, to ho spout on libraries 
(£29.725), buddings and equipment (£184,600), and 
endowment of teaching and other goneral purposes 
(£44,700) Of tho Trust’s activities under its scheme 
of post-graduate study and resean-h for 1933-38, the 
ropor*^ observes that since awards wore intimated last 
July, there hav'e boon many resignations on acc-oiiiit 
of acceptance of salaried posts—a sign, it is hoped, 
of improved eoonomio conditions in tho oonntiy. 
Assistance m payment of class fees for 1933-34 
absorbed £56,348, the number of bonefacianes being 
4,017 Forty fonner beneficiaries voluntarily rojiaid 
to the Trust durmg tho year sums amounting m tho 
aggregate to £1,658, including a remittance of £300 
from one whom the Trust hod assistexi to the extent 
of £100 only while he was a student m 1902-6 
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Science News a Century Ago 

Sir Charles Bell on the Brain 

On April 30, 1835, Sir C'harlos Boll continued tho 
loiKling to tho Roynl Society of hw paper on the 
relation Iietwcen the nerves of motion and of sensa¬ 
tion and the brain The loport of his papoi said 
“The author enters into a mmub' anatomical in 
vosti^ation of the structure of the spinal eord, and 
of its relations with the encephalon, and with the 
oiigin of tho nerves He finds that the s]>inid cord is 
constituted in its whole length, by six pairs of columns, 
namely, two jiostcrior, two lateral and two antenoi , 
each column being lompesed of concenlne layers, 
and invesfeil with an oxU'rnal coating of cmentioiis 
Mihstonce, and all the columns being divided from 
eai li other by deep sulci, winch penetrate nearly 
to tho eenlre of the cord On tracing the posterior 
columns in tlusr ascent towards tho encephalon, they 
are seen to di\ ergo laterally at the calamus arnptorius, 
or bottom of tlie fourth vcntni le, and to pioceeil 
into the Hiibstance of the (erelK'lhim ” 

Quetelet's Natural Philosophy 

Among the “Analvses of Books” contained in the 
lUcords of General iHuence of Mav 1835 is a notice 
of tho “Fact«, Laws and Phenomena of Natural 
Philosophy otc Tianslalod from the Krondi of 
Professor Qiietc'let of Brussels, with notes by Robert 
W'allaco’’ 

“For this lianslation,” tho notice ran, ‘ we are 
indebted to tho industry of some young ladies in tho 
Mcmity of Glasgow Mr Wallace, the editor, states 
that has mg been called to give some lessons to some 
young ladies who were desirous of acqnirmg a know¬ 
ledge of Natnial Philosophy, he proposed tliat ho 
should employ M Quetelet’s work as a text book 
Tins projiosnl was adopUxl, the work translatcil, and 
the result of their labours is now presented to tho 
public. It 18 extremely gratifymg to see the tender 
sox not only enriching our books of stionco with 
their pencils, but actually studying something more 
than mere superficialities M Quetelot is concise m 
his statements ot facts, of which the work forms a 
good digest Tho recent important discoveries 

in electricity of Dr Faraday have vmtirely escaped 
the notice of tho author, but should have been 
introduced by the inlitor, as they mcliido some very 
ounous phenomena and constitute a very essential 
part of the science” 

Gurney's Oxy-Hydrogen Light 

“Tho Hude Light,” said the Mechanics' Magazine 
of May 2, 1836, “is a name given by Mr Gumoy 
(of steam-carnage abortion celebnty) to a new light 
which ho has discovered, and so named after his new 
place of residence m Cornwall It is obtained by 
directing a stream of oxy-hydrogen gas on a quantity 
of powdered egg shells 'Hie light is represented to 
be 140 times greater than any of those now employed 
m lighthouses—so intense, indeed, that Mr. G lately 
stat^ to the House of Commons Committee on 
Lighthouses ‘his belief that it would be possible to 
make his hght, by oertam management, point out 
the precise situation of a coast beacon to a ship 
three or four miles at sea, under circumstances of a 
fog so dense that no other hght—not even the sun— 
could penetrate it to any distance’ I” 


Societies and Academics 

Paris 

Academy of Sciences, March 11 (C if., 200, 869-992) 
LnctKN Cavkux Tho conglomerate structure in 
laeiistral medium in the old sedimentary senes of 
Franco Richard Fossp, Paul Dk Graeve and 
Paul Emfle Thomas Tho identification of small 
(piontitios of ammo acids by elementary analysis. 
'I’ho method is based on tho conversion of the amino 
and into a hydantoic acid with potassium cyanate 
and condensation of this witli xanthyilrol Charles 
NiuoLrj? and Mme H^iAne Sparrow Tho weak 
pathogenic power, for small apes, of the rniirin virus I 
fioin rats at tho port of 'J'unis J Cauannes and 
.1 Dupav Tho annual variation of tho intensity of 
tho bright Imes of tho night sky The results suggest 
that tho polar aurora and the omission of the noi - 
tumal sky may have a common cause Hemri 
Laoati' and Louis Maume The kmoinatics of lime 
and magnesia and their phvsiologual relation m the 
tobacco leaf Method of loaf relays Sylvai m Wai 'hs 
The reduced form of a quatoniion unilateral Imear 
substitution N Akhyeskr and M Krf.in A 
<|tia<lrature formula of Tchebuhoff Robert Miv- 
nieux The functional erinations expressing tlie 
theori'ins of addition and of others more general 
Alexandre DtnfOUR The possibility of deciding 
experimentally the difference between classical kmc- 
matics and relativist kmcmatics Z Horak 'J’he 
effect of tho friction of piv otmg on tho shock of 
elastic bodies , Simon De Backer Viscous fluids 
and waves capable of propagation Antoine Brun : 
The variable stars of the groat nebula of Orion A 
list of ton new variablo stars Victor Naooiau The 
yirodui'tion of threads and vortices ui nematic liquids 
Jacques Solomon : Tho applicability of the finneiplo 
of conservation of the moment of quantity of motion 
to nuclear proci'sses N Thon . Tho constitution of 
the double layer and the trend of tho curve of yioten- 
tial in tho electrolytic neutralisation of metallic ions 
G Wataohin 'The thermal equilibrium of elemen¬ 
tary corpuscles LAon Kndbrt.in Study of the 
magnetic susceptibility of tetraphenylrubeno and its 
dissociable oxide The magnetic measurements agree 
with theimochemical data and tend to establish 
that tho oxygon of tho dissociable rubono oxide is 
connected witli the organic substratum by normal 
valencies This is a new argument m favour of the 
formula adopted for oxyrubene C H. Cartwright 
and J Kureba . The uitramolecular isomerism of 
a-picoline studied m the extreme infra-red. The 
hypothesis of the existence of the second tautomeric 
form of a-piooline is not confirmed by these re¬ 
searches AndbA Charriou and Mllb Suzanne 
VALETTE The mfluence of alkaline iodides on tho 
properties of photographic emulsions. RbnA Audu- 
BEET Tho sensibility of photon counters Jean 
Roulleau • The mechanisms of the photopotential 
of sheets of oxidised copper LAonabd Sosnowski . 
The artificial radioactivity of indmm. Tho iridium 
was produced by the action of neutrons from beryl¬ 
lium irradiated -with radium. Tho artificial radio¬ 
activity thus mduoed is fairly mtense Tho results 
are not m agreement with those of Fermi. Henri 
Mtoaoxtb and Akdb£ Michel LAvy . The ongm of 
the luxnmositiee which accompany the detonation of 
explosives E. Duchemin . T^o iniluenoe of light on 
periodic precipitations in gelatinous media. The 
precipitation of silver ohnymate, phosphate and 




April 27, 1935 


NATURE 


667 


araenate Chaklks Uufkaisse and Makiub Badoi he 
The relations lietween the optical properties of the 
medium and the photochemical constants of tetra- 
phenylnibono Study of the absorption sjiectrum 
The positions of the ahsoriitioii bands vary with 
the nature of the solvent, but there is no evulerue 
of the formation ol any definite compound of the 
rubene with the solvent AndhA Mfvru and Mnj3 
Madeleine Mattrin Some roactional proportn's of 
4 hydroxyqmnaldme ClAmfnt Ddval The colora 
tioii of cobalt salts Henri Wahl The chlorine 
derivatives of p-xylene Along with the 2,5 dicbloi 
oxylono alrcadv known, the 2,3 isomer is fonned 
in tho proportion of about 5 per cent The con 
stitution of the latter has been established hj 
synthesis Joseph Hoch A general method of 
synthesis of the nitrogen substituted othvh nii 
ammes, K C f'R' NR'(Ar) Robert Levaillant 
The symmetrical sulphates of amyl, hexyl, luptvl 
and butyl Tho reaction iiseil was that between a 
chlorsiilphonato, ('1S0,R, and a sulphite, R,S()j, in 
the presence of a trace of Aiiic chlori<le ns (iituKst 
Charles Pri^vost The lodoaigentoben/oic comjilex 
as agent of lodation , probable striii tore of the 
complex Pierre Redos and Adhein Rtiver The 
constitution of A 3,4 e\elohexene-l,2 diol Some 
a|3-dcri\ Rti\ es of adipic and (JroROE.s Mioeon 
The variation of the volume and the modifications of 
tho network of tho si piolitea ns a function of the 
temperature Henri Lonochambon 'I'he st>pioht<' 
of Ampandrandav a (Madagasi ar) AndrIc Riviim- 
New observations on tlie seeoiidaiy of the Anti- 
Klbonrz (Persia) Georges Dehanure 'I'lie 
presence of microdiaclases m fragments of (lint 
Their importance m tho artificial eoloiation ol 
micTofossils, and ui jiartioular, Foraminifora Albert 
Robaitx Extc'nsion of the fonnationa of the upper 
Cretaceous, tho Eocene and the Oligoceno ol the 
Flysch senes in tho south of the Province ol Cadiz 
Louis Esiii and Gaston Gihaui,t • The values of 
the magnetic elements at tho station of Val Joyeux 
(Some et-Oise) on January 1, 1935 Constantin T 
PopESOO Tho undulatorj movements in tho leaves 
of Dracerna induma and Alocaata macrorhtza Ray¬ 
mond Poisson and Reni^ Patay Bemivtria dory- 
phorce, a Muscardino parasite of LepUnotarsa decern- 
liiuMta A, Paillot • Leiitocytic nodules and various 
reactional processes in silk worms experimontally 
infected with Streptococcus bmnbycis Emile Haas 
Tho measurement of accommodative amplitude 
Eullb Brdmpt Paludism m birds Plasmodtutn 
pctddm of Padda oryzivora The utilisation of this 
parasito for chemicotherapeiitic rcBoarehes on paliid- 
uim, Mlle Germaine Cousin Tho phenomena 
of nooteny m Acheta campestna and its hybrid.s 
Henri Nouvel Tho glycogen reserves m tho 
Orthonectides Study of their evolution W Kopac- 
ZEWSKI. Serum gelification by cancer-producing 
agents, Mme ^Marik Phisalix, Augustin Boutabic 
and Jean Bouchard Tho action of some snake 
poisons on the fluorescence of solutions of iiranme 
Mladen Pai<5 and Mlle Valerie Deutsoh , The 

r ific rotatory power, the rotatory dispersion and 
polarunetno determmation of the sene proteins, 
Qsoroes Antoine • The presence of siliceous par- 
ticles in animal tissues After destruction of the 
organic matter m various organs of man and animals, 
siliceous particles remam which the author regards 
as sibca of interposition, of outside origin Mmk 
Yvonne Khouvine , Study of some plant mem¬ 
branes. RenA Dujarbio ds la RivrbRE and Etienne 


Roux Has heavy water any action upon bach'na J 
Tho bactericidal aituin is very small, if anv 
I^ouia Besson The mfiuome of tomjioraturo and 
season on mortality AiiwriDB Malherbe, Rav mon d 
Vilenski and Noftr, Herman Rosoarchos on the 
remnants of audition in deaf mutes Bono peicep 
turn luid Its utilisation in toadmig Mlle Uinah 
Abraham Tho lu-tion ot titaiiiuiu on rats, earners 
of Jonsen sarcomas Injections of titaniiiiri < om 
pounds loducod tho moitalitv due to the tmnoiii-- 


Academy of Sciences (C K , 4, No H-9 , l‘l34) L 

Kantorovitch A generalisation of tlie iiitogial of 
Slicltjos K ICvsritoiMEv and N Siijh-ovskaja 
Influence of tho composition of gloss on tho value 
of tho phase potential .Tuzhakov Migration 

ot electrons from sodium into roi k salt V Chlopin 
and A Samabceva Resean lies m the i liomisti> of 
polonium (1) Sotni' lompounds of bivalent [lolun- 
lurii V Lukashevitch Sodium amalgam with 
traces of iron K Gorbunova and A Vagkvmian 
1'ho passive state of the catliodo M Poliakov 
Hotorogoneous and homogisieons catalysis. 11, |-G, 
V SaDIKOV, R KrISTAI LINSKATA, H LtNDQnsT- 
Rysakova and V Mf nshikov'a Kffect of the 
teriiporaturo loginio during tho splitting of protein 
in an acetoclavo upon tho composition of thi' auto 
clavolysute R Belkin Interaction ot tlio external 
and internal factors ilunng ontogenesis in Amphibia 
(1) Influence of tempeiature on the motamoijiliosis 
ot tadpoles of Harm temporarm produced by tlivioxin 
The iiifluenee of temporaturo is more important than 
that of thy toxin L Pulk/hajev Di'teniiination 
of a regeneration K V Kobikiiv TIk' attiieliisl 
X-chromosomes m Droaojilitla aimulans lO Hasua- 
llAN The problem of the relation botvvoeii tho 
duration of tho conditionoil stimulus and the magni¬ 
tude of tho conditioned rollox V Novikov The 
problem of hardiniss in soodluigs ot alfalfa vanotios 
B Rubin and L Naumova Activity of enzymes 
as a varietal character V Trupp Tho problem of 
chemical processes in vogotabUis during storage A 
Vologdin Archeocyathi from tho basin of the Rivrr 
Laba in the northern Caucasus Fresh finds ol 
Archaeocyathus ap m the Caucasus conhrm the 
existence of tho Cambrian system m tho lower 
sections of tho Caucasian pahoozoic strata N 
Soustov Now data on the gisjogy of the Kliibinv' 
district 

Vienna 

Academy of Sciences, Jamiaiy 31 GeohoKollh Band 
Hermann Hamburg (1) Constitution of Dvploschistrs 
acid This acid, which occurs in Diploschmtes acrupoaus 
and D bryophtlua, and gives a deep blue colour vv ith 
baryta solution, consists of lecanoric acid and a second 
depside, C„H,40,, built up of orsellmio acid and 
«-roothylpyrogallolcarboxylio acid (2) A component 
of Pertuauna de-albala This component, a lichen oeid 
of the formula proves to bo thamnolic 

acid Erich Molt, : Aerological mvostigation of 
periodic mountam wmds m V-shapod Alpine valleys 
Otto Bankowski ; Reciprocal roplacoability of the 
hydrogen atoms of tho co-ordmation space of a 
complex salt and of water Richard Weiss and 
Ludwio Crleoowski Formation of cyclic com¬ 
pounds from aromatic diammes by means of chloral 
Emil Abel, Otto Redlioh and Walter Stbicks 
lodion catalysis of doutenum peroxide. The velocity 
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fonstarit of tins tataly^is at 26“ M 1 13, tlioao for 
HDOj and HjO, boiii^f 1 19 and 1 67 respoctivoly 
Fran/. Knoll Tho HnuiH-Hortnito serioi in statistics 

February 7 Lkocold Schmid and Sihimcnd 
Mahqulies (ioss^-jKil Kudolf Totu Strati- 
grapbital obsoi\ntions on tho tiios clialk of tlio 
Hybon Wand lojiion in Lower Austria \ icrou F 
Hpss CritKisrn of Arthur WaRiior's paper entitled 
"CiitKal Heinarks on (be Dnil\ Coiiiso of Cosmic 
Ultra-radiation” Hans Przibram J,owor males of 
the staj; beetle, Lurnuuji i trims, L us heat forms 
Lkonork. Huk( hkr Chrysalis coloration of tho 
cabhatno biitterflv, I'lPriN britssuii, L and of I iinrsan 
Jo nnd I vitinr H liotRscH Betoimination 
of (lie structure of simple moloi iiles bv electron 
iiderferenco I'l ll\HONiandA Fink Tii\estinntuiiis 
on (he concontrntion of UjO m natiiral no F’ 
Wkrnfr Rep(ill's of the [islands of the] Atnoiiii 


Fobriiary 14 H JIann A law of noniuil div isors 
Karl AI wruoi'Kii Partial fraction senes Fritz 
Prenn HiiiKoti (1\ fauna of tho Tyrol (bioIo|r\ of 
Suniiitoi Ilium arcluu. /Cett and ,S’ itlpislrts, Selys) 
JtirHARD Weiss and Josef FIdkrt Comersion ot 
dialk\lidenoo\cloho\nnos into tho isomeric dittlkjl- 
phenols (I) l)ibenz\ lidenoc\( lohoxanono to 2 6- 
dilioti/v Ijihenol 

February 21 Herbert Haberlandt, Herta 
Karitk and Kari. Prfibuam Flnoiesceiuo of 
(liiorite (3) Line fliioresience spoitium The spectra 
for different yttiofliioriles and fluorites exhibit 
general anreomont but individual divergemes One 
jttiofluorifo sliowod tho blue eurojiium bands, and 
with (I fluorite from Woardulo the Kii linos were 
strong in comiianson w'lth those of Tb With fluorites 
from Lastom 'I’uikostan and Cornwall, the lines were 
intensified by radium radiation, tho pri'sonco ot \orj 
ahoit lived coiitros being mdicatod Wolfuano Hoff 
and Franz Uriiacu Attninmont of a photochemical 
ec|uilibriuni with silv'cr bromide Alfons Klemenc, 
Raotil Wechsbebo and (!eobo Waoner (Jaa 
analysis methods for dotormimng carbon suboxido m 
presiMKo of carbon dioxido, carbon monoxide and 
oxygon Various methods, especially tho use of 
fractional irystallisation at temperatures of about 
— 100“ C , wero omploy'oil for separating these gases 
F Anoel and Otto Frikdrich Form of magnetite 
Otmar Eckel Rotlintion rosoarcJi m certam 
Austrian lakes Fritz Lifbkn and Stephan Molnab 
Behaviour of tho combination glycocoll-alcohol to 
wards veast which has been shaken with oxygen 
The anioimt of glycocoll taken up by"^ the yeast is 
increased by the jiresonco of alcohol, while tho uptake 
of alcohol IS checked when glycocoll ls present 


Forthcoming Events 

[Meehnya marked icith an astenak are open to the publtc ] 
Saturday, April 37 

Rothamstkd Rxfprimevtal Station. —Conference on 
tho "Swarming of Bees and tho Practical Means of 
Controlling it”. 


Sunday, April 38 

British Museum (Naturai. History), at 8 and 4.30 — 
M. A. PhUlipa . "Mammals” * 


Monday, April 39 

British Museum (Natural History), at It 30—G J 
Anow "Homed Beetles" • 

Victoria Institutf, at 4 30 George H Kimble “Tlio 
Expansion of the Hahitufilc Riirtfi in Old Testainciil 

ItoYAL Gkooraphical SoiiFTV. at S 30 - Prof G 
Barbour "Floods and f food Control in China and 
Amorica” 

Tuesday, April 30 

Koval PiiorooRAPHic Soi ietv (Hi ifntifk and Tli 11 
NICAL Group), at 7 — Dr Oliver C de C Vdlis ‘ Tin 
Afterglow in Gaseous Explosions ’ 


Thursday, May 2 

[nSTITUTION of EtFlTRllAL KNUlNtLRS, at (1—So 
William Bragg "Tho Molecular Stnutiirc ot l)i 
eloitii.s" (Kelvin Lciture) 

Friday, May 3 

Ro\ AL Institution, at 0 —Sir Wiliiain Larkc "fron 
an. I Stoel" _ 

Iron and .Stffl Institi tf, May 2-3 Symposium 011 
Itio ‘ Welding of Iron and Steel" to Is- licl.l at tli.' 
Institution of Civil Engineers, Great (tenrge Street 
Vl’cstminsfer. .S W I 


Official Publications Received 


OKKAT BaiTAlN A 


) IBELANU 


I Annus] Report, 1934 I31 18 ( 


World P.m.1 

World fowtr <.-. 

F-or.i.trv t ommiMloii Utlllsstlon Srrks No 2 Report oil tiu 
Demand for Timber In Cosl-Mlaliiit 111 England aud Wall x Tp vH- 
77 (London U M Stationery OIBee) it id not 

K< port of the United Kingdom Sugar indiistry Inquiry ( oinuiltUe 
(('md 4S71) Pp Iv r\ii (lamdon H M Stationery Otfl.'e ) 2» mt 
Tlie Arebaolugy of Itocliford Hundred and South-East Essex l(\ 
Wimnni I’olllU (Mn«um HandbookB, No 7) Pp 09-1-22 plates 


(Soatl 


University of Oxford 
■"—s for tl 


.ibrarv and Museum t'ommlttoe ) . 

umlttis) for Advaneed studies Ahstraets 
• Diator of Plill. ' - • - 


(Dissertations accepted during 1934) Pp Iv-1-129 (Oxf 
dim Pri ss , Ixmdon Oxford U ulversltv Press ) 3» net 




OTHER tOUNIKJUS 

Ingenlorvideiiskahellge Skrifter A Nr 18 Hadlatlon - 

.- ” -fBctly Condiatlng Rsrtli By Dr P (J 

I Nr 12 Mlsu Ham ous Pa|s rs R 
Kl kr (Copi'iiluigun Q K ( 




1 Federated 


..skahellge 8k 

Vertical Antenna .iver F lat F 

Dr P*^0 Pe(?en*-,. .__ 

Department of Agriiulture Straits 8.. . 

Halav Stab's SelentlAc Series, No 10 Tlic Toxic Value ot s/rm. 
hpp By NUB Htller Pp ii-1-44-1-2 plates (Kuala Lumpur 
Department of Agriculture ) 5U Ceuta 
Uunimonwualtli of Australia Council for SelentlBc and Industrial 
Researeh Pamplil. t No 52 Hystematle Entomology—Contribution 
I 1 Notes on the (lenus Hiaeamera R and B (Dipt Taeliln ), by 
A L Tonnolr, It Australian HamUermn (Isoptera), vritli Desirip- 
tlous of New aperies and hitherto Undeseribed ( astes, by O F Hill 
Pp .31+3 pUtes (Melbourne Oovemment Printer) 

Indian Forest Records Vol 20, Part 13 Results of Kxiierlments 
on the Klin Drying of Wood with OaonUed Air By Dr S N Kapur 
Pp li+211 (Delhi Managi'r of PubIleaUuns ) Saunas, lUd 
British Oiilana Second J.eglslaUve ('oiincll, Fourth Session, 1933 
fleologlcal Survey Department. The Kaburi District 19.33 Progress 
Report By Dr D R Grantham, 8 Braoewell and Dr O J Williams 
Pp 22 + 2 plates (Georgetown Oovemment Printers.) 

Hdmolrea de la 8ocl£td de Physique et d’Ulstoire Natnrells do 
GenFve. Vol 41, Faso i Etudes sur la partle oocldentale du Lae dc 
Gen.''ve, 2 HIstuIre malacologlniiu du Lae du Gon4ve Par Jules 
Favre Pp 295-414 +pUte 13 (Gen5ve et BUe Georg et Cle ) in 
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Tribute of Science to the [Royal Jubilee 
AMONG the addresses received by H.M. the 
■lx King after his accession to the Throne on 
May 6, 1910, was one from the Royal Society, in 
which reference was made to the mterest which 
Hia Majesty, when Prince of Wales, had con¬ 
tinually shown m the progress of discovery and 
invention In consentmg to succeed his father, 
King Edward, as Patron of the Society, King 
George expressed appreciation of these elements 
of national greatness, and assured the deputation 
of his “sympathy and support in your beneficent 
efforts for the promotion of natural knowledge” 
The collection of articles which appears in this 
special issue of Natube, nearly all of wluob are 
by fellows of the Society, mdicates some of the 
directions in which these efforts have been remark¬ 
ably successful by adding now realms to the 
empire of science and conducting profitable 
explorations in them 

Science, like the umverse, has no natural 
partitions either in space or time; so that any 
record of its achievements cannot be limited to 
a particular period or country It happens, how¬ 
ever, that the twenty-five years now being 
celebrated as the jubilee of the King’s reign have 
seen a greater number of creative ideas in science 
than any correspondmg period m the history of 
the world, and also that the contributions of 
Bntish investigators to the rich harvest of scien¬ 
tific knowledge which has been gathered m are 
both distinotive and of supremo importance The 
articles outline some of the fertile fields of research 
opened up during the past quarter of a century ; 
and it u impossible to read them without reahsing 
tJiat we are living m a golden age of scientific 
discovery. The talents with which scientific 
wtMrkme have been entrusted have been used to 
full purpose; and the results obtained are worthy 
of both royid and national pride. 


In the main part the results rt'prosont scientific 
researches undertaken purely with the view of 
rev'ealing natural phenomena and discovenng 
new relationships or interpretations of them This 
urge to penetrate mto the unknown and reveal 
its mysteries cannot bo repressed any more than 
can creative expression m art or literature When, 
however, the spirit of an ago is sympathetic 
towards any such intellectual activities, their 
advancement is increasingly ensured On this 
account, acknowledgment must he made of the 
part played by the Department of Scientific and 
Industrial Research in the increase and use of 
natural knowledge The Department was formed 
durmg the War as the result of a memorial from 
the Royal Society and oilier scientific and 
technical societies, exactly twenty years ago, 
urgmg the Government to afford assistance “for 
scientific research for industrial purposes” Two 
years later, Parhament placed a sum of one 
million pounds sterlmg at the disposal of the 
Committee of Council for the promotion of 
mdustnal research , and since then the Depart¬ 
ment instituted by the Committee has devoted a 
large part of the funds it derives from the State 
to fundamental scientific research m umversities 
and other institutions, as well as in the promotion 
of research directly apphed to industry Two 
other national research organisations which have 
come into being during the past twenty-live years 
are the Medical Research Council and the Agri¬ 
cultural Research Council The former arose from 
the Medical Research Committee, which was 
appomted for the purpose of deahng with the 
money available for research under the National 
Health Insurance Act of 1911 , and provision for 
organised research m agriculture may bo said to 
have grown up from the Development Act of 1909 
In addition to these and other endowments of 
research provided by the State since King George’s 
accession to the Throne, there have been several 
munificent benefactions from private sources to 
establish research institutions or explore specific 
fields of mvestigation. On account of these 
extended facilities, the number of students and 
others engaged in scientific or industnal research 
has been multiplied many times durmg the past 
quarter of a century ; and the output of origmal 
papers has moreased to such an extent as to be 
unwieldy, and even oppressive, to scientific 
workers who desire to keep m touch with advances 
in their subjects Our own correspondence columns 
represent this stream of tendency on a small scale. 
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yet they are but a nvulet of the broad and swift 
nver which is bearing rich cargoes of new know¬ 
ledge to peoples along its banks and to ports in 
the seas beyond. 

To attempt to survey adequately the scope and 
substance of scientific publications of even a 
single week would be to undertake a hopeless task 
It IS easy to understand, therefore, how incom¬ 
plete any record must be which has to take a 
retrospective view of scientific progress in a period 
of twenty-five years Obviously the only prac¬ 
ticable plan IS to select for description subjects 
which have opened new epochs of scientifio 
history during the reign of the King, and not to 
endeavour to summarise developments in various 
branches of the physical or biological sciences 
Beginning, for example, with the stellar universe, 
the knowledge gamed during this period has led 
to entirely new conceptions as to its dimensions 
and structure, and their relation to the principle 
of relativity Coming down to the earth, the 
views now generally accepted as to its age 
and constitution differ substantially from those 
formerly held, and are based upon firmer founda¬ 
tions. From the planet earth it is a natural 
transition to the planetary microcosm of the atom 
Closely related are such subjects as isotopes, 
induced radioactivity, crystal structure, cosmio 
rays, the attainment of low temperatures, the 
constitution of the upper air, and weather fore¬ 
casting As to man himself, new light has been 
throvm on his ancestry and the factors favourable 
to his healthy development or injurious to it, as 
well as on the problems of heredity mvolved m 
his future Chemistry is largely concerned with 
these and other biological problems, and heui been 
able to give new aspects to them In applied 
science the discovery of special steels has been 
largely responsible for progress in many directions, 
and without them there could not have been the 
remarkable developments in X-ray apparatus, 
radio communication through the use of therm¬ 
ionic valves, aeronautics or turbine maohmery 
These are the considerations which have decided 
the general order of the thirty articles now 
published. 

The advances of knowledge have been accom¬ 
panied by noteworthy changes of attitude of science 
towards philosophic and social problems. The im- 
phoations of the theories of relativity and quanta, 
particularly in relation to notions of space and 
time, brought the physicist and mathematician 
into the realm of philosophy, while the philosopher 


has been giving attention to fruitful work m such 
specific problems as the nature of sense-data and 
their relation to physical entities, the character of 
space and time in their relation to one another, 
the basis of scientific induction, the interpretation 
of life and other intellectual conci'pts Modern 
physical interpretations of the nature of the 
universe have thus led to the discussion and 
development of associated metaphysical problems, 
and the two fields of thought are now regarded as 
complementary to one another 

The view that the solo function of science is the 
discovery and study of fact, without regard to the 
philosophic or ethical implications of the know¬ 
ledge gamed, has undergone great modification in 
many minds It is realised that science cannot be 
divorced from ethics or nghtly absolve itself 
from the human responsibilities in the application 
of its discoveries to destructive purposes m 
war or economic disturbances in times of peaic 
Men of science can no longer stand aside from 
the social and political questions involved in 
the structure which has been built up from 
the matenals provided by them, and which 
their discoveries may be used to destroy. It is 
their duty to assist in the estabbshment of a 
rational and harmonious social order out of the 
welter of human conflict into which the world has 
been thrown through the release of uncontrolled 
sources of industrial production and of lethal 
weapons. 

It would scarcely be appropnate to deal with 
these aspects of scientific progress in the present 
collection of articles, though they are likely to 
become of increasing importance in national polity 
and international adjustments We beheve, how¬ 
ever, that the wide range and high authonty of 
the contributions now brought together m cele¬ 
bration of the silver jubilee of the Kong’s reign 
are worthy of the occasion It would be easy, 
of course, to point to other subjects which might 
have been included appropriately in such a 
retrospective survey , but, on the other hand, 
it would have been most regrettable to omit 
a single one of the present contributions, and 
these by themselves would make a volume of 
reasonable size if published in that form instead 
of the pages of Natubb. The articles are offered 
as a tnbute of loyalty from scientific workers to 
the King and Queen ; and it is hoped that they 
will be regarded as a stimulating conspectus of 
advances in natural knowledge during a memorable 
twenty-five years 
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Twenty-five Years in History 
By V S 


K ing GEORGE’S reign will always be 
remembered m history for three, or rather 
four, unique events of world-wide as well as 
national importance It hcis contained the whole 
period of the greatest war in history and the more 
difficult part of the reconstruction which followed 
It It has seen the foundation of the Ijeague of 
Nations and its early growth It has witnessed an 
unparalleled economic depression from which wo 
are now slowly rccovormg, and which we hope and 
beheve His Majesty will survive to see completely 
overcome Lastly, in the sphere with which Nature 
IS more specially concerned, the King’s reign covers 
the establishment of the most far-reaching trans¬ 
formation of our ideas ot the material universe, 
for Einslem’s ideas gamed general acceptance just 
after the conclusion of the War 

It 18 one of the ironies of history that the 
greatest of wars should thus be connected with 
the name of one of the most pacific ol kings But 
there was not for a moment any doubt that the 
King fully sympatlused with his people in all the 
four years of thoir tnal, in spite of the family ties 
which connected him with the most formidable 
of their opponents After the War, one noticed 
a marked increase in the public affection and 
esteem for a man whose good qualities at first 
suffered somewhat from a comparison with the 
bonhomie and genial character of his father , and 
when, at the end of 1928, he was for a time laid 
low by a senous illness, it was clear that he had 
already won all hearts Time has only strengthened 
that position. He is so obviously the good and 
devoted man, ready to bear everything and do 
everythmg for the sake of others, and, above all, 
for the restoration of the country and its prosperity 
in peace. 

Next to the War, the League of Nations is, of 
course, the largest pohtical issue of the King’s 
reign. In this matter the King was fortunate m 
his position, and better guided by pohtical instinct 
than the contemporary head of the American 
Repubho. ^He was able, quite impartially, to 
commend the League as a common interest to all 
his subjects, whereas it unfortunately became a 
party issue m the United States. In England, 
King George could ask all his subjects to give it 
their support, and, with the aid of Great Britain 
and the British Domimons, it has already attained 
considerable success. France too has been a loyal 
aupporter; but, in the Bntish Commonwealth, 
there was a league within the League without 
which the effectual functioning of the larger 


Marvin 

organisation is scarcely thinkable At the moment, 
the adhesion of Russia anil the close co-operation 
of the United States do much to set off the tem¬ 
porary abstention of Germany and .Jajian The 
current year, which ushers in the King’s jubilee, 
has seen several instances of the value of the 
League’s work in carrying out the pacification of 
the world on lines entirely in aoeordanee with the 
King's hfe-desirc' 

The work ol social reioiistriietion, of healing 
the wounds of war and making jirovision for a 
fuller life in future, is still upon us It was seriously 
aggravated, at about the time of the King’s illness, 
by the bursting on the world of an economic 
dojiresBion which was as unparalleled in its seventy 
as the War It does not fall within the scope of 
this article to discuss the causes of this or the 
remedies which are now slowly overcoming it 
Some of the difficulties no doubt are duo to the 
fact that the resources of science in multiplying 
the productivity of the earth have for the time 
outstript our methods of distribution, and national 
barners and new notions of national self-sufficiency 
have hmdered the free circulation of the products 
But one thing relating to science and ansing 
directly from the War falls to be noticed here 
The War stimulated scientific exjicrimont on the 
mochamoal, physical and chemical sides as it hod 
never before been stimulated in history. The evil 
necessities of the time forced on work m the 
laboratory, m the forge and in the air which have 
had many not-evil results Civil aviation has 
largely profited from what our engineers devised 
and our pilots carried out mainly over the Western 
Front So also in the chemical laboratories, aiming 
for the time at the destruction of other men, an 
activity was developed which has since taken other 
directions The Dejiartment of Scientific and 
Industnal Research, which now conducts inquiries 
into many matters of permanent national concern, 
dates from this tune It now has its own research 
stations and promotes the work of twenty-two m- 
dustrial research aosociations One may quite truly 
—while earnestly desiring a further abatement m 
the manufacture of arms—consider that most of 
the swords forged for slaughter have smcc been 
turned into ploughshares and pruning hooks 
So strange is the balance of good and evil in 
life that, while we were all, quite rightly, deploring 
the extinction of so many young and promising 
lights of science in the great catastrophe, science 
itself was taking some of its most prodigious 
strides forward 
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It will always be remembered in history that 
the same year which saw the Treaty of Versailles 
and the estabhshment of the Ixsaguc of Nations, 
saw also the confirmation of Einstein’s theory of 
relativity in the eclipse ol the sun in 191ft The 
greatest step towards the permanent peace of the 
world coincides with the greatest step towards the 
establishment of the most comprehensive physical 
conception of the universe In that ochpse the 
apparent displaoements outwards of tlie positions 
of stars in relation to the sun, as shown on photo¬ 
graphs of the eclipse, were found to be consistent 
with Einstem’s calculations and confirmatory of 
his special theory From that time onward, what 
had been regarded rather as a pnvate speculation 
of an eminent man, took rank as the leading con¬ 
ception of a new era of thought It is now found 
at the root of all the physical speculations about 
the material universe which make the more recent 
part of King George’s reign one of the most notable 
epochs in the history of science 
The new outlook comes home to us more closely 
at the time of national rejoicing, because so many 
English and Anglo-Saxon names stand on the 
record of the advance Two—Jeans and Eddington 
—are household words Within ten years of the 
confirmation of Einstein’s theory, man seemed to 
have gamed a closer msight into the physical 
constitution of the universe than all the previous 
centuries had offered It was shown to be eon- 
gruous with the nature of the atom ais revealed 
in the laboratory New lines of development were 
suggested by which the heavenly bodies had 
assumed their present form and hght. A view 
was thus attained which looked into the future 
as well as the past, and knit together what had 
been thought of as an infinity of space, into the 
expandmg mind of man. This new synthesis 
was intimately connected with Einstem’s theories, 
and its application, in the intenors of the stars 
and the remotest recesses of space, was made 
possible by the extension of photographic and 
photometnc methods. An albance was set up 
between work in the laboratory and work with 
the telescope which has led to the latest discovery 
of a umvorsal fundamental number, which Sir 
Arthur Eddmgton explams in his new book. 

It was thought at first that the new views were 
a revolution, and that Newton was superseded. 
But Einstein himself never countenanced this con¬ 
clusion. To him, Newton was merely corrected and 
supplemented, and new and old thought found 
their place together in one essentially continuous 
evolution. But no doubt a shook was given to 
the finality of Victorian science in more than one 
respect The universe of matter was no longer a 
finite thing, enclosed within an infinity of empty 
space. It became an expanding finite, full and 


similar throughout Moreover, whereas absolute 
certainty and precision seemed to be given by 
the old Newtonian synthesis, the new view, 
coloured by the quantum of Planck, introduced 
an apparent indeterminacy into the old and 
apparently rigid laws. 

In another respect the progress of science in 
the new century does not follow precisely the 
programme anticipated in the nineteenth Think¬ 
ing then that the Newtonian synthesis was final, 
it was commonly expected that the twentieth 
century would see added to this accomplished fact, 
another, equally complete and final set of laws, 
co-ordmating the phenomena of life Now, m 
spite of the enormous extension of biology, this 
attractive prospect has certamly not been reahsed. 
Mathematical thmkmg has gone on pervading 
wider and wider fields, and gaining the conspicuous 
triumph which Sir James Jeans has made famibar 
to aU But biology, though invaded by mathe¬ 
matics and though engaging a constantly larger 
army of workers, has reached no synthesis com¬ 
parable to that of Newton for astronomical physics 
It has become more and more dispersed and 
speciabsed The Mendeban laws have been added 
to Darwin’s, but the nature of heretbty and the 
cause of vanations remain still in the realm of 
eager inquiry and speculation rather than of 
ascertained truth The immeiliate sequel both of 
Darwin and of Mendel was rather the settmg men 
to think and examme the details more closely, 
than the drawing of conclusions from well- 
estabUshed pnnciples Not deduction, but increas¬ 
ing experiment and induction, are still the leadmg 
features. 

During the War, a school of biologists began 
to be spoken of as ‘neovitabsts’, of whom the best- 
known name is that of Dnesch. They were 
opposed to the idea that, by pressing on the 
investigation of the physical and chemical con¬ 
ditions of life, we might ultimately grasp the origin 
and nature of life itself Such work is, of course, 
being incessantly done, and is one of the most 
promment features of the biology of the day. But 
the school of neo-vitabsts maintains that life is a 
thing 3ui generis and that, however far we may 
explain its conditions, we can never explain it, 
any more than we can explain the fact of conscious¬ 
ness by analysmg the components of our sensations. 
Bergson, the most famous philosopher of the period, 
gave powerfiil support to this school of thought by 
developing his conception of an ^lan vital on the 
psychological side On the biological, it revived 
to some extent the idea of Lamarck that the living 
being stretched out m the direction of its advantage 
in life, and that the result of such efforts were 
transmitted by inheritance from one generation to 
another. Such iransmission is at the moment 
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denied by the majonty of biologists, but a 
vigorous school of thinkers, finding thoir inspir¬ 
ation rather in philosophy than chemistry, are 
working to reconcile progressive work in bio¬ 
chemistry with the study of life in the concrete 
There are indeed signs that the rest of the 
century may come to justify the glowing pre¬ 
diction of the late Prof Patnck Goddes, that it 
would see the tnumph of life and be the age of 
biology It IS already true, m the more general 
sense, that men accept as a plulosophioal idea the 
community of all life and the development of 
higher forms of life from lower by some process 
m time which wo have still to unravel 
It would be well if one could speak of the 
acceptance of a community of human life on the 
planet with as much confidence as the growing 
consensus of opinion as to its origin In 
this matter, while the King’s reign is distin¬ 
guished by the establishment of the licague of 
Nations, it cannot bo said that the idea which 
it embodies or the practices which it exists to 
promote have made commensurate progress with 
what we have had to record of the progress of 
science. In some respects, there has been m recent 


years an actual setback Germany and Japan 
have renounce!! the Ijcague, and the United States, 
though helpful and friendly, has not formally 
joined oven the Court of International Justice at 
The Hague Armaments have lately increased 
and no effective grouping or control of aviation 
hew yet been effected There could be no more 
flagrant instance of the contrast between the unity 
of thought, which has given man his command of 
Nature, and the want of unity in his application 
of it, than this wanton rivalry in military aviation 
The most highly scientific means of transport and 
intercourse still threaten us as the most terrible 
method of mutual extermination, and the nations 
refuse an obvious resource to common action, 
common command, or even a common time-table 
for pacific purposes Nothing could better signalise 
the later years of His Majesty’s reign, or bc' more 
in keeping with the master-sjiirit of the man whose 
life we prize and are now commemorating, than 
the conclusion of such an agreement It would 
bo backed by all the seientific opinion of the world, 
and be the moat striking prcxif of the progress of 
the reign in its essential quality—the pursuit of 
peace 


The Structure of the Universe 

By Snt James Jeans, f k s 


TN the last quarter of a century, our picture of 
the astronomical universe has changed almost 
beyond recognition, and yet we seem to be 
Btandmg only on the seashore of the great ocean 
of knowledge 

The geooentrio view of the structure of the 
universe became untenable for thinking men in 
the year IGIO, but in 1010 many astronomers 
favoured a ‘galaoto-oentno’ view, believing that 
the galaotio system was the central and dominatmg 
feature of the astronomical universe, with the 
earth very near to its geometrical centre 

Sir William Herschcl had shown that such stars 
as he could see m his telescope constituted a coin- 
shaped structure, the more distant stars combimng 
to form the faint band of light we call the Milky 
Way. In the astronomical languid of 1910, a 
few classes of objects—spiral nebulee and globular 
star-clusters—^were found to ‘shun’ this plane, but 
the majority—irregular and planetary nebulas, 
blue and Wolf-Rayet stars, eohpsing and Cepheid 
variaUes—‘favoured’ it, ranging themselves about 
this plane like files on the two sides of a fly-paper 
For this reason the pUne of the Milky Way 
was thought to be fundamental m the structure 
of the umverse. 


So far back as 1755, Kant had shown that 
other views were jxissible, suggesting that the 
eUiptioal nebiiliB were not “enormous single stars, 
but systems of many stars” similar to our own, but 
at so vast a distance that their light “on account 
of their immense multitude, roaches us m a 
uniform pale glimmir” 

Herschcl adopted this view, speaking of these 
supposed other systems of stars as “island uni¬ 
verses”. It fell into disfavour for a time, but 
Eddington, writing in 1914, remarked that “the 
hypothesis has recently been revived as regards 
the spiral nebulae” He continued “It must be 
admitted that direct evidence is entirely lackmg 
as to whether these bodies are withm or without 
the stellar system”. 

Then Hubble found it possible to measure the 
sizes and distances of those objects, and the 
problem was solved. Certain standard objerts are 
behoved to shine with the same intnnsio luminosity 
wherever they occur in space, so that their apparent 
famtness at once gives a measure of their distance 
Among such standard beacon-lights are Cepheid 
vanables of assigned period, long-penod variables, 
blue stars of assigned spectral type, and novae at 
maximum. Examples of most of these standard 
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objects can bo detected in the nearer nebulae, and 
happily all tell substantially the same story as to 
the distances of those nebulae They tell us that 
the nearest nebula of all (M 33 in Triangulum) is 
about 800,(XX) light-years distant, while the second 
nearest (M 31, the Great Nebula in Andromeda) is 
at a (hstanc© perhaps about three per ctmt greater 
This latter nebula subtends an angle of about five 
degrees in the sky, so that its diameter must bo 
about 70,0(X) hght-years The diameter of our 
galactic system is generally supposed to bo at 
least three times this. 

Such measurements and studios have made it 
clear that these nebulce are systems of stars like 
our own galaxy, that they ho entirely clear of this 
and are substantially smaller than it is If we 
represent our own galaxy by London, then 
Birmingham and Bristol represent the two 
nearest external galaxies fairly well in rospect of 
both size and distance A small nebula (M32) 
which aooompanies the Great Nebula in Andro¬ 
meda may be represented by Wolverhampton or 
Coventry Also two minor star-systems, tho 
Magellanic Clouds, which he so near our own 
galaxy (90,000 hght-years from the sun) as almost 
to form part of it, may perhaps be compared to 
Croydon and Sutton Wo must not place our sun 
in Central London, as Herschel imagined; rather 
we are out at Hampstead or Highgate, and see 
the lights of Central London and tho smoky pall 
over it in the distance, when we look towards tho 
groat star-clouds and dark nebula of Sagittarius. 

Most of these nebula show the same flattened 
shape as our own galaxy, and it has long been 
conjectured that this flattemng must indicate 
rotation Recently rotation has been discovered 
spectroscopically in a number of the nebula The 
central part of the Great Nebula in Andromeda, 
for example, rotates with a period of about 16 
nulhon years, while that of tho well-known 
nebula N G C 4694 in Virgo rotates about twice 
as fast Quite recently Oort, Plaskett, Lindblad 
and others have found that the galactic system is 
also in rotation The stars revolve much like the 
planets or the particles of Satpm’s rings, the penod 
of revolution inoreasmg as wo pass outwards At 
the sun’s distance it is at least 200 million yean. 
This IS 12^ times the penod of revolution just 
mentioned for the Andromeda nebula, but it 
refers to a pomt six times as far out If the whole 
of this latter nebula were concentrated in or near 
its centre, the rotation penod at the sun’s distance 
out would be about 235 miUion yean, so that the 
rotations are at least comparable. 

From these rotation periods, it is of course 
possible to calculate the masses of the nebuln 
and of the galactic system. The nebula are found 
to have the masses of thousands of milli ons of 


suns, while the galaxy has a mass of 100,000 million 
suns at least We see that our galaxy is something 
of a giant in mass as well as in size , if the nebula 
are island-universes, we still inhabit a contment. 

As wo proceed outwards into space, the Cepheid 
vanables and other standard beacon-lights so far 
mentioned sink one after another into mvisibihty. 
Hubble has, however, found that nebula of 
assigned shapes and structure are themselves 
standard articles to a reasonably good approxima¬ 
tion Thus the famtness of tho nebula themselves 
gives a measure of their distanoe, and it becomes 
possible to estimate the distances of even the 
faintest nebula, right up to the hmits of vision of 
the telescope The nebula prove to be distributed 
fairly uniformly at an average distanoe apart of 
perhaps 1,800,000 light-years. 

If the matter contained in all these nebula were 
scattered evenly through space, the density would 
bo of the order of 10-“ grams per o.o This 
may give a clue to the mode of formation of the 
nebula, since a gas of this density would tend to 
condense into ‘droplets’ of just about the observed 
masses of tho nebula If nebula onginated as 
such condensations in a fairly uniform gas, we 
have a ready explanation of the comparative 
uniformity of their sizes and structure. 

When tho light from any one of these distant 
nebida is analysed speotrosoopioally, the whole 
spectrum is found to bo displaced homologously 
towards tho rod end If we interpret those spectral 
displacements in the simplest way, as pure Doppler- 
efiects, then these nebula are found to be recoding 
from our galaxy at speeds ahnost exactly pro¬ 
portional to their distances—roughly, 106 miles a 
second for each million hght-years of distance—and 
when allowance is made for the sun’s motion 
through the galaxy, the same is found to bo true 
of the nearer nebula also In bnef, the whole 
imiverse appears to be expanding uniformly, 
its Imear dimensions increasing by one per cent 
every 20 milhon years. 

It 18 likely that this apparent recession of the 
nebula is something more than a mere astro¬ 
nomical phenomenon, for the generahsed theory of 
relativity seems to call for an expansion (or 
alternatively a contraction) of space itself. Thus 
the motions o^the nebula may well be indications 
of something far more fundamental—a umform 
expansion of the space in which they ore imbedded. 

The theory of relativity associates gravitation 
with a curvature of the space-time continuum ; 
this 18 curled up m the proximity of matter, and 
the curvature shows itself in the curved paths of 
planets and projeotilea. At one time it scarcely 
seemed possible that the whole curvature of the 
space-tune continuum could be of this kind, for 
analysis showed that, if it were, space could 
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not stand still; it would cither expand or con¬ 
tract. To avoid this apparent absurdity, Einstein 
imagined the continuum endowed with a further 
curvature of its own, independent of the prosonco 
of matter and so inherent in the space itself This 
was specified by a quantity, the cosmical con¬ 
stant’, which was supposetl to have a uniform 
value everywhere and so kept the total volume 
of space fixed and unalterable 

There is no observational evidence that such a 
constant exists, for the curvature' it implies is too 
small for measurement The constant was only 
introduced becAUse Einstein had thought space 
must be at rest, and there is no need to retam it 
now that space appears not to bo at rest On the 
other hand, wo are under no compulsion to discard 
it. Actually Einstein and do Sitter have found 
that the constant can have a large range of values, 
including zero, without running counter to any 
of the observed facts of astronomy 
We may compare spaw-time to a river having 
spac-e as its cross-section and time as the direction 
of flow of its stream Two dimensions an', of course, 
missuig , the cross-section of our nver ought to 
have three dimensions instead of one, but as all 
three are all exactly similar, the suppression of 
two of them does no great harm 

If apace could remain constant in size, this 
river would become a canal with parallel banks, 
Einstein’s ongmal space-time nver was of this 
typo But Friedmarm and Lemaitrc showed 
that such a space would be unstable , any slight 
disturbance or irregularity—such as would, for 
instance, be caused by the condensation of a 
primeval gas into nebulae—would start it either 
expanding or contracting For this reason 
Lemaitrc thought that the Einstein canal should 


be replaced by a sort of Amazon River, starting 
from minute beginnings and for ever widening as 
it flows—expanding space De Sitter found that 
other values for the cosmical constant made two 
other types of solution mathematically possible 
In one of those the canal-like river gives place to 
a sort of Panama Canal—space first contracts until 
it reaches a minimum and then expands again to 
an indefinite extent In the other, space rhythm¬ 
ically expands and contracts, so that the space¬ 
time river becomes a scries of regularly spiced 
lakes connected by narrows 

The Amazon-liko space-time river of Lemaitre 
was open to one grave objection Its length, 
which IS time—the whole time since the beginning 
of the universe—was limited, and its source was 
nothing like distant enough to allow for the 
oliserved stages of development of stellar systems 
—^in brief, the stars were too old to have grown up 
within the length of the river 

The two more recent solutions of de Sitter and 
Einstein are not open to any such objection, and 
at present either of them appears capable of pro¬ 
viding a true, although highly artificial, repre¬ 
sentation of the observeil phenomena of the 
universe At one time, de Sitter was advocatuig 
the Panama canal type of map, while Einstein 
favoured the rhythmical universe of lake and 
narrows—a space which alternately expanded and 
contracted EmsU-in now appears to contemplate 
the possibility of a zero cosmical constant and a 
space of infinite extent But it is, I thmk, fair to 
say that no one is satisfied with the present 
position It may be that still other alternatives 
remain to be disoovered, and another few years 
may witness some new formulation of the problem 
which will lend to a satisfactory solution. 


The New Age in Physics 

By Dk. H. Dingle, Impenal College of Science and Technology, London 


E very advance in thought has two aspects 
—^the loss pf the old and the gain of the 
new—and it is probably inevitable that, after the 
first flush of excitement has faded away, the 
former should become the more conspicuous It 
may inspire joy at the passipg of a delusion, or 
regret at the failure of an ideal: in either ease it 
18 the negative aspect of the change which pro¬ 
trudes itself, beoausp all are oonscious that what 
they behevod in has gone, but only a few can at 
first Bee. the significance of the new thing which 
has come. 

This is exemplified by the fact, which is in all 
our minds to-day, that I^g George V has occupied 


the throne of England for twenty-five years. 
What does it moan 1 In 1010 we knew well enough 
what It would mean , but in 1935, who except a 
mathematical physicist will commit himself to an 
opinion ? Twenty-fivo years to one observer, we 
are told, may bo fifty years to another, and neither 
can claim supenonty for his time-scale Why, 
then, not celebrate a golden instead of a silvof^ 
jubilee * The relativist knows, of course, that the 
destruction of absolute time is merely the necessary 
preliminary to the building of an absolute ‘interval’, 
and that twenty-five years is the inlerval during 
which King George has reigned In this matter 
His Majesty’s time is proper time, so that physics 
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and patriotism support one another. But for 
one to whom this is the significant aspect of 
relativity, there are a thousand who know only 
that where they thought was certainty there is 
only confusion 

It will not be amiss, therefore, to look at the 
positive Bide of the changes m physical thought 
which the past twenty-five years have aeon. What 
principles have been introduced into science dunng 
that time, or having already existed there, have 
been more clearly understood and more rigidly 
applied 1 How does this epoch appear against the 
broad background of scientific history ? What 
IS the character of the tide as distmct from the 
wanderings of mdividual waves ? Only future 
histonana can give final answers to these questions, 
but we may attempt to answer them in a manner 
fitted to the needs of our time 

There seems httle doubt that the essential con¬ 
tribution of relativity to science is the pnnoiple 
usually known as ‘the rejection of unobservables’. 
It IS not new m the sense that it has never before 
boon apphod : on the contrary, it is exemplified 
in almost every forward movement which physics 
has made But it has boon used unconsciously, 
mstmotively, and therefore to some extent m- 
consistently. It has now been brought mto the 
light of day. That is the significant thing, beside 
which the oonsequenoes to our understanding of 
mechanics and gravitation arc of secondary 
importance 

It 18 very doubtful if this pnnciple has yet been 
properly formulated, and quite certain that its full 
implications have not yet been grasped. It is 
probable, too, that it has on occasion been wrongly 
used. Tliough in appearance a merely negative 
pnnciple, it is in fact a positive instrument of 
mcalculable power We venture to suggest the 
foUowmg two statements as a provisional ex¬ 
pression of its meamng: 

(1) The criterion of ol^ective physical existence is 
general observability by physical means*. 

(2) In the logical correlation of experience, the 
concepts employed shall be such that whatever »« 
not generally observable fry physical means is 
necessarily meaningless 

Particular attention should be directed to the 
word ‘neoessanly’. It is not enough to rejeot 
unobservables ; we must frame our laws of Nature 
so that they cannot arise to be rejected It is 
this that makes the principle an inherently positive 
one. Its first fully conscious application by 
Einstein illustrates this excellently. It is not 
sufiBcient merely to say that because it is im¬ 
possible to obs^e motion relative to the ether, 
such motion is meaningless. We must define the 


concepts of space and time so that its meaningless¬ 
ness is a necessary consequence. This Einstein did, 
and therein lies his greatness 

So fundamental is this principle that some of its 
requirements are at present far beyond the possi¬ 
bility of practical application • they belong to the 
future Consider the age-old question • Does an 
object exist when no one is observing it * The 
first part of our pnnciple immediately answers. 
No • for clearly it is impossible to observe an 
object at a moment when no one is observing it. 
Consequently, our final physical terms must be 
such that the question has no meaning 

Now the whole of what is known as ‘field 
physics’ neoessanly involves existence without 
observation. Our observations are scattered, 
atomic, discontinuous, and we assume a contmuum 
or continua (space, time, other) m which they are 
distributed. Our field laws consequently dosenbe 
realms of possibility rather than bits of aotuahty 
The law of gravitation does not tell us the structure 
of tho solar system It gives us a prescnption 
according to which an infinitude of solar systems 
might be built, but it cannot by its very nature 
tell us why we have our particular one Our 
pnnciple requires that this form of theory must 
be discarded 

Needless to say, the value of field theory as a 
means of advance is far from exhausted ‘ it is 
its status as a possibly final form of scientific 
expression that is destroyed. Nor should this 
surprise us. A complete theory of the universe— 
that is, of all that is physically observable—can 
scarcely be pictured as a set of super-universal 
laws supplemented by an mdependent statement 
of how, from some qmte arbitrary startmg-pomt, 
a particular system developed m accordance 
therewith We should not be satisfied with any 
theory of the universe which did not give tho de¬ 
tails of the system equal inevitabihty with the laws 
accordmg to which those details took shape We 
can, indeed, deduce this directly from our pnnoiple 
The universe cannot be regarded as one of a 
number of possible universes, because the others, 
being unobservable (our own comprises all that 
18 observable), cannot exist Hence our final 
account of it cannot be in terms of field 
theory. 

From this pomt of view it is highly significant 
that during this same penod of twenty-five years 
the other great branch of modem physios—quan¬ 
tum theory—has been transformed from the 
heretical speculation of a few daring theorists into 
a system with claims to universal soope. Quantum 
theory, unlike field theory, postulates no unrealised 
possibilities ; it opposes di^ntinmty to continuity, 
and sepks to describe the actual rather than the 
possible. It provides the very soil in which the 
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IHindple of rejection of unobservables would be 
expected best to flourish 

The principle does flourish there, but again 
the result is generally seen piore as a negative 
than as a positive achievement we are far less 
conscious of the growing fruit than of the lost 
blossom The supreme product of the quantum 
theory so far is described as a ‘principle of 
uncertainty’, and it is often regarded as having 
ousted causahty from Nature It is worth while 
lookmg at this matter for a moment in its his¬ 
torical settmg. 

The idea of causality m its elementary form is 
almost as old as thought itself' inteUigent action 
IS impossible without an assuranoo that a given 
act will be followed by an expected event Only 
at a later stage of reflection is volition eliminated, 
BO that the initial and final states of the physical 
system concerned are seen standing in causal 
connexion ; and it is still later that the conception 
IS extended throughout space, the state of the 
universe at one instant being regarded as the 
effect of its immediately preceding and the cause 
of its immediately succeeding state This was the 
level of thought when Newton’s laws of mechanics 
apparently placed the reality of the conception 
beyond question by discovermg the clue to the 
inevitable succession of states Newton gave 
formula by which, if the position and momentum 
of each panicle of matter in the universe at any 
one instant were known, its position and momen¬ 
tum at the next instant could be determined, and 
hence its position and momentum throughout all 
time, supposmg it to be eternal. 

Newton’s mechanics has been modified in 
various ways, and the study of radiation, electricity 
and such phenomena has revealed a noher physical 
universe than that which he contemplated, but 
none of these developments has destroyed the 
poBSibihty of prescribing the data necessary to 
predict the future course of events The funda¬ 
mental modification of Newton’s contnbution to 
the idea of causality has come from the study of 
the means by which data are obtained Minute 
investigation shows that it is impossible to deter¬ 
mine exactly the simultaneous position and 
momentum of any particle of matter because our 
means of observation are such that precision m 
one determination can be obtained only at the 
expense of precision in the Otlier 

It is important to see just what this means. 
In one sense it virtually puts us back to our position 
before Newton. We oannot state what are the data 
which would enable us to predict the future of 
the universe, but we may, as then, regard the 
inediotability of its future as a generalisation of 
our expeiienoe of causality in limited systems of 
ovents. How far such gmeralisation is legitimate 


IS indeed an important question, but it is not 
affected by recent work Gahloo could have 
discussed it with us without being at much dis¬ 
advantage. Furthermore, the experience of 
causahty m hmited systems is a fundamental fact. 
It IB impossible that scientific developments can 
overthrow it without destroying their legitimacy, 
for it 18 their basis The sum and substance of 
the matter is that wo have found that the data 
by which we thought we could foreoa.st the future 
are unattamable 

There is an important difference between this 
and the statement which is frequently made, that 
the quantum theory requires that an experiment 
can be repeated several times under precisely 
similar conditions with various results. If that 
were true, it would indicate an irrationality in 
Nature which would be the negation of science. 
What the theory does show is that, if we define 
similarity of conditions as similarity of positions 
and momenta of the physical systems concerned, 
wo can never be sure that wo are repeating the 
experiment under precisely similar conditions The 
distinction is profoimdly important, for the actual 
situation leaves open the possibihty that other 
data may be specified which will precisely identify 
a system, whereas the incorrect statement leaves 
no room for such a possibihty 

Now it 18 just at this point that our funda¬ 
mental principle of rejection of unobservables 
comes in Since simultaneous position and 
momentum are unobservable, wo must not only 
reject them, but wo must also re-express our laws 
m terms according to which they have no meamng 
Position and momentum are functions of the 
continua, time and space, which are appropriate 
to field theory, but oannot be expected precisely 
to fit phenomena which are essentially dis¬ 
continuous The problem of physics, then, is to 
devise other terms 

That such terms are possible there seems little 
reason to doubt A useful beginning has been 
made with the concept of probability. This is 
expressed mathematically as a ratio of mtegers, 
and so is more appropriate to discrete phenomena 
than any kind of contmuous extension It is 
sometimes said that we can no longer use models 
to represent physical oonoeptions. This, of course, 
IS maoourate, or physics would have no place left 
for the man with imagination ; it would be a 
sphere of action only for the robot What has 
happened is that mechanical models, which are 
spatial, have given way to epistemological ones, 
which are integral To regard this as anything 
but a step towards better oonoeptions is to miss 
the significance of the new enlightenment The 
error of the nineteenth century physicists was not 
that they used meohanioal models (which were 



678 


NATURE 


May 4, 1935 


entirely appropnate to their stage of develop¬ 
ment), but that they did not recognise them as 
models To imagine that probability has any 
greater claim to inherent permanency than 
mechanisms—and, in particular, to draw funda¬ 
mental conclusions from the accident that prob¬ 
ability suggests an intnnsio uncertainty—^is to 
make the same error 

It seems likely that the quantum theory, so 
far from expellmg precision from our description 
of Nature, really opens the door to it for the first 
time For strictly speaking, a field theory can 
never allow absolute precision smee continua are 
infinitely divisible A particle having a co-ordinate 
represented by a non-terminating decimal, for 
example, could have its position specified as nearly 
exactly as we pleased, but not with absolute 


exactness, and an infinite future would hold the 
possibility of an indefimte amount of departure 
from a prediction based on such specification. 
Data which must neoessanly be expressed in 
integers, however, are clearly susceptible of 
absolutely exact expression The present position 
18 therefore that we have escaped from a scheme 
of thought which made precise prediction im¬ 
possible into one which, though we are as yet less 
far advanced in it, offers absolute precision as a 
possible goal 

Comparisons, if not odious, are liable to be 
misleading, and it would be unwise to stress them 
Nevertheless, it may well bo doubted whether in 
any previous period of twenty-five years, physios 
has expenenood a more substantial forward move¬ 
ment 


Constitution of the Earth 

By Dr. Harold Jeffreys, f b 8 , St John’s College, Cambridge 


C OMPARING the position of geophysics now 
with what existed in 1910, while we are 
struck by the groat development that has taken 
place, we are equally struck, on looking more 
closely, by the fact that most of the theoretical 
advances are duo, not to specifically new methods, 
but to the fuller application of methods that were 
already known The work of Kelvin and Sir 
George Darwm on the rigidity of the earth, and on 
the evolution of the earth-moon system under the 
action of tidal friction, was already claasir.al, 
Darwin’s theory of the stresses needed to support 
continents and mountams was thirty years old; 
the existence of isostatio compensation, and the 
two alternative explanations of Pratt and Airy, 
had been known for fifty years, Stokes’s theory of 
the determination of the figure of the earth from 
observations of gravity for sixty, and Poisson’s 
theory of the longitudinal and transverse waves 
in an elastic solid for eighty Dr C Davison, still 
with us, had put the thqrmal contraction theory 
of mountain formation on a quantitative basis in 
1887, and Wiechert had shown how to reconcile 
the earth’s ellipticity and preoessional constant on 
the assumption of a thick rocky shell surrounding 
a dense metallic core The existence of a change 
in properties in the crust m the continents at some 
small depth had already been inferred from geo¬ 
logical considerations by Suess 

The chief new advance in the first ten years of 
the present century probably arose from the de- 
teotion of radioactivity, the recognition of its 
effect in modifying the earth’s thermal history, 
and the use of the rate of disintegration of uranium 


to find the absolute ages of minerals and to 
calibrate the geological time-scale The age of the 
earth, estimated from thermal considerations by 
Kelvin at about 20 milhon years, was suddenly 
raised to about 1,500 million Physicists did not 
all accept the new estimate without a struggle, 
though purely mochamoal considerations might 
have given some ground for doubting Kelvin’s 
value Darwin, by adopting such a viscosity in 
the earth as would make the changes through tidal 
friction occur at every time at the maximum rate, 
the viscosity thus varying with time in a way very 
unlikely to correspond to the facts, could not 
bring the age of the moon below 64 million years 
This might have been taken as an absolute 
minimum that was practically certam to be 
greatly exceeded. 

The new source of heat was so potent that the 
present Lord Rayleigh pointed out that, if it was 
not confined to a depth of some tens of kilometres 
at the outside, it would produce more heat than is 
escaping from the earth ; consequently it led 
Holmes to estimate the rate of decrease with 
depth It was found to suggest that average 
gramte could exist only to a depth of about 
16 km. and agreed in principle with the con¬ 
clusions of Suess. 

Meanwhile, seismology made three great ad¬ 
vances. Herglotz and Bateman provided a method 
of findmg the velocity of an elastic wave at any 
depth in the earth from the observed times of 
travel of earthquake waves, which was first 
applied by S. Mohorovi6i6 in 1916. R. D. Oldham 
found that tongitudinal waves arrived at the 
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opposite side of the earth about three mmutes 
later than they would if the velocities found from 
observations at shorter distances were maintsuned 
to the centre, and inferred that at a depth of about 
half the radius there was a change of properties 
involving a diminution of velocity The radius 
found for the core in this way was substantially 
less than that found by Wiechort, but it was not 
until 1926 that it was noticed that the compression 
of each layer in the earth by the weight of the 
matter above it would raise the density so much 
that, when it was allowed for, the radu found by 
Wiechert’s method and Oldham’s wore practically 
identical, so that the Wiechert core and the 
Oldham core are the same thing A Mohorovi6i6, 
working on a small earthquake in Croatia in 1909, 
found that the records at short distances could 
not be represented by a medium the properties of 
which varied continuously They showed a pair 
of strong longitudinal and transverse waves, which 
were overtaken at a distance between 100 km and 
200 km. by a weaker pair that travelled faster, the 
latter corresponded to the waves observed at 
greater distances The interpretation is that the 
strong pair observed only up to distances of 
about 800 km travel in an upper layer, while the 
others travel with greater velocities through 
a lower r^on of great depth The correspond¬ 
ence with the geological and thermal consider¬ 
ations is plain. 

All these hues of investigation were greatly 
developed by Gutenbeig, particularly in relation 
to the waves through the core and reflected by it 
The reduction of the velocity of a longitudinal 
wave on entering the core is about that of light on 
entering water from air; consequently the (we caste 
a shadow, which can be recogmsed by the absence 
of the clear direct waves beyond a distance of 
about 106° and their replacement by a vague 
diffracted movement, and the rays passing through 
it have a caustic surface, which meets the outer 
surface before it has come to a focus. Thus there 
is a narrow zone, at a distance of about 143°, 
where the motion in the Icmgitudinal wave is 
extremely strong The estimated velocities led 
Gutenberg to calculate times of transmission of 
many other core waves, notably those reflected at 
its outside, the wave that is transverse in the shell 
but is partly refracted as a longitudinal one m 
the core, and one derived^ from the latter by 
ujglergoing one reflexion on the inside of the core 
before it comes out. These were all recognised on 
eotual seismograml It was much later, however, 
that attention was directed to this wOTk in Groat 
Britain, and Prof. H. H. Turner rediscovered 
•bvetai of Gutenlmg’s waves independently from 
olMorvti^onal material supplied to the Inter- 
netfonal Scdsmcflogical Summary. 


The most immediate consequence of the existence 
of the reflected waves m that the boundary of the 
core IB a sharp discontinuity of material and not 
a gradual transition Tins gives a direct verifi¬ 
cation of the inference, based on a slightly dubious 
analogy with meteontes, that the shell is stony 
and the core mainly iron, with probably a certain 
amount of nickel I'urthcr, the moan densities 
found by combining the radius of the core with 
the mean density and the moment of inertia are 
about 4 6 and 12 respectively , but if we estimate 
what they would become if the high pressures 
were taken off, they are about .3 3 and 8, the former 
agreeing with the density of ohvine and the latter 
with that of iron. The core appears to be hqiiid 
Gutenberg calculated what the times of transmis¬ 
sion of transverse waves through it would be if it 
was solid, but though several workers have found 
movements that they have thought to be these 
waves, their results are not consistent and seem 
to be capable of other interpretations The most 
direct evidence on the state of the core is provided 
by the earth’s tidal yielding, which is practically 
what it would be if the core was fluid, and sub¬ 
stantially more than if the core was solid'and hod a 
rigidity in any reasonable ratio to its bulk-modulus 
Further work on the records of near earth¬ 
quakes has shown that there is at least one inter¬ 
mediate layer, and there may be three. The 
thickness of the upper layer is 12 km , with an 
uncertainty of 3-4 km , the intermediate ones 
together may be twice as thick The study of the 
surface waves, mainly by Stoneley, has given 
similar results with a rather higher precision 
The surface waves under the oceans, however, 
show a different structure , the thickness of the 
upper layer is substantially less, and the geological 
evidence indicates that it is not granite there, but 
probably andesite or even basalt 

The chief modem contributions to seismological 
technique are probably the wireless time service 
and Bridgman’s invention of a method of experi¬ 
menting at high pressures Until recently, the 
time had to be determined mdependently by 
astronomical observation at every station , now a 
station with no astronomical equipment can fix 
its time with as great accuracy as was possible to 
the best in 1910 The result of this and of the 
increase in the number of stations is that the 
times of transmission of the various waves can be 
determined, in most oases, with an accuracy of a 
second or less , in fact, the accuracy is so high 
that it has become necessary to allow for the 
elliptieity of the earth before we can make full 
use of it, and it has only been attainable because 
the earthquakes used have been in much the same 
latitude, so that the effect of the elliptieity has 
always been nearly the same 
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Testing the oompreasibility of actual rook 
specimens at high pressures has shonm that the 
velocities of elastic waves in the upper layer are 
consistent with its being granite , geologists seem 
to be coming to regard the upper layer as more 
like a granodionte than a normal granite, but this 
is a mmor change The lower layer fits olivine or 
dunite in elasticity as well as in density, it is 
defimtely too dense and too stiff to be basalt, 
which, if it forms any extended layer at all, can 
only be the deepest and least clearly recognisable 
of the mtermediate ones 

A strong curvature near 20° of the curves 
representing times of transmission agamst distance 
was first noticed by Byerly, and work by I 
Lehmann, K E Bullon and myself has shown 
that there is a sharp change in the slope there 
This appears to correspond to an increase of the 
velocity by about 10 per cent at a depth of about 
360 km The nature of this change is not yet 
understood Apart from the upper layers, this 
discontinuity, and the boundary of the core, there 
are no other sudden changes in properties with 
depth Search has been made for a sulphide layer, 
which has been expected to form the outermost 
part of the core, but it is necessary to do some 
violence to the observations to fit one in at all, 
and there seems to be no room for one more than 
a few kilometres thick at the most. 

The study of gravity made a great advance in 
1912 with the pubhcation of Hayford’s work in 
the United States, which showed that the larger 
mountam ranges of the Umted States are asso¬ 
ciated with such a defect of density below that the 
whole produces httle disturbance of gravity 
Unfortunately this work, and the later work of 
Bowie, have suffered greatly from exaggeration 
and misinterpretation The general result was 
to assume that this compensation made a great 


reduction in the differences between observed and 
calculated gravity ; but it did not aBohsh them. 
It was inferred by many that the approximate 
compensation was exact, and elaborate theories 
have been constructed upon it, assuining that it 
showed not only the lower layer, but even the 
upper ones, to be completely devoid of strength, 
in direct opposition to the plam fact that the 
surface of the earth is not perfectly flat Others, 
unwilhng to accept the conclusion, have gone to 
the opposite extreme and denied that the observa¬ 
tions imply any compensation at all It still docs 
not seem to be generally recogmsed that a theory 
that reduces the average residual in a mountamous 
region from twenty times to six tiipes the probable 
error of a single observation, is on adifferent footing 
both from a theory that reduces it to the mean 
error of a single observation and from one that 
does not reduce it at all On the other hand, the 
generabty of the American results is not complete ; 
they seem to apply to all the great mountain 
regions where they have been tested, but they 
break down in India and in the East Indies, as 
De Graaff Hunter and Vening Memesz have shown 
Meinesz’s introduction of a method of determin¬ 
ing gravity at sea by observing m a submarine is 
perhaps the greatest advance towards determining 
the figure of the earth accurately that has been 
made recently. Stokes showed how a complete 
knowledge of gravity over the earth’s suHace 
could give a detornunation of the external field , 
but so long as observations were available only 
over the land, and very limited proportions of 
that, we were in the position of trying to locate 
one end of a rod of unknown and variable curvature 
by observing a lot of points near the other. Now 
lines of observed values of gravity are av^able 
right across the main oceans, though there is still 
a great need for more in the southern hemisphere 


The Measurement of Geological Time 
By Pbof. Abteub Houos, Professor of Geology, University of Durham 


T WENTY-FIVE years ago, opuuons as to the 
scale of geological time were still in a chaotic 
state. The earlier controversy between Kelvin and 
the geologists had come to a dramatic end in 1906 
with the discovery by Strutt (the jnesent Lord 
Bayle^fa) of the widesjn^ad distobution of radio¬ 
active elements through the rocks of the earth’s 
crust. The earth could no longer be regarded as a 
spendthrift living on a limited capital of ancestral 
h^; An independent source of income had been 
disclosed in the enwgy liberated during radioactive 
disintegration, and henceforth no thermal argu¬ 
ment could set a luqit to the age of the ei^b. 


Already, however, bebum and lead bad been 
recognised as the end-products of the uranium 
family, and Rutherford had suggested (1906 and 
1906) that the accumulation of these elements in 
radioactive minerals might provide a measure of 
the age of such minerals. 

In 1907 Boltwood made the first attempt to 
calculate the ages of minerals which bad been 
analysed for uranium and lead. Daring the next 
three yean, Strutt carried, out his far-reaching 
researches on the accumulation of heUuu during 
geological time and on its rate of prodnotkm in 
uranium and thorium minerals. !nmt,*fay 1910 
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the foundations were being actively laid on which 
our present knowledge of the subject has been 
built. It was evident from the preliminary results 
that the earth might well be fifty times as old as 
Kelvin had thought Geological evidence, based 
on a statistical comparison of rates of denudation 
With accumulated sediments on one hand, and 
with the sahnity of the sea on the other, had 
suggested a period of about 100 million years for 
the age of the earth The possibility that 1,000- 
2,000 million years might be available seemed to 
many geologists to be as embarrassmg as the 
former limitation to 20-40 million years Interest 
in the vahdity of the rival methods was thus re¬ 
awakened, and most of the discussion of the last 
quarter of a century has rightly been focused on 
this fundamental aspect of the subject. 

For reliable measurements of geological time 
we require to know (a) the rate at which some 
smtable process is going on at the present day, 
(6) the law of its variation during the interval to 
be measured, and (c) the cumulative change 
effected by the selected process during that 
interval 

Except m their application to relatively short 
intervals, none of the geological methods fulfils 
these requirements Present rates of denudation 
are fairly well known over a wide range of environ¬ 
ments, but there are many reasons for regardmg 
their average as abnormally high compared with 
that of the geological past. River gradients are 
steeper than usual, because of recent mountain 
buildmg , groundwater circulation is more active 
for the same reason, easily eroded blankets of 
glacial and fluvio-glacial sediments are wide¬ 
spread ; and human activities—agricultural, en- 
gineenng and chemical—^have mtroduced a unique 
source of acceleration. Evidently no law of past 
variation can be formulated. 

The total accumulation of sediments is difficult 
to estimate even approximately, since exposed 
sediments are worked over afresh by denudation, 
and deeply buried sediments may be metamor¬ 
phosed beyond recognition by transfusion and 
granitisation Measures of maximum thicknesses 
provide comparable figures for the individual 
■ystems, but no corresponding rate of deposition 
U avMlablen* since the maximum thicknesses are 
ready measures of crustal, depression. If the 
sodium method of aat imating the age of the oceans 
» apparently sim|>ler in form and superior in 
qosliiy, it is only delusively so, and not only 
because present rates of chemical denudation are 
The geoohemistoy of sodium is still insuffi- 
<5ientiy ex]^bred in two directions Sodium is 
probaWy returned to sediments by base exohemge 
M ^ |na floor, and it is oertainly added to them 
from’ plotonio sources by j^ooesses of albitisation 


and granitisation. The metamorphic cycle mtro- 
duces incalculable sources of vanation, but their 
effects are all in the same direction, so far as our 
problem is concerned All we can conclude is that 
the actual ago of the oceans must be many times 
higher than the estimate calculated from present 
conditions 

The radioactive methoils are bajsed on the 
generation of hehum and of isotopes of lead from 
uranium, actino-uramum and thorium, and on the 
accumulation of these stable end-products m 
mmerals, rocks and meteorites which have re¬ 
tained them The original uncertainties, which 
Becker and Joly never allowed to be overlooked, 
have now been completely dispelled Unless the 
contemporary state of scientific knowledge is as 
misleading m our day as it was in Kelvin’s, we 
can now claim to be in possession of data that are 
securely founded in principle, and stable in the 
sense that continued research only increases their 
accuracy and extends their range*. 

The present rates of production of helium and 
lead from uranium are well established (U I-Pb"* 
-fSHe). To a first approximation, the age of a 
uranium mineral is given by the ratio of load to 
uranium, (Pb/U), x7600 million years But the 
investigations of von Grosse on the actinium 
senes, and those of Aston and of Piggot and 
Allison, m recognising anddisentanglingtheisotopes 
of lead leave no room for doubt that the actimum 
senes sprmgs from an isotope of uramum, AcU, 
and terminates in Pb”’ (AcU - Pb*” + 6He) Thus, 
a sbght error is introduced into the above formula, 
and this must be allowed for, especially in the 
case of old minerals At present, the ratio of AoU 
to U1 18 about 4 to 96, and the former disintegrates 
about ten times as fast as the latter Clearly the 
older the mineral the higher should be the ratio 
Pb**’/Pb"*, and hence this ratio itself constitutes 
an index of age 

The chief defect in Boltwood’s original use of 
lead-ratios only became apparent with the recogni¬ 
tion that the thonum senes also terminates in an 
isotope of lead (Th—Pb*" -I- 6He). For a thonum 
mineral, the correspondmg lead-ratio can be 
expressed as Pb/iPTh, where k depends on the rate 
of lead production by thonum relative to that by 
uranium. Strutt’s early work showed that h was 
not far from 1/3. Later estimates have varied 
between 0-38 (Lawson) and 0-26 (Kirsch) In 
Bulletm 80 of the National Research Council, 
Washington, D C., referred to above, the value 
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0-36 was adopted by Kovank and the writer, and 
more recent investigations by Kovarik, Buark and 
Fesefeldt on the period of thorium have confirmed 
this value For minerals containing both uranium 
and thonum, as many of the suitable minerals 
do, the simple lead-ratio (uncorrected for the 
actinium complication and the wearing out of the 
parent elements) thus becomes Pb/(U+0 36Th) 
The corresponding helium-ratio is He/(U + 0-27Th). 
If helium is stated in cubic centimetres per 100 
grams of material, the age of the latter in millions 
of years (provided there has been no loss of helium) 
is given approximately by multiplying the ratio 
by 8-8 

The question whether the rate of generation of 
lead isotopes and helium has varied during geo¬ 
logical time has now been satisfactorily answered. 
None of the physical or chemical conditions 
appropnate to the terrestrial environment of 
ra^oactive minerals has been found to disturb in 
any way the normal rates of spontaneous dis¬ 
integration. But this 18 not all Positive evidence 
of the mferred constancy of rate is provided by 
pleochroic haloes, the rings of which correspond 
in radii to the ranges of the respective a-particles 
responsible for their development The 
range of each a-particle is connected 
in turn with the rate of disintegration 
of its emitter by a simple law. Hence, 
if the ranges measured from pleochroic 
haloes in old Pre-Cambrian mmerals 
are identical with those from Tertiary 
haloes and expenmcntally produced 
haloes, the chain of evidence is com¬ 
plete In 1923, Joly claimed that the 
uranium rmg showed a progressive 
increase of radius with increasing age. 

However, more accurate measurements 
by Kerr-Lawson in 1927 failed to reveal 
the alleged increase, and indicated that 
Joly’s identification of the rings had 
been at fault A recent study of haloes 
by Henderson, Bateson and Turnbull, 
in which a highly sensitive recording 
photometer was devised to measure the halo 
features, shows that there has been no variation 
of range, and therefore no change of rate of dis¬ 
integration, over a period of a thousand million 
years. Henderson has also identified a ring 
due to actinium C and indicated how its develop¬ 
ment can be used in comparison with that 
of the radium C' ring to yield estimates of age. 
Preliminary results are clearly of the ri^t 
order. 

The third condition of validity implies know¬ 
ledge of the total accumulation of lead isotopes 
or helium in the radioactive material under in¬ 
vestigation. To consider first the lead meHiod: the 


presence of initial lead, if any, must be recognised 
and allowed for, and evidence is required that the 
mineral has remained uncontammated by external 
influences since the time of its crystallisation 
Field occurrence, microscopic exammation, chem¬ 
ical composition, atomic weight determinations of 
lead, and isotopic analysis of the lead all con¬ 
tribute data bearing on these important points 
After rejecting those numerous minerals which fail 
to satisfy the requirements, there still remain 
many for which the evidence of reliability is good. 
Assurance is confirmed when it is found (a) that 
minerals of the same geological age, but with 
varying values of U/Th, give concordant lead- 
ratios , and (b) that suites of minerals of varying 
geolc^ical age fall into an internally consistent 
time-scale A good example of (a) is given by 
uraninite and monazite from a Pre-Cambnan 
pegmatite in Manitoba Ellsworth obtained a lead- 
ratio of 0 260 from the first (a uranium mineral), 
while Miss Kroupa found 0 269 for the second (a 
thonum mineral), the corresponding ages being 
approximately 1,745 and 1,726 million years To 
illustrate (6) the data sot forth in the accompanying 
table will sufBce. 


The early apphcations of the helium method led 
to the conclusion that only minimum age deter¬ 
minations were possible on account of the leakage of 
hehum from radioactive materials. Such loss is in¬ 
evitable when the internal pressure of generated 
helium beodmes high. In recent years, however, 
certain feebly radioactive 8ub8tance8,8uoh as native 
metals and iron meteorites, have been found to 
retain helium comifietely, and fine-grained basaltic 
rooks also seem to be satisfactorily retentive. The 
teohmque for the determination of minute quan¬ 
tities of helium has been developed by Paneth to 
such'a degree of precision that the anmunts 
accumulated in iron meteorites and in boailtio 
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rooks can now bo accurately measured In 1929 
the writer pointed out that “since igneous rocks 
suitable for the helium method are far more 
abundant and far better distributed in time than 
are radioactive minerals suitable for the lead 
method, there is now available a practical means 
of effecting long-distance correlations and of 
building up a geological time scale which, checked 
by a few reliable lead-ratios hero and there, should 
become far more detailed than could ever be 
realised by means of the lead methiKl alone” In 
the aocompanyirt; table some of the results which 
have smee been obtamed by Paneth, Dubey and 
Urry are listed 

The oldest minerals so far reliably dateil by the 
lead method are those of Manitoba, to which 
reference has already been made A similar age 
of more than 1,700 million years has recently been 
found for zircons from a South Dakota granite, 
which itself 18 older than the South Dakota 
uraiumte analysed by Davis (1,465 million years) 
At least one cycle of sedimentation preceded the 
intrusion of these oldest known gramtes of North 
America, and by analogy with other such cycles, 
this would seem to indicate that the age of the 
earth cannot be leas than 1,900 million years No 


approach to a closer estimate is practicable at 
present It is not improbable that a maximum 
limit may bo sot by the age determinations of 
raeteontes made by Paneth end his colleagues 
The results range up to 2,800 milhon years, but 
while the origin of meteorites remains in doubt 
the significance of these figures remains specu¬ 
lative It appears possible, however, that the 
earth, the solar system and the present organi¬ 
sation of the stellar universe may all be of the 
same order of age, namely, 2,000-3,000 million 
years 

To geologists, the exact age of the earth is of 
less importance than the appbcation of age 
measurements to dating igneous rocks, correlating 
Pre-Cambnan formations in various parts of the 
world, and budding up a reliable time-scale With 
the aid of the latter it is becoming possible to esti¬ 
mate the rates at which various geological processes 
have operated in the past It is already clear that, 
at least during the later part of geological time, 
there has been a remarkable acceleration of 
activity, and that dunng the Tertiary period, m 
particular, the earth was more vigorous in its 
behaviour than at any other time since the late 
Pre-Cambrian. 


Atomic Physics 

By The Right Hon Lobd RuTHBRroKD, o m , e b s, Cavendish Professor of Physios, 
University of Cambridge 


'T'HE past twenty-five years has been a period 
of unexampled activity in physical science, 
and has witnessed a series of important disoovenes 
which have widely extended our knowledge of the 
nature of the atoms and the interaction between 
matter and radiation. On looking back, we can 
see that the direction of advance was greatly 
influenced by three fundamental discovenes made 
at the end of last century—the discovery of X-rays, 
of radioactivity and of the electron The proof 
of the wave-nature of the X-rays in 1913 led to the 
development of simple methods for studying the 
X-ray spectra of the elemerrto, and thus gave us 
important hiformation on the arrangement of the 
electrons deep in the atoip and their frequency 
of vil»ation. The study of the radioactive bodies 
bad disclosed that they were undergoing spon¬ 
taneous transfunpatiim and gave us for the ^rst 
ttme an idea of the enormous forces which must 
exkt within the structure of the atom. Sir J. J. 
Thomson early recognised that the electron must 
he a flmdamenta] constituent in the structure of 
4!1 atomk^ and had devised methods for estimating 
thh number of electrons present in each at<»n. 


The nuclear theory of the atoms, based on 
experimental evidence of the soattenng of a- 
partioles by matter, belongs to the beginning of the 
period under review The proof by Moseley that 
the jHoperties of an atom are defined, not by its 
atomic weight, but by its atomic or ordinal 
number, was an outstanding step in advance It 
was shown that the atomic numl^r was a measure 
of the number of unite of resultant charge earned 
by the nucleus and also a measure of the number 
of electrons surrounding the nucleus A relation 
of extraordinary simplicity was thus seen to con¬ 
nect all the elements—a relation which has 
governed all subsequent advances m our know¬ 
ledge of the elements 

The proof that the chemical elements are com¬ 
plex and m general consist of a number of isotopes 
of different masses was an important advance 
This conception, which we owe to Soddy, had its 
origin in the study of the chemical properties of 
the radioactive elements In the nuclear theory, 
isotopes represent atoms of identical nuclear 
charge but different masses. They should have 
the same chemical properties, apart from mass, and 
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almoBt identical spectra Ashton showed in 1910 
that the masses of the mdividual isotopes were 
nearly whole numbers m terms of 0 = 16. This 
whole number rule, while very convenient as a 
gmde, is only approximate The accurate deter¬ 
mination of the masses of the isotopes is of first 
importance, for it serves m a sense as a measure 
of the energy stored up in the atom and thus 
enters into all calculations which have to do with 
the transmutation of atoms 

More than 260 species of atoms are now known, 
and even the lightest atom—hydrogen—has been 
shown m the last few years to consist of three 
isotopes of masses 1, 2 and 3 The isotope of 
mass 3 was first observed by Oliphant in trans¬ 
mutation experiments and has since been found 
to be present in ordinary hydrogen m about one 
part in a hundred million The discovery of the 
isotope of moss 2, now called deuterium, by Urey, 
has had important consequences, since it can 
readdy be separated in a nearly pure state, and 
made use of m many physical and chemical 
experiments 

This penod has also seen the begmnmg and 
ultimate success of the apphcation of quantum 
ideas to the explanation of the origin of the 
spectra of the elements, both X-ray and optical 
This wonderful advance, which we owe largely to 
the work of Bohr, is one of the most spectacular 
tnumphs of this age Within less than a decade, 
the intricacies of the vaned spectra of the elements 
were unravelled and explained along general lines. 
At the same time, there follow^ a complete 
understanding of the imderlying meaning of the 
periodic table of the elements by tak^ mto 
account the way m which electrons are grouped 
round a nucleus. 

The apphcation by Bohr of the quantum theory 
for the explanation of spectra was at first beset 
with many difilculties and ultimately led to the 
development of a new mechanics—the wave- 
mechanics—so closely associated with the names 
of de Broglie, Heisenberg, Schrddmger, Bom and 
Dirac This has proved successful in giving an 
explanation not only of the complexities of the 
spectra of the elements but also of many of the 
most recondite problems of atomic physios. It 
has been appbed to account in a general way for 
certain radioactive relations like the Qeiger- 
Nuttall rule, while Gamow has utilised the theewy 
to account for the artificial transformatiim of 
elements by partides of very low speed which on 
elassioal mechanics had no possibility of entering 
a nucleus. 

The essential ooireotness of the ideas underlying 
the wave-mechanics has been verified by the dired; 
experiments d Duvtoon and Qmmer, G- P. 


Thomson and Stem, by observing the diflraction 
effects produced by electrons and atoms when 
they fall on a crystal. 

It will be seen that the past twenty-five years 
has been mainly occupied m an mtensive study 
of the properties and structure of the atoms of 
the elements An enormous new territory of know¬ 
ledge has been opened up and surveyed m detail. 
While the fiirst idea of the quantum theory of 
radiation had been advanced by Planck m 1906 
to account for the distribution of energy m the 
spectrum of a hot body, it was not until the penod 
under review that the full significance and fruitful¬ 
ness of the new conception was generally recog¬ 
nised It was early applied by Einstein to explain 
the photo-electno effect and by Nemst and E)ebye 
to account for the vanation of specific heat with 
temperature, but its full importance was not 
realised imtil Bohr’s work on the origin of spectra 
The interchange of energy between a quantum 
and an electron was made clear, while the inter¬ 
action with an electron, which gives nse to 
soattenng, was exainmed and expiamed by 
Compton on the quantum theory 

Another strange type of interaction between 
radiation and matter has recently been discovered. 
When a gamma-ray of high quantum energy inter¬ 
acts with the mtense electric field near a nucleus, 
the energy of the gamma-ray may be transformed 
with the appearance of an electron pair—one 
positive and the other negative Smoe the mass 
energy of the electron pair is about one million 
volts, this type of mteraction only occurs when 
the quantum energy of the gamma ray exceeds 
this value The passage of high-frequency radia¬ 
tion through matter of high atomic weight is one 
of the simplest ways of producing positive electrons 
for study in the laboratory 

Only brief reference can be made to two 
important problems which have occupied the 
attention of many investigators throughout the 
world during the last few years, namely, the cosmic 
rays and the transformation of matter. The 
existence of a very penetrating radiation in our 
atmosphere was first shown by Kolhdrster, and 
the properties of this radiation have been ex¬ 
amined by Millikan, Clay, A. H. Compton, 
Blackett and many others. When we consider the 
minuteness of the ionising effect of this radiatiem 
in an electroscope near the earth, much skill and 
technical ability have been required to make 
accurate observations often under difficult con¬ 
ditions. The investigations have been world-wide, 
and have involved measnsementa in deep water, 
<» land and sea, on high mountains and at diffrrait 
heights in our atmosphere, extencUng far into the 
BtratoBidiere. 
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It now seems likely that the mam radiation 
consists of a stream of fast electrons both positive 
and negative possibly also protons with an 
admixture of high frequency radiation It is 
beheved that some of the particles have energies 
so high as 10* volts and a few as high as 10“ volts 
—energies of a different order of magnitude from 
those to be expected from the transformation of 
atoms Naturally there has been much speculation 
as to the ongm and nature of this extraordmary 
radiation which appears to come either from the 
confines of our atmosphere or from the depths 
of outer space The conditions under which par 
tides can reach such gigantic energies constitute 
one of the outstanding unsolved problems of physics 

While the natural transformation of the radio 
active elements was made clear m 1903 the proof 
of the transmutation of many of the stable 
chemical elements by artificial methods belongs to 
the past quarter of a century The study of these 
transformations has been very fruitful leadmg to 
the discovery of three important entities in the 
structure of the atom—the proton neutron and 
the positron the counterpart of the negative 
electron of small moss 

In order to produce a veritable transformation 
of an element it is necessary to change its nuclear 
charge or its mass or both together The chief 
method employed for this purpose is to bombard 
the element under examination by fast particles 
like protons neutrons or « particles Occasionally 
one out of a great number of these particles may 
happen to penetrate a nucleus and be captured 
by It The resulting nucleus may be unstable and 
break up with explosive violence hurling out a 
fast particle or particles and sometimes emit 
ting high frequency radiation The residual 
nudeus may be either a stable element or an 
unstable element which behaves like a radioactive 
body The production of artificial radioactive 
bodies m this way by « partide bombardment was 
recently observed by M and Mme Cone Joliot 

The first successful expeninent on transmutation 
was made m 1919 when nitrogen bombarded by 
et-partides was found to be transformed with the 
emission of fast protons Rutiierford and Chadwick 
found that about a dozen of the lighter elements 
■ufiBwed a similar type of transformation under 
the same conditions In order to extend these 
observations mvestigations were begun often on 
» huge scale to produce intense streams of fast 
perticles of different kmds to be used ftr bombard 
uig purposes Oookmroft and Walton first showed 
that inarked transformations could bo produced 
ib light elements lithium and boron when they 
■wwe hmbarded by streams of fast protons 
•iterated In a dia^iurge tube Lawrtooe, in 


Gahfomia used an mgemous method of obtaming 
fast particles by multiple acceleration in a magnetic 
field and waa able to obtain swift particles of 
energies as high as two million volts He found 
that the ions of heavy hydrogen of moss 2 were 
even more effertive than protons in producing 
new types of transformation in a number of 
elements In some eases neutrons as well as 
protons and a particles appeared as a result of 
the transformations 

The discovery of the neutron by C hadwick has 
proved of great importance not only in simplifying 
our ideas of the structure of nuclei but also as an 
extraordmanly effective agent in brmgmg about 
the transformation of many elements as was first 
shown by Feather and Harkms Fermi and his 
oo workers m Rome made an important advance 
when they showed that neutrons could enter freely 
mto the structure of even the heaviest nuclei m 
many cases loading to the production of artificial 
radioactive bodies which broke up at a character 
istic rate with the emission of fast negative 
electrons More than fifty of these radioactive 
bodies are now known 

By these transformation methods it has been 
found possible to build up heavier atoms from 
lighter to break some atoms mto fragments and 
to produce radioactive isotopes m great numbers 
New and unsuspected stable isotopes of the 
elements like H* He* and Be* have bron brought 
to light and gamma rays of muoh higher frequency 
than those from the natural radioactive bodies 
have been observed 

The rapid advance of our knowledge of nuclear 
transformations has been in no small part due 
to the development of new techmcal methods of 
attack for example the automatic method of 
oountmg a particles and protons devised by Wynn 
Williams the Geiger Muller tube for reoordmg 
positive and negative electrons and that wonder 
fill instrument the cloud chamber devised by 
C T R Wilson The development of fast diffusion 
pumps by Gaede has made possible the rapid 
production of high vacua and the application of 
high potentials to discharge tubes 

Our ideas of the structure of atomic nuclei are 
still m a very tentative state but it w generally 
believed that the proton and neutron are the 
primary building umts The exact relation if any 
between the proton and neutron is still uncertam 
Some beheve they are mutually convertible m a 
nucleus by the gam or loss of an electron and that 
oven negatsvely obaiged protons may be formed 
Muoh more information is required before we can 
hope to reach a satisfactory explanation of nuclear 
straoture and any detailed theory apphoable to 
the nuoleuB is probably Sax distant 
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Isotopes 

By De. F W Aston, f r s , Tnnity Ciollege, Cambndge 


''HE subject of isotoxjes is particularly suit¬ 
able for inclusion m this special issue of 
Naturb, for it 18 just twenty-five years since 
Soddy published the first valid proof of their 
existence The earlier speculations of Crookes and 
others had been found to rest on unsound observa¬ 
tions. Discussing apparent chemical identities 
among the products of radioactivity, Soddy said 
“Chemical homogeneity is no longer a guarantee 
that any suppos^ element is not a mixture of 
several of diflPerent atomic weights, or that any 
atomic weight is not merely a moan number” 
The basis of his evidence was the law connecting 
radioactivity and chemical change, in the dis¬ 
covery and enunciation of which he played so 
prominent a part This law asserts that a radio¬ 
active element when it loses an a-particlo goes back 
two places in the pcnodio table , when it loses a 
P-partiole it goes forward one place It follows 
that by the loss of one a-particle followed by two 
P-particlos, the atom, though weighing four units 
less, will have regained its nuclear charge and 
returned to its onginal place. 

Such changes result in bodies to which Soddy 
applied the following words “The same algebraic 
sum of the positive and negative charges in the 
nucleus when the arithmetical sum is different 
gives what I call ‘isotopes’ or ‘isotopic elements’ 
because they occupy the same place in the periodic 
table They are chemically identical, and save 
only as regards the relatively few physical pro¬ 
perties which depend upon atomic mass directly, 
physically identical also” Since the radioactive 
disintegration of uranium should result m Idad of 
atomic weight 206, and that of thorium in lead of 
atomic weight 208, Soddy maintained that the lead 
found in uranium minerals should be lighter and 
that in thorium mmerals heavier than ordinary 
lead, of atomic weight 207 2. 

The idea that ordinary elements could consist 
of atoms of different mass received great opposition, 
for it appeared qmte incompatible with such facts 
as the constancy of chemical atomic weight, the 
apparently perfect homogeneity of elementary 
gases, and the almost inoredible mvamability of 
such accurately measurable constants as the 
rieotoioal conductivity of mercury independent of 
its source. Nor was it at first supported by the 
only avidlaUe method of comparing the weights 
of individual atmns. Sir J J. ’Thomson’s parabola 
analysis of positive rays, whidh was thm Imng 
pnrfeoted, for such elements as hydrogen, carbon, 


nitrogen and oxygen gave only single parabolas. 
Neon, on the other hand, gave two parabolas, the 
one expected at 20 and a second famter one at 22. 
Experimental evidence mdicatmg partial separa¬ 
tion of the hypothetical constituents of this element 
by diffusion was obtamed in 1913, and when the 
War stopped work, there were several lines of 
reasoning suggesting that it consisted of isotopes, 
but none of those was sufficiently strong to carry 
conviction 

During the War, Soddy’s prediction concerning 
the atomic weights of leads from uranium and 
thorium minerals had been triumphantly vindi¬ 
cated by some of his most severe critics, the 
experts in chemical atomic weights, and it was 
realised that the most satisfactory proof of the 
isotopic nature of neon could be obtained by much 
more accurate analysis of its positive rays An 
instrument using a focusing device capable of a 
resolution of 1 in 130 and an accuracy of 1 in 
1,000 was set up in 1919 by the wnter and called 
a ‘mass-spectrograph’, a term which has now been 
extended to all devices capable of analysing mass- 
ra 3 r 8 This instrument not only proved that neon 
was a mixture of atoms having weights, or mass 
numbers, 20 and 22, but also that chlorine con¬ 
sisted similarly of isotopes 36 and 37, and mdeed 
that the majonty of all elements were complex 
Thus krypton, the first element shown to be 
multiple, had six isotopes, 78, 80, 82, 83, 84, 86 
Of the greatest theoretical importance was the 
fact that the weights of the atoms of all the 
elements measured, with the exception of hydrogen, 
were whole numbers to the accuracy of measure¬ 
ment This ‘whole number rule’ enabled the simple 
view to be taken that atoms were built of two 
units, protons and electrons, all the former and 
about half of the latter being bound together to 
form the nucleus 

The analjrsiB of the elements advanced rapidly, 
Dempster in America discovering the isotopes of 
magnesium, calcium and zinc by means of an 
instrument of his own design having magnetic 
focusing. By 1926, when the first mass-spectro¬ 
graph was dismantled to be replaced by a more 
powerful one, information on the isotopic con¬ 
stitution of more than half the elements had 
been obtained. The new instrument was designed 
primarily for measuring the minute vMiations of 
the masses of atoms from the whole number 
rule, and had a re8(dving power ample for the 
heaviest elements. By its means the search for 



May 4, 1935 


NATURE 


687 


isotopes has been earned on until a few months 
ago 

The difficulty of obtaining the necessary rays 
for analysis vanes enormously from element to 
element Two mam devices are employed the 
ordinary gas discharge which requires the element 
to be volatile or form suitable stable volatile com¬ 
pounds , and the anode ray discharge, in which 
the hahde or other compound of the element is 
treated as the anode in a discharge at low pressure 
The inert gases arc particularly smtable to the 
first method, the alkali metals to the second, other 
groups of elements being intermediate The 
largest group recently investigated was that of the 
rare earths These yielded to anode ray methods, 
and dunng the work some thirty new isotopes 
wore discovered 

From the point of view of the identification of 
the more abundant isotopes, our knowledge is 
nearly complete Ot the more common elements 
all but four—palladium, indium, platinum and 
gold—have yielded definite information on their 
isotopic constitution The resistance of these four 
is due to their chemical properties, which make 
the production of their rays pecuharly difficult 
In all, some 247 stable isotopes are now known, 
of which seven were discovered by observations 
on optical spectra, and have since boon confirmed 
by the mass-spectrograph This largo assembly 
shows many empincal laws, of which perhaps the 
most remarkable is that no odd numbered element, 
with the possible extremely rare exception H’, has 
more than two isotopes Even elements are not 
so limited The most complex element so far 
observed is tin, with eleven isotopes ranging in 
mass number fixim 112 to 124 One of the most 
astomshing results is that, for practically every 
natural number up to 210, a stable elementary 
atom is known, many arc filled twice over and a 
few three times with ‘isobares’, that is, atoms of 
the same wmght but diflFerent chemical properties 
Schemes of tabulation of all the known species 
have led to the prediction of isotopes and to 
theories of nuclear structure to account for thoir 
occurrence 

Instead of the original view that the nuclei of 
atoms consisted of protons and electrons, it is now 
considered more likely that they are built of protons 
and neutrons In either case the binding forces 
holding the particles together must represent loss 
of energy, that is, loss of mass. Hence it is that 
the atom of hydrogen has abnormally high mass, 
and that the accurate determinations of diveigencos 
from the whole number rule are of such profound 
theoretical importance As has been stated, my 
•eoond mass-spectrograph was designed for this 
aod found oapable of an accuracy m favourable 
oases 6 f 1 in 10,000. The atom of oxygen, 16, was 


chosen as standard and the percentage divergencies 
called ‘packing fractions’, wore determined for a 
large number of elements These when plotted 
against mass number were found to fall roughly 
on a hyperbolic curve Our knowledge in this 
field has boon notably increased bv the brilliant 
work of Bambndge, who, bv means of a powerful 
mass-spectrograph of original design set up at 
Swarthmore, discovered new isotojMw of tellurium, 
rectified results on zinc and germanium and made 
many of the most accurate comparisons of mass 
so far known 

The relative abundance of the isotopes of an 
element can bo measured m several ways, the most 
general lieing by photometry of mass spectra 
From tlus and the masses of the isotopes it is easy 
to calculate the mean atomic weight This with 
proper corrections can be used to cheek the 
chemical atomic weight During the post six years, 
nearly every atomic weight has been determined 
by this purely physical method, which has the 
great advantage of being, in general, independent 
of purity and reijuiring an almost infinitesimal 
quantity of material 

The masses of the atoms H‘, C", N“ and 0“ 
as determined by the second mass-spectrograph 
and published in 1927 agreed to 1 part in 10,000 
with the accepted chemical atomic weights of 
these elements, but shortly after, observations on 
band spectra made by Giaiique and Johnson 
showed the presence of heavier isotopes 17 and 18 
in oxygon Their abundance determined by 
Mecke was such that the chemical unit of atomic 
weight O was about 2 10*' greater than the 

physical one, O'*. Carbon and nitrogen wore 
fomid later to jiossess heavier isotopes, and Birge 
pointeil out that to satisfy the values hydrogen 
must have them also Urey took up the problem 
and, happily unaware' of the real uncertainty in 
the figures concerned, with the collaboration of 
Bnekwedde and Murphy fractionated liquid 
hydrogen and proved by examination of the 
Balmer lines that H* was present Washburn 
showwl that its heavier atoms could lie concen¬ 
trated by electrolysis of water This method 
was developed so rapidly and brilliantly by 
Lewis that, soon after its discovery, pure ‘heavy 
water’ had been obtained in appreciable 
quantity 

The isotope of hydrogen of mass 2 cannot be 
treated as a normal isotope Its exceptional 
difference in mass enables it to be separated with 
comparative ease in a pure state It has been 
given the name doutenum, symbol D, and heavy 
water (D,0) is now obtainable m quantity at 
reasonable prices, one of the moat surpnsmg 
and interesting reagents in the whole history of 
science. 
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Induced Radioactivity 

By Dr C. D. Elus, r r 8 ., Lecturer in Phymos, University of Cambridge 


I T 18 just over a year smoe M and Mme Curie- 
Joliot announced that they had succeeded in 
producing radioactive atoms of low atomic number. 
In their first experiments they discovered that, 
when aluminium was bombarded by a-partioles, a 
radioactive isotope of phosphorus was produced 
according to the reaction 

, 3 Al‘’+,He‘-+„P*»+„n‘ 

The behavidur of this radio-phosphorus was 
quite analogous to that of the naturally oooumng 
radioactive elements, except that instead of fi-rays, 
that is negative electrons, positrons were emitted, 
resulting in the formation of a known stable 
isotope of silicon 

,«Si*«-f-t. 

The half period of the radioactive decay was about 
3*2 minutes 

Similar results wore found to occur using boron 
or magnesium instead of aluminium. With the 
ordinarily available a-particle sources, the amounts 
of these radioactive bodies that are produced is 
extremely small Even if all the a-particles 
emitted from the source are arranged to hit the 
aluminium, the resulting radioactive phosphorus 
will have only about one millionth to one ten- 
millionth of the activity of the source These 
small intensities are responsible for the main 
difficulties in the experiments, which would be 
impossible but for the delicate counting devices 
devised by Geiger 

Smee the initial discovery of the Joliots, other 
methods, as suggested in fact by them, of forming 
radioactive elements have been discovered 
Protons, deuterons and neutrons have all been 
found to lead to nuclear reactions which produce 
radioactive products. This is not the occasion to 
give a hst of all the new radioactive isotopes that 
have been discovered. It will suffice to say that 
more than fifty have already 6een identified One 
important aspect of this may be noted Aston’s 
work in furnishing a list of all the stable isotopes 
at least made possible speculations about the 
structure of nuclei—why certain combinations of 
protons and neutrons did occur and others did 
not. His later and more dehcate work on the exact 
masses of the isotopes gave information about the 
energy of binding of these nuclei and provided a 
basis for quantitative theones Now, directly 
following fimm the Joliots’ discovery, this field is 
suddenly enriched by a large number of new nuclei 
about which, by appropriate experiments, we may 


reasonably hope to obtain similar information 
Above aU, this discovery must be considered as 
a remarkable extension of the possibihties of our 
knowledge 

It IS interesting to consider the relation of these 
new radioactive isotopes to the already known 
stable isotopes It is clear that certain combina¬ 
tions of protons and neutrons can form permanent 
nuclei The ontenon of this permanency lies m 
the fundamental laws of interaction of proton and 
neutron, but the question whether a given nucleus 
IS absolutely permanent or radioactive is connected 
with what might be termed the possibility of 
existence of neighbouring nuclei. Whether a given 
nucleus A is stable or radioactive depends, so far 
as our present knowledge goes, simply on the 
question whether the reaction A—*-B + 0 is en¬ 
dothermic or exothermic, B and C being other 
possible nuclei In practice, the only reasonable 
possibihties for C are proton, neutron, «.partiole, 
electron or positron In the natural radioactive 
elements, C is either an a-partiole or an electron ; 
in the newly discovered raffioaotive elements, C is 
either an electron or a positron As yet, no case is 
known of induced radioactivity with emission of 
a heavy particle 

In a general way, it is easy to see the factors 
which determine whether positrons or electrons 
are emitted Assuming that nuclei are budt up of 
combinations of protons and neutrons, an examma- 
tion of the list of the known stable isotopes shows 
clearly that permanently stable nuclei are only 
form^ when the ratio of the number of neutrons 
to protons lies within a narrow range Isotopes 
with either a smaller or greater neutron/proton 
ratio do not occur naturally Now the addition of 
an a-partiole (two neutrons-|-two protons) and the 
emission of a neutron is, in effect, an addition of 
one neutron and two protons, and means, therefore, 
a lowering of the neutron/proton ratio. If this 
ratio for the new element lies outside the stabihty 
range, the element will be radioactive, and the 
change will clearly be in the direction of raising 
the neutron/proton ratio. This can be effected by 
the switch of a {Hoton into a neutron with emission 
of a positron On the other hand, if the imtial 
absorption of an a-partiole causes the emission of 
a proton, the situation is exactly reversed and a 
radioactive element so formed emit negative 
electrons accompanied by a nuclear switch of a 
neutron into a proton. As an example of this 
latter propess we may take magnesium bombarded 
by a-partioles Magnesium has three stable 
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iBOtopes and one of them undergoes the follow¬ 
ing reaction . 

j;Mg“+.Ho*-*„Al“+.H>. 

The aluminium isotope so formed is radioactive 
with a penod of two and throe quarter minutes, 
with emission of negative electrons 

The use of protons and deuterons to cause 
nuclear reactions loading to radioactive products 
has already been referred to but is of especial 
mterest, since the intensity of the bombarding 
beams is hero under control, and by sufficient 
techmoal appUoation can be largely increased 
Already Lawrence has produced a radioactive 
body in amounts comparable with that of the 
naturally occurring radioactive substances. A 
particularly interesting example is that of sodium 
bombarded by deuterons, when the following 
reaction occurs . 

„Na”+,D‘-*„Na'* + ,H*. 

This new isotope of sodium dismtegratos under 
emission of p-particles with a period of fifteen and 
a half hours The p-partiolos are not particularly 
energetic, having an upper bmit of energy of only 
about one milhon volts, but an intense high- 
frequency Y-radiation of about five and a half 
million volts is also emitted Using 1 microampere 
of 1‘7 million volt deuterons for one hour gave 
already a two hundredth of a miUicuno of radio¬ 
active material This is an amount the effects of 
which can be detected by ordmary ionisation 
methods, and there is every reason to beheve that 
It will be possible soon to increase the yield very 
greatly 

A great number of interesting investigations 
will be rendered feasible when it is possible to 
obtain m quantity a radioactive body such as 
this with a conveniently long period and emitting 
such high-frequency y-radiation. 

The most striking results, from the pomt of 
View of the number of new radioactive elements 
produced, have been obtained 1^ Fermi, using 
neutrons as bombarding particles. The neutrons 
for these experiments are obtained by allowing 
a-partioles to fall on beryllium, in practice by 
filling a small tube with beryllium and a certain 
quantity of radon. The number of neutrons is 
only about one hundred thousandth of the number 
of a-porticles emitted by the source, but their 
efficiency in producing nuclear reactions is much 
greater. In fact, a large percentage of the neutrons 
which hit the nucleus produce an active atom. 
These experiments have also a far greater range 
than those using «-pwtioles or protons, since the 
absenos of charge on the neutron removes any 
dlstinctfem between light and heavy elements. 


The new radioactive isotopes formed m this way 
are spread fairly uniformly throughout the periodic 
table , for example, active bodies are formed from 
fluonne and magnesium, and also from thorium 
and uranium In general, for hght elements the 
process of activation consists m the capture of the 
neutron and simultaneous emission of an a- 
particlo or proton The resulting nucleus has then 
a higher neutron/proton ratio than corresponds to 
stability, and the nooessary balance is ro-ostab- 
lished by the radioactive change of a neutron into 
a proton inside the nucleus with omission of an 
electron For elements of higher atomic number, 
the chance of the initial ejection of a positively 
charged a-particlo or proton is diminished by the 
stronger attractive field of the nucleus, and the 
imtial process is more likely then to lie just a 
simple capture of the neutron, again loading to an 
active nucleus with too high a neutron/proton 
ratio 

There are several points about the processes 
involved m the direct capture of a neutron which 
are not at present easy to understand, but it is 
plausible that the probabihty of capture should 
inorease as the energy of the neutron is decreased 
Fenm has in fact shown that the efficiency of 
production of some radioactive elements may be 
inoreased ten to one hundred times by surroimdmg 
the source and target by paraffin or water dunng 
bombardment The pnmary neutrons emitted 
from the source are slowed down by elastic 
collisions with the hydrogen nuclei, and in this 
state are more easily captured by the nuclei of 
the bombarded substance 

Finally, os an example of the flexibility of those 
methods of producing new nuclei, we may consider 
the formation of a certain radioactive isotope of 
aluminium, uAl" This can be formed now in 
no loss than five distinct ways, starting from 
different substanoes and usmg different bombard¬ 
ing particles 

Neutrons fired on to either aluminium, sihcun, 
or phosphorus form this body according to the 
schemes , 

„A1*» + .n> „A1’* 

,.Si" + .n' — i,Al" + .Hb 
liP" + -* uAl** +iHe* 

Oiie can also use deuterons on aluminium or 
a-partiolra on magnesium, the latter reaction 
having already been mentioned m another con¬ 
nexion ’ 

.,A1*’ + ,D* - „A1" 

,^g** + .He* ..Al>* +.H' 

In every case the same final product is obtained, 
whi(^ emits ^-particles to form uSi** and has a 
period of about two and three quarter mmutes 
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X-Ray Crystal Analysis 

By SiK WiLUAM Bkago, o.m , f b s , Fullenan Profeasor of Chemistry, Royal Institution, 
and Director of The Davy-Faraday Research Laboratory 


development of the analysis of crystal 
A structures by means of X-rays has fallen 
entirely within the period which the citizens of 
the British Commonwealth are now reviewing 
Soon after the beginning of the present reign, a 
group of (lerman scientific workers made the 
primary and fundamental discovery But although 
the first step was taken abroad, the immediate 
and consequent advances were made m England , 
and throughout the whole twenty-five years 
British workers have taken a full share m the 
development of a subject winch has now grown to 
extraordinary magnitude The story of it falls 
happily, therefore, on the ears of those who now 
celebrate the King’s Jubilee and consider the 
advances m knowledge which have been maile 
during his reign 

The first experiments were mode m Munich in 
1912 and have been described in a fascinating 
manner by Fnetlrich, who helped to conduct them , 
his account is to be found m Die Naturmaaenachaftzn 
for Apnl 22, 1922 As has been pointed out by 
W L Bragg (“The Crystalline State”, p 271) the 
conditions in Munich at that time were peculiarly 
favourable to the event which gave rise to a new 
branch of science Laue, a great mathematician, 
was profoundly interested m interference phe¬ 
nomena, and Soinmerfeld, a great mathematical 
physicist, in the nature of X-rays and their 
excitation by the stoppmg of cathode rays, whdo 
Croth was the world’s most famous authority on 
crystallography. The actual incident which pre¬ 
cipitated the discovery was a doctor’s dissertation 
by Ewald, who at that time had undertaken, under 
Soramerfeld’s guidance, the study of the passage 
of light waves through a crystal, considered as a 
regular arrangement of scattering atoms When 
discussing Ewald’s problem, Laue was led to ask 
what would happen if t'ho waves were so short 
that the wave-length was less than the interatomic 
distances in the crystal. He realised that spectra 
should be formed and that waves so short as to 
be difiFractod in this way would be X-rays An 
informal discussion on the possibility of observing 
this phenomenon took place after one of the 
colloquium meetings and Fnedrioh, who was then 
Sommerfeld’s assistant, volunteered to carry out 
some expenments Success came after several 
failures. Friedrich gives a vivid picture of his 
feelings when he saw the diffraction picture in the 
developing dish 


At that time the writer of this review was con¬ 
tending strongly that the X-rays must be regarded 
as corpuscular, if their general behaviour, and m 
particular their relations to cathode rays, were to 
be explained systematically It did not occur to 
him at that time that undulatory and corpuscular 
theories could be held and worked simultaneously. 
Consequently, the new experiment seemed to be 
fatal to his views It is now understood, of course, 
that the two theories must go in double harness, 
even if they do not always seem to pull together. 

Naturally perturbed at the apparent contra¬ 
diction, the writer suggested to his son, who had 
just completed his course at the University of 
Cambridge and was lookmg for a problem to 
attack, that he should study the new experiment 
and see if any reconciliation could be found The 
conclusion that Laue was essentially correct was 
soon found to be inevitable At the same time, it 
appeared to the young worker that I^aue’s ex¬ 
planation of the details of his zinc blende photo¬ 
graphs was unnecessarily comphoated. He found 
it simpler to approach the problem with the idea 
that electromagnetic pulses, equivalent to ‘white 
light’ in the X-ray region, were reflected from the 
crystal planes This was suggested by the be¬ 
haviour of the spots in the photograph when the 
crystal was tilted and by their shape He was 
then able to draw certain conclusions as to the 
structure of zinc blende This result was published 
in November 1912 The Laue photographs of 
sodium chloride and potassium chloride were 
found to be even simpler than that of zme blende, 
so that all the details of their structures could be 
found. These two were the first crystals to be 
analysed 

Meanwhile, the writer at Leeds, and Moseley 
and Darwin at Manchester, examined the refiected 
beams of X-rays, usmg ionisation chamber and 
absorbmg screens, and found that they had all 
the characteristic properties of the mcident beam 
From these researches came the X-ray ionisation 
spectrometer, which showed not only the ‘white’ 
radiation reflected over a wide range of angle 
but also the peaks of the characteristic line 
spectrum of the material of the target m the X-ray 
tube. 

The discovery of the lipe spectrum had two 
results. In the first place, it made crystal analysis 
enormously more powerful. Several fairly simple 
structures were quickly solved by its means, such 
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u zino sulphide, iron pyrites, fluorspar and oaloite. 
In the second plaoe, the high-frequency spectra of 
the elements could be measured accurately. This 
led to the brilliant and well-known generalisation 
of Moseley who, by using an extended range of 
antioathodes, was able to formulate the laws 
relating frequency to atomic number. Moseley’s 
death at Gallipoli in 1916 was a sad blow to the 
development of a new science 

The outbreak of War in 1914 put an end to 
most of the researches in crystal analysis then 
prooeedii^. In the two short years great progress 
had, however, been made. The determination of 
dTstal structure had begun. The ionic, or hetero- 
polar, character of many crystals had been dis¬ 
covered. It is to be observed that in some of these 
early determinations the X-rays were called on 
for nothing more than a simple and ready decision 
between structures already suggested by other 
considerations. But the decision was final and 
very helpful The measurements of the intensities 
of the rays reflected frrom the various crystal plemes 
had not yet come to play the important part that 
it does to-day. The measurements were used to 
determine the geometrical quantities of the crystal, 
the size of the unit cell and a few important data 
as to the relative positions of the elements in it 
Intensities were measured in certain oases, but no 
great ewcuracy was required Indeed, the technique 
was barely able to supply it. Moreover, there was 
the difficult question of the interpretation of the 
meaning of intensity measurements Darwin had, 
indeed, covered almost the whole ground of the 
theory of X-ray reflection. He distinguished 
between the perfect crystal, which is indeed a 
rarity, and the so-called ’mosaic crystal’, which 
oonshrts of an assemblage of small and more perfect 
crystallites, mutually aligned with greater or less 
aconraoy. But his results were not put to thek 
frill use. 

In some of the neutnd ooimtries work was 
carried on, and important results were obtained. 
In Sweden, Siegbahn developed a fine school 
devoted to spectrum measurements In which 
extra(»dlnary accuracy was obtained. In Switzer¬ 
land, Debye devised the ‘powder’ method which 
could be lulled to the analysis of materials so 
finely subdivided tiiat the orystalliue character 
could not be observed even with the aid of the 
miorosoope. The crystalline character of colloidal 
■nspenskms, for example of gdd, was a discovery 
of great interest. In America, Hull made use, 
Ind^Mndentiy, of the same method. Ihe omi- 
seq;neoee of this advance waa the inclusion of a 
vast number of substances, hitherto not recognised 
w oryttaUiDe, within the range of the X-ray 
Whlysl*. 


As soon as the laboratories could settle down to 
work again, after the War was over, the new 
subject was energetically studied all over the 
world and progress was rapid It was natural that 
in the first plaoe efforts should be devoted to the 
task of shaping a new crystallography. The old 
had been founded almost entirely upon the 
external charaotenstics of crystals , the new gave 
insight into the body of the crystal and was 
obviously much more fundamental. The dis¬ 
coveries that had already been made gave promise 
of various useful generalisations, and these called 
for careful examination. Three mam types of 
structure were to be recognised They may be 
illustrated from the work done before the War. 
There was the heteropolar type represented by 
rooksalt, in which ions were arranged so that eaeh 
ion of one sign was surrounded by a certain 
number of ions of the contrary sign, all equally 
related to it. There was the homopolar type 
represented by diamond, m which the atoms were 
held together by the valency bonds of the chemist, 
now called oo-valent bonds. In the diamond and 
other structures such bonds linked the crystal 
tc^ther mto one whole. We know now that m 
most orgamo crystals only the atoms of each 
molecule are so linked together, the ties between 
molecule and molecule being the compara¬ 
tively weak forces of Van der Waals Lastly, 
there were the metals such as, for example, 
al uminium , in which the atoms were held to* 
gether by what may be termed an electronic 
cement. 

In all these types one common and most im¬ 
portant feature at once emerged The atoms or 
iems retained their characteristic dimensions in 
whatever structure they were embodied 'The 
first tables of atomic or ionic radu were drawn up 
by W L. Bragg, and in Finland by Wasastjema. 
Ota these considerations Goldschmidt and his 
assistants reared a ‘geochemistry’ which showed 
how largely the various forms of crystal structure 
were governed by rules of geomet^. To NiggU 
we owe the idea of a systematic deduction of the 
‘space-group’ by means of X-ray data. 

The most important constituents of the earth’s 
orust are the sUicates. ’Their immense variety of 
structure and chemical constitution had long pre¬ 
sented an anal 3 riioal problem which seemed to be 
insoluble by the oldw methods. W. L Bragg and 
his colleagues at Manchester have been successful 
in resolving their complications. 'The oxygen 
atoms, it seems, play a leading part in the structure. 
They form the bricks, laid as regularly as possible ; 
while the otiier constituent atoms, n^ somewhat 
indiscriminately, bind the whole together. In the 
course of this w(vk it has been necessary to 
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measure the intensities of the refleotions from the 
various crystal planes, determining their values 
relative to the primary rays The electron dis¬ 
tributions within the atoms also required evalua¬ 
tion, for which tlie theoretical work of Hartree 
and the experimental work of James and others 
proved mvaluable. Also, at the University of 
Manchester a study of alloys has been very suc¬ 
cessful, Bradley’s determinations of y-brass and 
a-manganese leading the way At the present 
moment this branch of the subject is developing 
rapidly , by its means new insight is bemg gained 
into many metallurgical problems To the study 
of alloys, Westgren m Sweden contributed much 
pioneering work Another outstanding contri¬ 
bution has been Hume-Rothery’s theory that the 
electron-atom ratio is a major factor m determining 
the type of an alloy structure. 

Crystals composed of the complicated molecides 
of orgamc substances require special treatment 
if complete solutions are aimed at. It can be 
shown that every reflection which a crystal yields 
implies a harmonic variation of electron density, 
the magnitude of which corresponds to the m- 
tensity of the reflection. By measuring the 
absolute intensities of one or two hundred refleo¬ 
tions, and summing up the implied harmonic 
variations in the manner of a Fourier series, a 
picture of the distribution of electron denmty is 
obtamed The result is usually displayed in the 
form of a contour map, showing the densities 
projected upon some prmcipal plane The atoms 
are clearly outlined and their positions can usually 
be determined with great accuracy. Very interest¬ 
ing determmations have been made in this way 
by J. M Robertson, Iball, Miss Knaggs m the 
Davy-Faraday Laboratory, by Wyokoff in America 
and others Here again there emerges a remarkable 
constancy in the distances between atomic centres • 
given a pan of atoms and the character of the bond, 
single, double or treble, the distance that separates 
them seems to be always the same, in whatever 
structure they enter In this case there is an added 
constancy m the orientations of the bonds in 
general: though in special ciroumstanoes varia¬ 
tions may be forced upon them. 

One of the most remarkable of the organic sub¬ 
stances is the carbon chain which is the essential 
part of the paraflSns, fatty acids, alcohols and the 
Uke. Its complete elucidation is due to Mflller, 
ISiearer and l^per in Great Britain, to M. de 
Friedel and Trillat in France, and to 
otiiers. The frequency with which the long oludn 
appears in the construction of Nature is extra¬ 
ordinary and suggestive. It may be all of carbon, 
as in the cases just quoted: or it may indude 
tdfrogen as in the proteins, or as in cellulose it may 
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consist oi a senes of linked rings each formed of 
carbon and oxygen 

Some of the most remarkable investigations m 
orgamc substances have been made by Bernal, his 
subject being the vitamins and other biol<^oal 
structures. In this way the X-ray analysis is now 
contributing to biology 

No one expected, when the new study began, 
that such a compheated substance as cellulose 
would have yielded to treatment but Mark, and 
Polanyi m Germany, and many others have found 
it possible to gam much useful information from 
the X-ray photographs, ill-defined as they are in 
comparison with those of crystals that can be 
recognised as such This work was, of course, 
inspired by the great importance of cellulose in 
many industries Later, Astbury, at I./eeds, was 
able to solve the curious problem of the extensi¬ 
bility of keratm and other proteins He was able 
to show, for example, why wool is elastic and silk 
is not, basing his explanation on the determmation 
of their fundamental structure. Recently he has 
explained in the same way the extensibihty of 
nerve and muscle. 

Naturally the determmation of crystal structure 
has given a great opportunity to the mathematical 
physicist to formulate the laws which govern it, 
and to trace their actions The new system of 
wave-mechamos introduced by de Broglie and 
8chr6dmger has been brought to bear, and much 
interesting work has already been done To this 
Bom, Hund, Hiiokel in Germany, Hartree, 
Fowler, Lennard-Jones in England, Compton, 
Pauling and Slater in Amenca, and many others 
m all parts of the world have made oontnbu- 
tion. 

Lastly, a word must be said m respect to the 
teohmcal applications of X-ray analysis These 
have been many and varied. A section of the staff 
of the National Physical Laboratory under 
Shearer has been engaged m the study of various 
problems submitted by industry. A vast amount 
of research has been carried out in various places 
on the deformation of metal crystals, and the 
alterations m structure and properties due to cold- 
working. In this Polanyi has been the pioneer. In 
England, G. I. Taylor has been a chief con¬ 
tributor, while Gough at the National Physical 
Laboratory has concerned himself chiefly with 
ihe special question of the nature of metal 
fatigue. 

This short sketch does but touch on a few of 
the principal matters that have formed part of 
the development of a subjeeji now grown to very 
large dimensions; and it has only been possible 
to refer by name to a frw of tiie many who have 
contriimted thereto. 
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Low Temperature Research: Methods and Results 

By Peof F. a Lindhhaitn, f r s , Professor of Experimental Philosophy, 
University of Oxford 


F ew branches of scientific research have de¬ 
veloped more rapidly m the course of the 
last quarter of a century than the investigation of 
the properties of matter at low temperatures 
Twenty-five years ago such problems seemed of 
comparatively shght fundamental interest One 
knew, of course, that the electrical conductivity of 
metals increased with fallmg temperature Dewar 
had shown that the specific heats of solids 
diminished somewhat But no striking new 
phenomena were expected, and no exciting theo¬ 
retical developments appeared likely to arise from 
research m these regions. Low-temperature work 
had gone out of fashion In Leyden alone, m the 
magnificently equipped laboratory of Kamerhngh 
Onnes, a senes of elaborate and most accurate 
measurements of all sorts of properties of a senes 
of substances attested that mterest m this branch 
of knowledge was not extmot 
As so often happens, it was from quite an 
unexpected quarter that interest in the subject 
was revivified In 1905 Nernst had enunciated his 
famous third law of thermodynamics, according to 
which, in any thermodynamic process, at the 
absolute zero the rate of change of affimty with 
temperature equals the rate of change of the heat 
content. To test this, the atomic heats near the 
absolute zero had to be ascertamed, and to this 
end, with characteristic energy, Nemst turned 
over his Berlm laboratory to low temperature 
research. It very soon emerged, somewhat unex¬ 
pectedly, that at low temperatures the atomic 
heats of all solids seemed to tend to zero. The 
kinetio imphoations of this discovery were far- 
reaching. 

Already m the year 1900 Kanck had enunciated 
his famous law of complete radiation. In order to 
derive this, it had been necessary to assume that 
linear oscillators obejdng Maxwell’s equations 
could only absorb or emit radiation in quanta the 
energy of which was propoHional to their fre¬ 
quency But since it follo^^red from Kirohhoff’s 
Iaw that the same law of fodiation must emerge 
whatever the radiating entities, nobody had felt 
constrained to atta 9 h great impi^noe to Planck’s 
reVdutianary presupposition. True, Imasr oscil- 
lators on his premises would lead to a law agreeable 
to experiment, but then no one really beHeved 
th*t the radia^n from a hot body was due to 
Ithear Hertaian osoUlaton. Thus Planck's'epooh- 
Bwkfag assomption was treated with the com¬ 


fortable indifference with which one slurs over the 
details of processes introduced in so many imagin¬ 
ary thermodynamic cycles 

Even when Einstein (lomted out in 1907 that 
the variation with the temperature of the specific 
heat of the diamond could be accounted for by 
applying Planck’s premise to the atoms, it aroused 
httle mterest For the diamond had long been 
known to form an exception to Dulong and 
Petit’s law, and one was accustomed to attribute 
the anomaly to polymerisation or some similar 
question-begging explanation 

When it appeared that not only the atomic heat 
of the diamond, but also that of all solids, dimm- 
ishod at low tomperatures, the matter took on 
a new complexion , and after it hail been shown 
that the atomic heats of all simple substances 
when plotted against the temperature could be 
represented by the same formula, contaimng only 
one parameter oharactenstic of the substance, it 
became clear that, far from being a special assump¬ 
tion mtroduoed m an imagmary case—unimportant, 
smoe any permissible imaginary process must lead 
to the light result—Planck’s promise was a very 
vital physical fact 

If actual atoms in a space-lattice held in position 
by their mutual attractions and repulsions could 
only take up or lose energy m quanta proportional 
to their frequency, then there must be something 
radically wrong with the whole basis of classical 
dynamics The atomic heat measurements at low 
temperatures seemed to prove the major premise , 
and though we have now learnt to express it in 
the form that there are only a finite number of 
distinguishable states within a given energy range 
for the atoms in a crystal, the minor premise has 
finally won general acceptance Differences may 
still exist as to the best way of mtroduoing the 
quantum hypothesis. Nobody would to-day deny 
that some definite break with the classical point 
of view was mevitable. 

~ Until 1933 the methods used for producing low 
tempwatures were the same in principle as were 
used by Dewar, Linde and Hampson, and mdeed 
by Cailletet and Pictet. The obvious way to cool 
a substance is to place it in thermal contact with 
a substance colder than itself Any substance will 
do, and it is clear that, in the first stages at any 
rate, a gas will be the easiest to cool, for to 
rsduoa the temperature we must slow up the 
motion of the miJeoulee. There are two aimple 
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wayB of doing thia. The first is to let them collide 
with particles moving away from them. K a 
gas molecule is reflected from a fixed surface 
at the same temperature as the gas, its velocity on 
the average will be as great after the collision as 
before. But if the surface is not fixed but receding, 
the effective relative speed at the moment of 
collision will bo reduced. Hence if gas molecules, 
instead of being enclosed m a vessel with fixed 
walls, are reflected from, say, a receding piston, 
their velocity will be lowered and the temperature 
of the gas will fall This is what happens when the 
temperature is reduced by the conversion of heat 
into external work The second method to cool a 
gas is to allow it to expand, that is, allow the 
molecules to recede from one another. K they 
naturally attract one another appreciably, this 
mutual attraction will tend to reduce their speed 
as they move apart, in other words, to reduce the 
temperature. This is the so-called Joule-Thomson 
effect which has been largely used m liquefying 
gases 

A liquid gas produced by either of these methods, 
or a combination of the two, can be further cooled 
by pumping off the gas above the Uquid. This 
causes more molecules to escape than return, and 
thus by doing work against the mutual attraction, 
as m the Joule-Thomson effect, tends to cool the 
liquid. A limit is set to this method of cooling, 
of course, by the fact that the vapour pressure 
diminishes exponentially with falling temperature. 
When the number of molecules which evaporate 
in unit time is so small that them latent heat just 
balances the inflow of heat due to imperfect 
insulation, no further reduction of temperature 
can be achieved By these means, using liquid 
helium and a battery of the moat efi^oient pumps 
obtainable, a temperature of 0 7° was reached at 
Leyden by Keeaom. 

A totally different method, however, miginally 
suggested by Debye and Qiauque, has brought 
quite a new temperature region within our reach 
llie entropy of a substance is a measure of its 
state of dirorder. A set of molecules at rest in an 
accurate space-lattice would be in a state of com¬ 
plete order, that is, their'entropy would be aero. 
As Soon as their positions or motions vary, the 
entropy increases. Now paramagnetio salts con¬ 
tain atoms which behave like small magnets. 
Obviously, if them axes are all aligned parallel to 
<«ie ano&er, their positional state of mder will 
be greater than when they are oriented at random. 
If we apply an external magnetio field, the axes 
of the magnetio atoms will all set themselves 
pttaQd to the lines of force. The entropy due to 
their positiaiud disorder will therefore decrease; 
hence if die substahoe is thermally insulated, the 
mtKjipy due to diefr diermal motion must increase; 


in other worda, heat will be developed. Now if 
this heat is carried away, for example, by placing 
the substance m contact with liquid helium, and 
the substance is agam thermally insulated, it is 
dear that one can cool the substance by reverang 
the process. For when the external field is removed 
the axes of the atomic magnets will tend, under 
the influence of thermal agitation, to resume their 
natural disordered condition, the positional entropy 
will mcrease at the expense of the entropy of 
agitation and the temperature must fall. 

This effect was utilised by Giauque in Cali¬ 
fornia and by de Haas and Wiersma m Leyden 
in 1933 and by Kiirti and Simon in Oxford in 1934 
to oool substances to extremely low temperatures. 
Experiments in the region between 0-03* and 1* 
can be carried out without difficulty, and at 
Leyden, where a very strong magnet is available, 
a temperature of 0 006° has actually been reached. 
A great deal of work will have to be done before 
this method is folly exploited, as for each tem¬ 
perature range a smtable paramagnetio salt is 
required, but there is httle doubt that by employ¬ 
ing it m cascade or otherwise, extremely low 
temperatures will be as readily accessible to 
research as were temperatures a thousand times 
higher twenty-five years ago 
The measurement of these low temperatures 
naturally presents quite a new set of problems. 
Down to 1°, of course an ordinary hehum gas 
thermometer can he used, further, sinoe all its 
constants are known, one can calculate the vapour 
pressure of helium and utilise this as a measure 
of the temperature down to 0 7“ or even 0 6°. But 
at 0-1° the vapour pressure of helium is Iff-" mm. 
and at 0-03° it is 10->“ mm. of mercury. Quite 
different methods must therefore be employed to 
measure such temperatures 

Fortunately, one such method is ready to hand. 
The magnetio susceptibility of a paramagnetio salt 
is a measure of the ease with which the magnetio 
atoms can be oriented. The smaller the thermal 
agitation the more readily will they be directed 
by an external field. Thus, roughly speakmg, the 
susceptibility will be inversely proportional to the 
temperature Obviously this rule is no more than 
a first approximation. Accurate thermometry will 
otdy be posulfie when the susceptibility curve has 
been linked up to the gas thermometn curve by 
means of proper thermodynamic oyolee, a research 
DOW in hand at Oxford. Onoe this has been done, 
these susceptibility measurements will form a very 
(xmvenient fatta of thermometry enabling an 
accuracy of 10-* degrees or even better to be 
a<ddeved. 

Most of the phenomena at low tenq^ieratuies 
have ftUmi into line witii the ptedictioni ot at 
any rate the azphnatkms of the qoaotom 
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dynamios. The atomio heats of simple substanoes 
agree as well as can be expected with the theoretical 
exproesicmB, especially when one remembers the 
difficulty of working out and weighting all the 
modes of oscillation of a space-lattice of atoms or 
even complicated molecules. The atomic fire- 
quendes calculated from elastic constants agree 
with those derived from the atomio heat curves; 
even the fine structure m the spectral lines due to 
nuclear spin is mirrored in anomalies in the 
specific heats at the calculated temperatures 
Quantum considerations, as Simon show^, enable 
one to understand the curious fact that hehum 
remains liquid, in the sense that it has a very low 
viscosity, down to the lowest temperatures, though 
there is a point at which a oertam order tends to 
be established. For with hquid helium the zero 
point energy is so great that at atmospheric 
pressure the substance can never become solid. 
If the pressure is raised, it can be reduced to the 
orystalbne state even at temperatures ten times 
as high as its boiling point. 

There is, however, one phenomenon, and that 
a very strikmg one, that has so far defied adequate 
explanation. In 1913 Kamerhngh Onnes announced 
that when mercury was cooled below 4^ its electrical 
resistance vanished Supra-conductivity, as this 
effect is called, was afterwards found to occur in 
lead, tin and a number of other metals, though 
not by any means in all, for example, not in copper 
as low as 006*. Even some semi-conductors 
exhibit the same property, such as niobium 
carbide—mdeed m this substance supra-oonduotion 
sets in at the highest temperature so far observed, 
namely, 12®. All attempts to observe some trace 
of electrical resistance in the supra-conducting 
state have failed. A current induct in a ring of 


supra-conducting material continues to run with 
undiminished strength for days on end. The 
phenomenon does not seem susceptible of ex¬ 
planation by any of the ordinary theories of 
electron conduction 

Much work has been done in I.ieyden, Berlin, 
Toronto and Oxford on this strange effect, and the 
somewhat oomphcated phenomena are gradually 
being disentangled But whether it will be possible 
to fit it into the general scheme or whether it may 
not require some new mode of approach it is too 
early yet to say. 

Though more low temperature research has been 
carried out in the last twenty-five years than in 
all preceding periods put together, and though 
temperatures withm one hundredth of a degree 
from the absolute zero have been attained, there 
is no question of our having reached finahty 

Our nearness to the absolute zero is apparent 
rather than real; if we had chosen to measure 
the temperature on a geometric rather than an 
arithmetic scale, it would have been lees convenient 
in many ways; but it would have made it clear 
that, towards low temperatures, as towards high, 
there is always an infinite distance ahead of us , 
and in each such range we may expect new effects 
and new phenomena. 

Fortunately, there are- withm the Empire 
laboratories where these effects can be studied. 
At Oxford, Cambridge and Toronto, work at 
liquid helium temperatures and below is being 
done It may be hoped that the next generation 
will see the position of pre-emmenoe enjoyed by 
England in Dewar’s time recaptured, and that 
advances as valuable and important as those 
which have signalised the jiast quarter of a century 
await us in the next. 


Cosmic Rays 

By Db. Abthub H. Cohfton, University of Chicago, and George Eastman 
Visiting Professor in the University of Oxford 


T he twenty-five year period of King Qeoige’s 
reign includes almost ^ entire history of 
the study of cosmic rays. The presence of these 
rays was revealed by a series of experiments 
carried on between 1909 aili 1914. Wulf, on the 
Eiffel Tower, and Qockel, frying in a balloon to 
4,600 metres, found that rays from radioactive 
■ouroee in the grofrnd could not account for the 
ionisation observed at hi gh altitudes, and sus- 
paoted some radimotive material In the upper 
Bum, in a series of notable balloon 
foond an aoimal increase of ionisation with 
inf i lrwMing aWtuds, and oondnded “that a radia¬ 


tion of very high penetrating power enters our 
atmosphere from above”. These experiments were 
at first criticised by other investigators, but were 
jjuiokly confirmed by the more precise observations 
of Kolh^ster, and have since been found correct 
in all their essentials. 

After eleven quiescent years, iCllikan made 
some bold speculations regarding the origin of 
these penetrating rays, which showed in a stnkmg 
manner that their study might well give important 
now information regarding the evolution of the 
universe. Largely through his experiments and 
those of Hoffmann, the existence of the radiation 
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was by this time generally recognised, and an 
Intensive series of investigations was started by 
many physicists throughout the world It was 
found that the ra 3 ^ which Hess had discovered 
are of a far more penetrating kind than any known 
before, being perceptible to a depth of hundreds 
of feet below the ground They brmg into the earth 
a total amount of heat somewhat smaller than that 
of starlight; but the energy of the individual 
cosmic ray is thousands of times greater than the 
most powerful artificial ray that man has pro¬ 
duced The more recent studies have sought to 
learn the nature of these rays, where they come 
from, how they are product, and what effects 
they have on objects which they strike 

Nature of the Cosmic Ravs 

It was at first natural to suppose that these 
highly penetrating rays were of the same nature 
as the Y-rays from radium, the most penetrating 
rays then known Though this view has not been 
entirely abandoned, the large majority of in¬ 
vestigators now believe them to be electrically 
charged particles This view of their nature was 
first urged by Bothe and Kolhbrster, who found 
associated with the cosmic rays some electrical 
particles which were as penetrating as the cosmic 
rays themselves They noted further that if such 
electrical particles approach the earth from all 
directions, some of those near the equator should 
be so deflected by the earth’s magnetic field that 
the intensity of the rays should be less there than 
near the poles Through the experiments of Clay 
and many others, the existence of such a ‘latitude 
effect’, which depends upon the earth’s magnetic 
field just as the theory predicts, has at last been 
established This has proved the existence of an 
important component of the cosmic rays which is 
electrically charged 

More recently, using methods developed by 
Piccard, Regener and others, it has been possible to 
extend the measurements of cosmic rays high into 
the stratosphere Typical data taken at different 
latitudes are shown in Fig. 1. Here it will be 
noted that the latitude effect, which is only 16-20 
per cent at sea-level, has become a factor of 40 
near the top of the atmosphere. That is, nearly 
all the inooming rays are affected by the earth’s 
magnetio field, and are hence electrically charged. 
Even of the small percentage which penetrates 
the magnetic barrier at the equator, supplementary 
experiments show that a large foaotion and per¬ 
haps all is electrical in character*’'. 

A method of analysing the various deotrioal 
components has recently been developed*’*. In 
which the earth ii used os a huge natural mass- 
spectrograph, similar in principle to the laboratory 
instrument for idenlifyiilg the isotopes of elements. 


The earth’s magnetic field permits only those 
particles to reach the earth which have an energy, 
and hence a range in air, greater than a certain 
minimum ’This minimum range is different for 
every type of particle. Analysis of such curves as 
those shown in Fig 1 has enabled ns to distinguish 
three groups of rays having distmct range minima 
Beat agreement between these observed mimmum 
ranges and those calculated from the earth’s mag¬ 
netic field is found if the lekst penetrating group 
of rays is identified as a-particles, that of medium 
penetration as electrons (positive or negative), and 
the most penetratmg ones as protons 



It is possible that this analysis may require 
revision as the result of further measurements , 
the method, however, seems adequate to supply 
a definite identification of the components of 
ooamlo rays as soon as sufficiently precise data are 
available In the meantime, other observations, 
especially the directional experiments of Johnson, 
Alvarez, Rossi, Clay and others, lend support to 
this tentative analysis*. Rapid progress is thus 
being made toward a complete determination of 
the composition of cosmic rays. 

Whbkob Ooxs the Cosmio Rats ? 

One of the moat significant aspects of the latitude 
effect ia ita implication that the cosmic rays 
(»lginate far beyond the eartii's atmosphere. The 
earth’s magnetio field is not sriong enough to bend 
appreeiably any radiation produced within the 
atmosphere before it is sti^ped by collisions with 
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moleoules Furthermore, the coemio ray intensity 
18 found to depend upon the average magnetic 
effeot of the whole earth, and to be almost un- 
aSeoted by ‘local’'magnetic idiosjmcrasies which 
may extend even over a whole continent This 
must mean that they feel the efFect of the earth’s 
magnetism when yet thousands of miles from the 
earth’s surface. 

Except for deflection by the earth’s magnetic 
field, however, the cosmic rays are found to 
approach the earth nearly uniformly from all 
directions. Outside the earth’s atmosphere, we 
fail to find any isotropic distribution of matter 
withm our galaxy where such rays might originate 
The extra-galactic nebuls or space itself would, 
on the other hand, satisfy the condition of spherical 
symmetry Calculations by both Eddington and 
Lemattre have shown that the probable absorption 
of a cosmic ray traversing the matter in inter¬ 
stellar space with about the speed of light for 10“ 
years would be wholly negligible If, however, 
these rays are subject to the same red shift as 
that which occurs m the light from the distant 
nebulffi, the rays onginating at distances as great 
as 10“ light years would arrive at the earth with 
only a small fraction of their initial energy If 
the rays are being continuously produced, there¬ 
fore, them isotropic distnbution suggests that most 
of them originate in the remote galaxies or m 
remote space, at an effective distance of between 
10* and 10^* light years An alternative would be 
to suppose with Lemattre that they were formed 
at the beginmng of the expansion of the umverse, 
and have ever since been coursing through space 



Sidereal time 

8. Appuent enoot due to rotsUoU of nluy Curve, 
UMorr; oomplete yrer's oMrvetloiw by Hew •nd 

StelDinMiier 

Some positive support for this view df the re¬ 
mote drigin of oosmio rays is given by the fact 
that there appears to be an effeot on their intensity 
due to the rotaiton of the galaxy*. According to 
Stromberg and Hubble, thia rotation carries us 
toward declination 4n‘‘ N. and right ascension 
20 hr. 55 min., at a speed of about 900 km. per 
«w>0mt-ono ^ousandtb the speed of light. If 
i^e somree of the oosmio rays is outside our galaxy 


and at rest relative to its centre of gravity, calcula¬ 
tion shows that at our latitude this motion should 
cause a diurnal variation, following sidereal time, 
through a range of the order of 0 1 per cent The 
best available records of cosmic ray mtensit}^* show, 
as in Fig 2, a variation with sidereal time of about 
the predicted magnitude, and with its maximum 
at precisely the predicted time Though further 
expenments are necessary before other possible 
interpretations of this sidereal time variation are 
ruled out, the complete agreement with the pre¬ 
dictions may justify the presumption that it is 
really due to the rotation of the galaxy This 
would necessarily imply that an important part 
of the rays originates outside the galaxy, a long- 
wanted justification of their rather heuristic 
appellation of ‘cosmic’ 

How ARB THE RaYS PBOUUCED * 

Of the many hypotheses regarding the origin of 
cosmic rays, none has received suificient expen- 
mental support to gain general acceptance Those 
which assume the primary cosmic rays to be 
photons appear to be m definite conflict with the 
observed latitude effect Also those which would 
ascribe their origin to transformations of atomic 
nuclei with resulting loss of mass are unable to 
account for the huge energies of from 10* to almost 
10“ electron volts which the more recent studies’ 
seem to require for the individual rays Local or 
interstellar electnc fields have been suggested , 
but the maintenance of such fields in highly 
ionised stellar atmospheres seems an insurmount¬ 
able difficulty There remain, however, a number 
of theories wluch cannot thus be excluded. Promin¬ 
ent among these are Lemaitre’s hypothesis of 
‘super-radioactive particles’ emitted at the initial 
explosion of his expanding umverse, Swann’s 
theory of the acceleration of electrical particles by 
electromagnetic induction from the changmg 
magnetic fields of 'sunspots’ on giant stars, and 
Milne’s view* that the particles owe their energy 
to the gravitational attraction of the umverse At 
present wo arc unable to give these suggestions a 
defimtive experimental test 

Action of Cosmic Rays on Matter 
One of the most fruitful lines of cosmic ray 
fesearcb has been the study of their effects on 
passing through matter. Especially valuable have 
been the experiments with Wilson chambers m 
strong magnetic fields, and the use of Geiger- 
Mflller counting tubes These and other methods 
have shown that a complex mixture of secondary 
rays is excited by the primary cosmic particles 
In this oomplex mixture, Anderson made the 
remarkable discovery of positive electrons, or 
positrons, which have since been found to play 
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an important rdle in the abeorption of high energy 
photons. 

A prominent feature of the secondary radiation 
associated with oosmio rays is the ocourrence of 
‘showers’ of two to twenty or more high-speed 
particles emanating apparently from the same 
pomt These particles are about equally divided 
between positive and negative electrons. Further¬ 
more, these showers themselves frequently occur 
m groups, all excited by some ‘shower producing 
radiation’. This ‘shower producing radiation’, 
according to studies by Rossi, Blackett, Anderson 
and others, seems to consist of photons, similar 
to X-rays, produced at the collisions of the primary 
cosmic ray particles with atomic nuclei. Studies 
by Johnson* of the directional asymmetry of the 
shower producing radiation suggest that it is 
excited chiefly by the electron component of the 
primary cosmic rays, and that this component 
oonsists of about equal parts of positive and nega¬ 
tive electrons. 

Contrary to the situation for rays from radio¬ 
active materials, it would seem that, for these 
very high energies, photons may be more absorb¬ 
able than electrons of the same energy, and that 
protons are probably the most penetratmg of all 
The theories of Oppenheimer and Bethe and 
Heitler indicate that electrons are stopped chiefly 
by the excitation of photon radiation (X-rays), 
liiis results in an almost exponential type of 
absorption, similar to that of photons. These 
unanticipated results account in part for the con¬ 
fusion in our early attempts to identify the nature 


of the primary rays. The experimental study of 
these energy losses is beginning to give valuable 
results', while their adequate theoretical treatment 
seems to require a further extension of quantum- 
relativity electrodynamics. It seems probable that 
studies of these energy losses may supply our best 
means of testing those extensions of the present 
electrodynamics which are designed to account for 
the structure of electrons and nuclei. 

Our analysis of the composition of cosmic rays 
IS thus well under way, and from present indications 
should soon give conclusive results. The ‘cosmic’ 
ongin of the rays, though perhaps not estab¬ 
lished, appears now more probable than ever 
How they originate is still obscure, but in¬ 
creased knowledge of their charootenstics has 
helped to limit the types of hypotheses that are 
admissible Of immediate value is the use of these 
ra 3 r 8 as a tool They have made possible the 
discovery of the positron, and now afford a moans 
of extending our studies of the properties of 
matter to energies a thousandfold greater than are 
available from any other known source. 
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Progress in Knowledge of the Upper Ai}r 
By De. F J. W. WmppLH, Superintendent of the Kew Observatory, Richmond, Surrey 


I N considering progress in knowledge of the 
upper air during the past twenty-five years, 
the fiiet point to notice is that it is poughly true 
that in 1910 there was little more to be learned 
about the condition of the atmosphere below 
20 km. and a great deal 'to be learned about the 
atmosphere above that level. 

Thk Stkatosfhbbb 

The most striking discovery that has ever been 
mode in meteorology, the disoovery that the 
familiar decrease of temperature with iiuHeasing 
height comes to a suddw stop at some 10 km. 

sea-level, was already well estaUished by 
lOlO. The disoovray was oonounoed in 1890 by 
TelBseceno de Bort, who afterwacds oi^ned the 
names stiatosphere for the iaothermal layer and 
^Mposiflieie Sm the lower port of the atmosphere. 


A name for the transition, the tropopanse, was 
introduced by Sir Napier Shaw comparatively 
recently. De Sort reported in 1902 that the tropo- 
pause was higher in anticyclones than in cyclones, 
the variation being from 12-6 km. to 10 km. In 
1908 it was discovered by a Derman expedition 
to Victoria Nyanza that the tropopause was at 
a height of nearly 17 km. and that the tempera¬ 
ture was about 190° A., much lower than the 
average temperature, 216° A., recorded in Europe. 

It was soon realised that the explanatl<m of the 
ezistenoe of the stratosphsie must be baaed on the 
study of radiation. The permanent gases of the 
atmosphere are almost pecii»otiy transpvent to 
radiation both in the virible spectonm and in the 
part of the infra-red in vhioh objects at atmo- 
spberjo tmnperotnres radii^. Qn other band, 
water vapour abeorbe and radiates in .this part 
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of the infira-red. The theory put forward by Gold 
in 1909 depended on the investigation of the 
balance of radiation absorbed and given out by 
water vapour. The theory remains inoomplete, 
for it is not olearly understood why there should 
be a sharp transition m the temperature gradient 
at the tropopause, and the oontrast between the 
conditions over the equator and in higher latitudes 
has not been explained. 

During the last twenty-five years, knowledge of 
the temperature distribution in the stratosphere 
has accumulated The meagre data from tropical 
regions have been supplemented by excellent 
senes of observations m Batavia and in India, and 
in the far north the balloons sent up at Abisko 
in Lapland have yielded valuable information. It 
is now behoved that over the tropics there is a 
considerable increase of temperature above the 
tropopause, the average temperature at 24 km. 
being about 220° A. On the other hand, near the 
Arotio Circle there is a wide annual range of tem¬ 
perature in the stratosphere. At 10 km. the range 
is from 212° A. m January to 227° A. in July. 
At 20 km. the averages in those months are 
estimated as 207° A. and 240° A. 

The relations between pressure and temperature 
in the upper air were set out by W. H. Dines in 
1911 in terms of correlation coefficients Dmes 
was impressed by the strong correlation between 
the pressure at a height of 9 kilometres and the 
other variables, the height of the tropopause, the 
temperature of the stratosphere and the average 
temperature of the troposphere. It looked as if 
the movements of the atmosphere must be 
dominated by developments taking place at the 
boundary between the stratosphere and the tropo¬ 
sphere. The doctrine was neatly expressed by 
Gold in 1914 in "The BaUad of the Stratosphere” . 

"I am the rolling Stratosphere, 

I long to perturbate ; 

So I tickle the top of the Troposphere, 

To make him undulate ” 

Later investigations have conCenlarated attention 
on thtf lower strata of the atmosphere, and nowa¬ 
days most of the meteorologists who are interested 
in the day-to-day changes of tf^ther we content 
to regard the stratosphere aS playmg a passive 
Wile. TWe is, however, a^ school in Germany 
which regards ‘stratosidierioiftoering’ as dominating 
the movements of cyokoea wid a^oydones. 

Ihe theory of staratosphere has been de- 
by Simpson, who has demonstrated that 
the hMt balanoe of the atmosphere is maintained 
hrsitoh a way that tiie energy of such solw radia¬ 
tion «a is not interoepted and reflected by the 
donds wventnally escapes as long-wave radiation, 
Aoooidfav *9 Smp«n,aiiy inograasa in solw radia¬ 


tion would be followed by an morease in evapora¬ 
tion from the oceans and an increase in cloudiness. 
This would reduce the fraction of the solar radia¬ 
tion available for heating the ground, the oceans 
and the atmosphere, so that the nee of temperature 
would be comparatively small It appears that the 
temperature of the stratosphere is governed by the 
properties of water vapour rather than by the 
strength of solar radiation. Simpson believes that 
the temperature would be changed but little if 
the earth received as much radiation as Venus or 
as httle as Mars. 

So ewly as 1876, Hann discussed the constitu¬ 
tion of the atmosphere at great heights on the 
assumption that Dalton’s law could be apphed, 
each of the constituent gases behaving as if the 
others were not present. He showed, for example, 
that as oxygen is heavier than nitrogen the pro¬ 
portion of oxygen would fall off with increasing 
height. After the discovery of the stratosphere 
it was generally assumed that the same umform 
temperature would prevail right through the atmo¬ 
sphere from the tropopause upwards, and that the 
density of each of the constituent gases could be 
calculated on that basis Whilst the proportion of 
hydrogen in air near the ground was only three 
parts m 100,000, this gas was found according to 
the calculations to predominate at 80 km and at 
greater heights. Wegener came to the conclusion 
that even hydrogen was not light enough to 
extend to the greatest heights at which aurora had 
been observed, and in 1911 be postulated a still 
lighter gas, geoooronium. 

Faith in these oaloulstions was rudely upset in 
1922 when Lindemann and Dobson published their 
paper on "A Theory of Meteors and the Density 
and Temperatures of the Outer Atmosphere to 
which it Leads”. Quabtatively there was little 
new m the theory of meteors In his “Thermo- 
dynamik der Atmospb&re”, published in 1911, 
Wegener says that on account of the great velocity 
of a meteor the air does not get out of its way 
but is compressed The air is heated by oompres- 
rion, and heat from the air raises the superficial 
temperature of the meteor until it begins to 
evaporate. Wegener thought that the heated 
air would become visible, whilst Lindemann and 
Dobson insist that it is only when volatilisation 
‘begins that the meteor is seen That is a small 
detail, however: the important step was to 
calculate how much air must have been en- 
oountered before the meteor would be raised to 
inoandesoenoe, how much before it was oompletely 
volatilised and therefore disappeared. The result 
of tbeoe calculations was that the ur throughout 
the range of height through which meteors had 
be«i obowrved must be much denser, at 100 km. 
a hundred times denser, than the speculations 
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based on the hypothesis of uniform temperature 
had mdioated. 

The natural deduction was that the latter 
hypothesis was wrong The air at moderate heights 
must be sufficiently distended to support com¬ 
paratively heavy air at the greater heights The 
case was met by postulating that the air at heights 
of 60 km and upwards was at a temperature of at 
least 300° A , about the average temperature pre¬ 
vailing on the ground It was pomted out after¬ 
wards that better agreement could be obtamed 
by placing the base of this upper region of high 
temperature a good deal lower, at 40 km 

The Transmission of Sounds to Qbeat 
Distanoks 

It was a cunoua ooincidenoe that Lindemann 
and Dobson discovered the high temperature of 
the upper atmosphere in 1022. The observational 
material which they used m their calculations had 
been available for at least half a oentury. On the 
other hand, when they announced their discovery, 
investigations were in progress which were leading 
to the same conclusion. That the sounds of ex¬ 
plosions could sometimes be heard at very great 
distances though inaudible at smaller distances had 
been noticed long ago ; there is a famous instance, 
recorded in the diaries of Pepys and Evelyn, of 
hrmg in the Straits of Dover bemg beard m 
London but not at Dover The first detailed 
investigation of the phenomenon was made by 
van den Borne after a dynamite explosion at 
Fbrde in Westphalia in 1904 Previously it had 
been supposed that abnormal audibibty oould be 
explained by the effect of wind, but van den 
Borne came to the conclusion that this explanation 
was not adequate, and put forward the hypothesis 
that the sound waves travelled through the atmo¬ 
sphere at a great height. In bis calculations he 
utilised Hann’s estimates of the amounts of 
different gases in the atmosphere According to 
these estimates hydrogen preponderated at heights 
exceeding 70 km. In an atmosphereof hydrogen the 
velocity of sound is about ^our times that in 
ordinary air. Van den Borne saw that waves 
passing from the lower atmosphere into an 
atmosidiere which was mostly hydrogen would be 
refracted and would return to the ground. He 
reckoned that waves starting upwards in a diieo- 
tion inclined at 30° to the vertical would reach 
the ground about 116 km from the source after 
outminating at a height of 75 km. 

The theory seemed to fit the observations, 
Plough there was a good deal of soeptioism as to 
the possibility of waves being transmitted through 
sui^ attenuated gas. 

Wegmer's aoooont of the theory is fi^lowed by 
the remark that eyatematio investigatiaQs of these 


sound phenomena oould probably be earned out 
at no great cost and were much to be desired. 
The Great War provided plenty of opportunities 
for qualitative observations and directed general 
attention to the subject, but as a tost of theory 
observations of the time of transmission of sound 
were needed. After the War, expenments were 
inaugurated by the International Meteorological 
Organisation. 

These expenments and others have demonstrated 
that van den Borne’s theory cannot be valid, for 
the times taken by the sound of an explosion to 
reach vanous distances are much less than the 
times computed by that theory 

When Lmdemann and Dobson announced that 
the atmosphere at 60 km was probably at a high 
temperature, it was seen at once that this provided 
the explanation of the phenomenon of ‘abnormar 
audibihty of sounds at great distances. The same 
explanation was in fact propounded by Wieobert 
shortly afterwards without any referenoo to the 
work of Lindemann and Dobson 

The investigation of the waves from explosions 
has been oamed on, mostly by the use of auto- 
graphic records Records of the transmission of 
air waves to great distances were secured withm 
the Arctic Circle m Lapland and m Novaya 
Zemiya during the Polar Year Observations 
which show that the outer zone of audibility u a 
umversal phenomenon have been collect^ m 
other parts of the world 

Aooorduigly it is probable that high temperatures 
occur m the upper atmosphere in all parts of the 
world and at about the same height. More 
defimte information can only be obtamed by 
multiplying observations under controlled con¬ 
ditions. 

OZONB 

The existence of ozone in the earth’s atmosphere 
was revealed by a remarkable feature of the solar 
spectrum, the absence of ultra-violet rays of short 
wave-length ’Tbe visible spectrum ends at about 
04(1, and photographs obtained with the quartz 
speotroscope show that there is a narrow bamd of 
ultra-violet, but this is out off at 0 29(i In 1881 
Hartley discovered that ultra-violet light was 
absorb^ by ozone, and attributed to this gas the 
limitation of the solar spectrum, but Wegener, 
writing in 1911, passed over this evidence and based 
bis statement tbat the quantity of ozone in the 
atmosphere increased with he^t on chemical 
analysis. He added, however, the remarks that 
tbe ozone was obviously produced by the action 
of ultra-violet solar rat^tioa on oxygen, and the 
greatest part of this radiation already absorbed 

at great helots. Aooordin^y, the distribution of 
oceme in a way which was ino(»sistmit iidth 
Dalton’s law was emaprehcnrible. 
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The first estimate of the quantity of ozone needed 
to produce the absorption observed m the solar 
spectrum was made by Fabry and Bmsson, whose 
work was first pubhshed in 1913 They announced 
that the ozone was looahsed in the atmosphere at 
heights above the regions accessible to man Their 
method was to compare the jatenaities of hght in 
difiFereat parts of the Hartley hand and at dififerent 
elevations of the sun In thik way they were able 
to ehmmate the effects of absorption by haze and of 
Rayleigh soattenng The quantity of ozone is 
very small; it is equivalent to a layer of the gas 
at normal pressure and temperature only 3 mm. 
thick If the ozone is in a layer 10 km deep at 
such a height that the average pressure is 1/20 
of an atmosphere, then m that layer the number 
of oxygon atoms united in molecules of O, is only 
1/(2 X 10*) of the number constituting O, 

The variations in the quantity of ozone m the 
upper atmosphere have been studied by Hobson 
with the aid of several collaborators The results 
are stnkmg The annual vanation in Europe has 
a range of about 30 per cent, the maximum 
occurring in the sprmg, the minimum m the late 
autumn. Both the mean amount (about 2 mm.) 
and the annual range are least near the equator 
Withm the Arctic Circle the moan is about 3 mm. 
and the range is nearly 50 per cent of the mean 
There is symmetry in the northern and southern 
hemispheres. 

No regular diurnal vanation has been detected, 
but the amount of ozone vanes with changes of 
pressure m the lower atmosphere There is more 
ozone above places where pressure is low, the 
maximum amount of ozone ocoumng a httle to the 
west of the centre of a cyclone The minimum 
amount is observed a httle to the west of the 
centre of an anticyclone These results are con¬ 
sistent with the hypothesis that the ozone is 
transported by currents from polar or equatorial 
regions, and mdioate that the currents at the 
levels at which ozone is found are generally in the 
some direction as the currents nearer the ground. 

The earlier estimates of the height of the ozone 
depended on measurements of the absorption of 
the ultra-violet light in the direct solar beam at 
different times of day and espe^ally on measure¬ 
ments made wfam the sun was very low ; but the 
investigators were never very oonfident about the 
ostimates which they gave of about 60 km. for the 
oentae of gravity of the ozone 

Beoently a new and powerful method of dealing 
with the problem has been developed by Gbtz, 
Keetham and Hobson This method depends on 
BaAaaureinents of the inten^y of the ultra-violet 
hght irom the sky in the zenith. The essential 
difl^enee is that, wisraeas in the older method the 
height of the ozone is compand with the radius 


of the earth, ui the newer the height is compared 
with the heights at which the density of the air 
has assigned values It is now found that the 
centre of gravity of the ozone is on the average at 
a height of about 21 km The published observa¬ 
tions refer to Arose m Switzerland and to Tromso 
withm the Arctic Circle m Norway, and the diffor- 
enoo m height is insignificant In both locations 
the ratio of the densities of ozone and air is greatest 
at 36 km or 40 km. It should be noted, however, 
that the Tromso observations were made only in 
summer 

That the ozone is mostly below a height of 30 
km has now been confirmed m a very direct way 
by Regener A spectroscope was earned up by a 
sounding balloon to about that height, and the 
spectrum of the hght reflected upwards from a 
horizontal white surface was photographed auto¬ 
matically at regular intervals It was demonstrated 
that as the maximum height was approached the 
spectrum extended at the violet end, clear evidence 
that the balloon had passed beyond the greater 
part of the gas which absorbs the ultra-violet light 

A “theory%f upper-atmosphenc ozone” has been 
developed by Chapman The theory is too difficult 
and elaborate to summanse here It may be 
mentioned, however, that oxygen is dissociated 
by the absorption of ultra-violet hght of very 
short wave-length, that ozone is formed by the 
combination of molecular and atomic oxygen and 
that the ozone is eventually dissociated by the 
absorption of the ultra-violet of the Hartley band. 
Most of the oxygen atoms derived from the dis¬ 
sociation -of ozone combme again to form new 
ozone molecules, so that the ozone is m a sense 
more persistent than the individual molecules of 
ozone One notable success of Chapman’s theory 
is that he declared that the ratio of the densitiee 
of ozone and oxygen should pass through a 
maximum at a moderate height, so anticipating 
the results of observation 

The theory that high temperature was produced 
in the upper atmosphere by the absorption of 
ultra-violet light was sketched by Lindemann and 
Dobson in 1922 in their paper on meteors The 
theory was elaborated by Glowan In his analysis 
he us^ the earlier estimates of the height of the 
ozone, and was led to the oonolumon that, under 
oertkin assumptions as to the distribution of ozone 
and of water vapour, the air at such a height as 
60 km. could be maintained at a temperature of 
300” A., whilst much higher temperatures were to 
be expected at greater heights The results were 
not in acoordwoe with those dwived from observa¬ 
tions of the transmission of air-waves, which put 
the base of the high-temperature region about 
10 km. lower down. Qowan’s work requires 
revision in the light of the leoent determinations 



702 


NATURE 


May 4, 1935 


of the height of the ozone layer, but at present it 
seems unlikely that the absorption of ultra-violet 
light by ozone and by oxygen can provide enough 
energy at the right levels to maintain the high 
temperature postulated to explain the refraction 
of sound waves It may be that the h}rpothesie 
of high temperature will have to be abandoned 
m favour of the view that the lightness of the 
atmosphere is due to the dissociation of oxygen 
It may also be that some source of energy has yet 
to bo discovered. 

AtJBOBA 

Whilst information as to the condition of the 
atmosphere at heights from 30 km. to 30 km. can 
be obtained in indirect wa 3 rs, there is no method of 
investigating conditions between 50 km. and 80 
km , though something can be gleaned from the 
occasional observations of meteor trails, which 
indicate that there are strong currents in this 
region 80 km. is approximately the lower hmit 
of the aurora borealis in southern Norway Farther 
north there are few rays which come below 90 km. 
The majority terminate between 95 km. and 116 
km., maximum frequencies occurring at 101 km. 
and 106 km. The upper ends of the rays are rarely 
above 400 km. during the greater part of the 
night, but after sunset, aurora can be seen above 
the earth’s shadow extending to a height of 800 
km. Krogness has suggested that the radiation 
pressure of sunlight dnves the air forward so that 
the earth has a tail like a comet’s, and that the 
high aurora is formed by corpuscles from the sun 
encountering this tail. 

The spectrum of the aurora has been closely 
studied ; the majority of the lines in the spectrum 
are attributed to mtrogen, but the bnghtest, in the 
green, could not bo identified with any line ob¬ 
tained in the laboratory until 1926, when McLennan 
and Shrum found it in an electric discharge 
through a mixture of helium emd oxygen and 
demonstrated that the lino was produced by a 
transformation of monatomic oxygen. 

No lines associated with helium or hydrogen are 
observed in the auroral spectrum, so that it appears 
that the atmosphere in the highest levels consists 
of nitrt^n and oxygen. It may be that any helium 
or hydrogen which diffuses to great heights is 
driven off in the comet-like tail of the earth. 

It has been recognised for a long while that the 
oorpnsoles whiih produce the aurora carry electric 
ohiuges and are diverted to the neighbourhood of 
the earth’s magnetio poles by the aotimi of the 
earth’s magnetio field. The theory was elaborated 
by Birkek^ about 1901 and has been developed 
ftarthn by Stermer. The hdgbi' hi which the 
antotal corpuscles pmetrate is also the height of 
the lower of the two levels at which the atmo^ere 
isagoodoonduotorofeleotrioity. These two layers 


have been discovered in the study of the trans¬ 
mission of wireless waves ; the lower is usually 
called the Kennelly-Heaviaide layer and is at a 
height of about 100 km., the upper, discovered by 
Appleton, is at 220 km. 

Chapman maintams that the ionisation at 100 
km. outside the auroral zone is due to the bom¬ 
bardment of the atmosphere by neutral particles 
from the sun. These have about the same energy 
as the charged particles and penetrate to the same 
depth. The nneharged particles come straight 
from the sun, and therefore the supply is out off 
at night. This theory is, however, open to question; 
for the observations made on the occasion of the 
eclipse of the sun visible m North America m 1932 
appear to indicate that the ionising radiation travels 
with a velocity nearly eqoal to the velocity of light. 

The npper ionised layer at 220 km. is probably 
the region in which the ultra-violet light of very 
short wave-length is trapped by oxygen in the 
atomic state. 

The two ionised layers are of importance in 
theories of terrestrial magnetism. Chapman be¬ 
lieves that the upper layer is the seat of the 
eleotno currents which affect magnetographs at 
our observatories and produce the variations of 
m^petic force in the oourse of the solar day, and 
that eleotrio ourrents in the lower layer are re¬ 
sponsible for the variations which are governed 
by the moon, the latter onrrents being associated 
with tidal movements of the atmosphere. 

A layer which has not yet been identified is 
that from which the light of the night sky comes 
It has been demonstrated that this light is not 
much-reflected sunlight and that it is not scattered 
starli^t. The light must be generated in the 
earth’s atmosphere by some slow process like the 
recombination of atomic oxygen. That atomic 
oxygen plays a part in the prooess is shown by 
the predommanoe of the green auroral line in the 
spectrum of the night sky. That the prooess is 
slow is proved by the fiwt demonstrated by Lord 
Rayleigh, that the intensity of the light varies but 
little during the night. Rayleigh finds in fact that 
the maximum intensity ooours about midnight. 
The layer firom which the light comes most be 
rich in atomic oxygen. Chapman has given 
reasons for saying that this layer is probably 
between the Heaviside and Appleton layers. 

Whilst the growth of knowledge of the upper 
atmosphere during the past twenty-five years has 
been rapid, there are probably more unsolved 
probtems in sight than there were at the beginning 
of the period. It is safe to forecast that then will 
be a great cons o lidation of knowledge in tl» next 
twenty-five yearn, and that at the end of that 
period then will be still mwe problems awaiting 
■rdatimi. 
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Weather Forecasting 

By Db Q. C. Simpson, o.b., o.b.b., f.b s., Director of the Meteorological Office 


T he most important advance in weather 
foreoasimg dunng the last twenty-five years 
owed its origin to the War; but unlike so many 
other war-time advances, it was not made in 
connexion with the prosecution of war. 

Twenty-five years ago, the method of weather 
forecasting, developed and described by Aber- 
oromby twenty-five years earher, had undergone 
very httlo change. Synoptic charts were prepared 
and isobars drawn to indicate the pressure dis¬ 
tribution. Seven main t 3 rpe 8 of isobars were 
recognised, and Abercromby had described in great 
detail what kind of weather is usually associated 
with each. To take one example - the most 
common and most important pressure distribution 
is the oyolomo depression, and Abercromby pre¬ 
pared a diagram showing the weather association 
with this type of pressure distribution. He drew 
two ovals, one inside the other, to indicate the 
typical shape of the isobars ; a long arrow was 
drawn along the major axis to indicate the line 
of movement of the depression, and the space 
within the oval was filled with descriptions of the 
weather which occur in the different parts. In 
the front of the depression PdU Moon and Watery 
Sun are indicated; in the right fore quadrant. 
Muggy and Qloomy are enter^ ; and near the 
centre Dirty Sky and Drwing Rain are noted. 
The forecaster having found a depression on his 
chart and determined the direction in which it 
was moving, would issue his forecasts on the 
assumption that places over which the depression 
would pass would experience the weather scheduled 
by Abercromby. 

Aberoromby’s descriptions of the weather 
associated with each tjqie of isobar were wefl 
d(mo, and a very useful percentage of correct 
forecasts could be made; but the method was, 
by its very nature, unsatisfactory, for only 
average conditiona could be forecast, and one knew 
firotn bitter experience that very luge variations 
from type were possible. 

Metecffcdogists were well aware that better 
forecasts could not be made on such a system, 
and that it was necessary to learn more about 
the physics of the atmosphere, and to take the 
uf^ier atmosphere into account. For a number 
of years a very active investigation of the upper 
atmosphere had been carried on and impwtant 
nsQlts had been obtained : the stratosphere had 
been disoorered and many intereeting etati^cal 
relatfamsblps between the conditions at difrerent 


heights had been computed , but none of thorn 
appeared to be of much use in practical forecasting, 
and in any event no method was then known 
by which information regarding upper air con¬ 
ditions could be obtained sufficiently rapidly to 
be of use in preparing a forecast for the next 
twenty-four hours 

Napier Shaw and Lempfert had tackled the 
problem in another way. They had investigated 
what happens m a depression by following the 
path of the air, and so determining where it came 
from and where it went The result was a classical 
paper on the “Life History of Surface Air Currents”, 
and Shaw in a subsequent paper came very near 
to making the discovery which ten years later waa 
to have such a revolutionary effect; but all this 
work, in spite of its great theoretical value, had 
produced very little to help the forecaster, and 
when the War broke out, Abercromby’s empirical 
method was still the basis of all weather fore¬ 
casting. 

In Norway, although far removed from the seat 
of War, it was practically impossible to carry on 
the State Meteorological Service dunng 1914-18 
owing to the total cessation of meteorological 
information from the outside world Under the 
guidance of Prof V, Bjerknes, the meteorologists 
decided to try to compensate for the loss of the 
foreign observations by increasmg the observation 
posts within their own country. Prof. Bjerknes 
himself was a mathematician and not a fore¬ 
caster , but there were two young men, one his 
own son J. Bjerknes, and the other H. Solberg, 
who took charge of the practical work The number 
of telegraphic reporting stations in the southern 
part of the country was increased finm eight 
to about ninety. The observing stations were 
so close together that it was almost possible 
to follow individual masses of air from one to 
another. 

When, by the aid of this close network of stations, 
the stream lines of the air were plotted, it was 
sometimes found that a broad and well-marked 
stream of air would seem to come to a sudden 
end. A long line could be drawn on the chart 
marking where the stream of air came to an end, 
and it was then foimd that beyond this line there 
was a strip of country, two or three hundred 
kilometres wide, over which rain was falling 
through a current of colder air flowing in a different 
direction. Farther investigation, including a 
study of the temperature on each side of the line, 
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showed what was really happening In all such 
cases a stream of warm air had met a maas 
of cold air and been forced to ride over it, the 
cold air forming a wedge up which the warm 
air ascended When air is forced to ascend in 
the atmosphere in this way it is cooled and 
precipitation takes place, thus accountmg for the 
ram beyond the line markmg where the ascent 
began Frequently these broad bands of ram can 
be traced for thousands of kilometres across 
country. 

On other occasions it was foimd that a broad 
stream of cold air would end as abruptly against 
a mass of warm &ir , but m this case the ram band 
would be much narrower than in the former case 
and would be situated before instead of beyond 
the line of junction. The explanation was simple 
In this case the movmg air, being colder than the 
air against which it was impinging, could not ride 
over it, but must travel underneath In effect, a 
wedge of cold air pushed its way under a mass of 
warm air and lifted it upwards over itself The 
ram duo to the ascendmg warm air fell through 
the wedge, and therefore appeared at the ground 
in front of the line of junction between the two air 
masses 

It was war-time, so it was natural to liken the 
process to that of advancing armies and to call 
the lines of junction between the masses of the 
air which extended for so many miles across the 
country ‘fronts’ A front at which warm air ad¬ 
vanced against cold air and was forced upwards 
was called a ‘warm front’ , while one at which 
cold air pushed its way under warm air was called 
a ‘cold front’ There was nothing very revolu¬ 
tionary in the idea of one current of air over¬ 
riding another without mixing, the two currents 
remaining separated at a surface where there was 
a discontmmty of temperature and air motion. 
Helmholtz had investigated the conditions m 
which such surfaces of discontinuity could exist, 
Margules had worked out the formula for calcu¬ 
lating the equilibrium-mchnation of such sur- 
faoes and Shaw and Lempfert had already 
recognised them on their syijoptic charts. It was, 
however, the next step made by the Norwegians 
which was so important, for they showed that 
warm and cold fronts are an integral part of 
the formation and development of cyclonic de¬ 
pressions. A depression forms on a surfaoe of 
disoontmuity which, as the depression develops, 
becomes differentiated into a warm front and 
a cold fixmt meeting at the centre; while the 
precipitation is chiefly associated with these 
fronts. 

Thus at last a physical structure had been put 
into a depresskm, and Aberoromby’s distribution 
of weather bad been brought into an ordered 


relationship with processes taking place in the 
upper atmosphere. From then on, the forecaster 
had a new tool called ‘frontal analysis’ with which 
to work He now searches his synoptic chart for 
fronts and surfaces of discontinuity, and when ho 
finds them he knows what weather to expect 
When a front has once been located, the surface 
of discontmmty associated with it can be followed 
by oharaotenstio cloud formation and rain bands 
for a very long time In this way the forecaster 
18 able to foretell even mmor changes of weather 
and to fix with considerable accuracy the time at 
which the changes will take place. This is of in¬ 
estimable value in connexion with forecasting for 
aviation 

Fronts and surfaces of discontinuity are due to 
the existence of different masses of air which are 
brought into contact, and it is now necessary to 
say a few words about ‘air masses’ Air which 
remains for any length of time m one locahty takes 
up the temperature and humidity characteristic 
of that locahty , thus the chief characteristic of 
the air in polar regions is low temperature, while 
that of air in tropical regions is high temperature 
When air from polar or tropical regions moves into 
mid-latitudes it does not immediately take up new 
characteristics , but it retains those of its place 
of ongin for a relatively long time, and it is 
possible, especially when upper air observations 
are available, to determine the origm of the air 
over very large areas 

The two mam typos of air masses are polar and 
tropical, but polar air may come from a sea area 
or from a contmental area, and although m both 
oases the air will be cold it will have different 
characteristics of humidity and lapse rate. In this 
way ‘maritime polar air’ and ‘continental polar 
air’ have come to be recognised ‘Mass analysis’ 
is now an important branch of ‘frontal analysis’, 
and many different types of air masses are specified 
by different names. Each of these air masses has 
its own physical properties which are important 
from a weather point of view. Polar aw is generally 
clear, with good visibihty; maritime polar air is 
very unstable owing to the warming of its lower 
layers when passing over the relatively warm sea, 
and in it showers and squalls easily develop, 
tropical air is generally very stable, and showers 
do not occur in it, but it is the tmdenoy of this 
air to override oold air which, aided by its high 
humidity, gives steady rain; the visibility is 
generally poor in tropical air. The forecaster has 
therefore come to examine mc*e closely the air 
masses, first beoause of their intrinsic character¬ 
istics, and secondly beoause it is at the junction 
betwemi air masse* of different origin that surfaces 
of discontinuity occur. 

It has already been mentioned that, at the 
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outbreak of War, upper air observations were not 
available, and if they had been forecasters would 
not have known what to do with them The con¬ 
ditions are very different now; for aeroplanes 
have made it possible to get the information 
quickly, and our new knowledge of the part played 
by air masses and surfaces of discontinuity makes 
all information from the upper air of great im¬ 
portance Practically all countries now use 


aeroplanes for upper air observations as part of 
their forecasting services. 

There can be no doubt that dunng the last 
twenty-five years the forecaster has made great 
steps forwa^ and forecastmg is slowly being 
changed from an art, in which experience and 
intuition played the predominating part, into a 
science in which cause and effect are recognised 
and taken into account 


Conceptions of Man’s Ancestry 

By Sib Arthur Keith, f e.s , lately Huntenan Professor of the Royal CJollege of Surgeons 


W HEN King George came to the throne, 
anthropologists had begun to reahse that 
man’s family tree was to prove a much more 
comphoated thmg than was anticipated The 
discoveries made in France between 1907 and 
1909 compelled them to abandon the idea that 
mankind had been evolved by a single pro¬ 
gressive series of stages which, beginning in 
an ape-hke stage, ended in the races of modem 
humanity They had to give up the single- 
stemmed family tree and substitute for it one 
with rather a shrub-likc outhne Most of them 
regarded Neanderthal man as a stage in the 
evolution of modern man, The discoveries made 
in France, at the date just mentioned, proved that 
this could not be so, and that Neanderthal roan, 
after occupying Europe for a large part of the 
pleistocene period, had been suddenly replaced by 
representatives of modern or neantbropio man 
Whether the neanthropic races, which replaced the 
Neanderthal inhabitants of Europe, came from 
Africa or from Asia still awaits determination 
Neanderthal man could not be fitted into any 
single-stemmed scheme , he represented the end 
twig of a dead branch. Since 1910, several more 
dead branches have been discovered and fitted into 
provisional reconstructions of man’s family tree 
At the begmning of this period another idea 
relating to the antiquity of modem man was being 
much discussed. Was it possible that human 
beings, exactly similar to modem Europeans m 
details of structure, could have been in existence 
in mid-pleistocene times, wh^n the 100 ft terrace 
of the Thames was being laid down and the large 
Chelles hand-axes were being fashioned ? There 
were many—mcluding the writer—who answered 
this question in the affirmative The case we relied 
on was that of Galley Hill, near Gravesend, but 
diaooveries of a similar kind had also been re¬ 
ported from Prance, from Italy and from North 
America. Galley Hill man lay under mid-pleisto- 
ome strata which were apparently unbrokmi. The 


discoveries which have been made durmg the past 
twenty-five years have not supported the Galley 
Hilhtes , the opposite has been the case Most 
anthropologists now hold that the human body 
IS so unstable in its constitution—and always has 
been so unstable—that it cannot continue tlie 
same over a long period of time, but must change 
Hence we are all inchned now, in the case of Galley 
Hill and all discovenes of a similar kmd, to reject 
the geological evidence rather than believe that 
the human body can exist for a long penod of 
time—say, 60,000 years—and remain unchanged 
Our knowledge of Neanderthal man has been 
greatly extended In 1911 Marcehn Boule piib- 
hshod his classical monograph on the anatomy of 
La Chapello man—^perhaps the best known of 
Neanderthal specimens The earhest or oldest 
trace of the Neanderthal phylum is represented 
by the Heidelberg mandible, which was discovered 
in 1907 In spite of a prolonged search, this is 
still the solo trace we have of the ancestry of 
Neanderthal man m the earlier part of the pleisto¬ 
cene period Two disoovenes, however, have 
revealed stages which fill up in some degree the 
interval between the early Heidelberg and late 
La Chapelle stages in the evolution of the Nean¬ 
derthal type One of these was made in the 
travertme quarry at Ehnngsdorf, near Weimar, 
in 1926 ; the other was made in a gravel pit, just 
outside Rome, in 1929 At Ehnngsdorf and at 
Rome, the Neanderthal skulls were embeddinl 
in deposits formed during the long temperate 
interval which preceded the last glacial period 
The Ehnngsdorf man was big-brained and had 
certain olumoters more reminiscent of modem 
(neanthropic) man than the later Neanderthal 
speoimeuB. There are reasons for linking the 
discovery at Ehnngsdorf with that made at 
Krapina, Croatia, in 1906 A discovery made ui 
1924 revealed the fossil remains of Neanderthal 
man in the Crimea, thus carrying the distribution 
of this extinct typo almost into Asia 
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One very strange fact is that not a fossil bone 
of Neanderthal man has been found in England 
Traces of his body were found in Jersey by Dr 
R R Marett in 1911, and they have been found 
abundantly in France and in Belgium Yet the 
work-doors of Neanderthal man abound in the 
south-eastern parts of England Fossil remains 
of neanthropic man (Homo mpiens) have never 
been found in or under an uitact stratum contain¬ 
ing the stone implements of Neanderthal man— 
implements of the Mousterian culture This culture 
has always been found in association with Nean¬ 
derthal man 

The most remarkable and the most unexpected 
discovery of ancient man recorded in the period 
imder review was made at Piltdown. Sussex, in 
the opening years of the King’s reign Eager 
search over a long period had brought to light 
human remains in many parts of England, but 
always they were of the present-day type English 
anthropologists had come to beheve that the first 
and only inhabitants of England were men of the 
modern type, when to the surprise of everyone 
the late Mr. Charles Dawson and Sir Arthur Snuth 
Woodward produced Piltdown man—the most 
remarkable form of extinct humanity which has 
been discovered in any part of the world The 
criticism which this discovery has met with, ever 
since its first announcement, has in no wise 
detracted from its authenticity or its importance 
Piltdown revealed the fact that, at the beginning 
of the pleistocene period, England was the home 
of men who had in their structure a mixture of 
parts—most of them modem yet some strange, 
such as those of the forehead, and some ape-like, 
such as those of the lower jaw Indeed, the Pilt- 
dowii lower jaw has been assigned by quite com¬ 
petent zoologists to an extinct kmd of chimpanzee 
Sir Arthur Smith Woodward found small frag¬ 
ments of other individuals at Piltdown, but so far 
no other traces of this early type of man has 
been discovered m England or elsewhere in 
Europe It is usually held that Piltdown man 
(EoarUhropus) represents a form of humamty 
which died out early in the pleistocene period 
This, however, is a view which is not held so 
firmly now as it was formerly. 

Another typo of humanity in early England, 
authentic in all details relating to its discovery, 
came to hght when foundations were dug for 
Lloyd’s Buildings in the city of London in 1926. 
The London skull, which was found then, occurred 
under a stratum laid down in mid-pleistocene 
times. This places the ancient Londoner well 
within the period when the inhabitants of Europe 
were Neanderthalians Although the London 
skull is incomplete, yet there is enough of it to 
justify the exclusion of its owner from the Nean¬ 


derthal category The London skull is essentially 
modem in character, but m the opmicm of the 
writer it does show features which suggest a 
relationship to the Piltdown type Only further 
discovery can determine the significance of the 
London skull and its place in the evolutionary 
family tree 

Although only a single specimen of the humanity 
which occupied England at the beginning of the 
pleistocene period has been diacovorod, yet there 
18 abundant evidence that England was a home 
for evolving mankind as early as the pliocene 
period Just before 1910, Mr Reid Moir announced 
the existence of humanly worked implements in 
the sub-crag bods of East Anglia He has 
added to his evidence in everyjone of the twenty- 
five years w'hich have elapsi-d since 1910, and now 
distmguishos at least three distinct atone cultures 
under the Red Crag of Suffolk 

In 1926, students of fossil man had their atten¬ 
tion directed to Palestine by a discovery made 
near Lake Galih'e by Mr Turville Petre Deep 
in the floor of a cave, nch with stone implements 
of the Moustenan culture, ho found part of a 
skull, which although Neanderthal in its main 
characters, yet had certain features which were 
of a different nature Between 1929 and 1933, 
Miss Dorothy Garrod, working for the British 
School of Archeeology in Jerusalem, explored the 
caves of Mount Carmel, and found them laden 
with human rebes of the pleistocene period In 
one cave Miss Garrod explored and examined a 
continuous senes of superimposed strata 52 ft 
m thickness—the most extensive and richest cave 
deposit known to us The strata oovereil the 
penod in which Europe was inhabited by Nean¬ 
derthal man Altogether, remains of about fifteen 
individuals were found in the Carmel oaves, six 
of which represent approximately complete skele¬ 
tons The fossil remains of ten individuals lay 
in the smallest of the Carmel caves which was 
excavated by Mr Theodore MoCown All the 
fossil remains from the Moustenan deposits of 
Mount Carmel are of the Neanderthal type, but like 
the Galilean specimen, show many strange features 
in some of which they approach the modern type 
of mankind. Thus we now know that for a very 
considerable part of the pleistocene penod— 
roughly its middle third—Palestine was inhabited 
by a strange breed of Neanderthal man, some of 
them very tall «id massively built As in Europe, 
the Neanderthal race was suddenly replaced by 
men of the modem type at the end of the Mous¬ 
terian phase of culture The present belief is that 
these ancient Palestmians represent an extinct 
people. 

Almost at the same time as Palestme, China 
claimed, the attention of students of prehistorio 
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man. By a senes of isolated disoovenes, it beoame 
known that the hmestone hills at Ghou-Kou>Tien, 
37 miles from Peping, oontained a vast cave 
packed with remains of the pleistocene period 
Most of the contents of the cave had been brought 
withm the cave very early in the pleistocene 
penod The oldest cave strata were found to 
con tarn crude stone implements, fossil remains of 
human beings and of hearths The fossil remains 
were found to represent a pnmitive form of 
humanity which ^of Davidson Black named 
Sinanthropus. Sinanthropus is certainly one of the 
oldest and lowest forma of humanity known to us 
His exact position in the family tree which repre¬ 
sents the evolution of humamty is still uncertain 
Prof Davidson Black, who was cut off by death 
at forty-nine years of age in March 1934, was the 
man, above all others, who was best qualified to 
solve the enigmatic position of Peking man He 
died at Peping m the midst of his labours It may 
be that this ancient fossil type, so unhke any of 
the modem Mongohan peoples, may nevertheless 
prove to be on the Ime of Mongolian descent, for 
there are now grounds for behoving that the chief 
races of mankind have been evolved in the con¬ 
tinents they now inhabit 
When the British Association met in Australia 
in the autumn of 1914, there was submitted to it 
a fossil human skull, known as the Talgai skull 
It had been derived from a pleistocene deposit in 
Queensland, and was marked by the cranial 
characters of the Australian aborigine, save that 
the jaws were more robust than is usual in the 
modem native and the brain was rather larger. 
The Talgai skull, which was described by Dr S A 
Smith in 191S, is the earliest representation of the 
Austrahan abongme known to us 
The pubhoation of Dr S A South’s monograph 
led Prof Eughne Dubois of Leyden to divulge a 
secret he had kept ever since 1891-92, when ho 
was m Java and discovered the fossil remains of 
Pithecanthropus erectus He revealed the fact that 
he not only found these famous fossils, which came 
from very early pleistocene deposits—if not late 
pliocene—but also in deposits of late pleistocene 
date, two other fossil skulls These two specimens, 
known as the Wadjak skulls, Uke that of Talgai, 
had lai^ jaws and also a great brain space Prof 
Dubois recogdised that the Wadjak skulls had 
Austrahan affinities At first tjihre was no suspicion 
of a direct relationship between the small-brained 
and lowly-placed PtUiecanthropm and the large- 
brained Wadjak man, A discovery made by <^oerS 
of the Geological Survey of Java makes it possible 
to believe that Pithecanthropus may be the ancestor 
of the Wadjak man, for the Solo skull, discovered 
in 1932, is intermediate to the other two skulls in 
many respects. It is intermediate in time and it 


IS also intermediate in brain development We 
cannot assort as yet that the Austrahan aborigines 
have been evolved from a pithecanthropoid 
ancestor, but with the Solo, Wadjak and Talgai 
discoveries providing a seru's of rismg evolutionary 
steps, wo have now to consider seriously the 
pOHSibilitv of such an origin for the Australian 
aborigine We have also to face the possibility of 
a separate or parallel evolution of various races of 
modern humanity Modern races may have come 
by their noanthropic characters ludejwndently of 
one another 

In recent years, Africa has been providing 
evidence which raisi«s a similar suspicion regarduig 
the evolution of African races In 1913 there were 
discovered at Boskop, in the Transvaal, fossil 
remains of a big-brained specimen of humanity 
At first there was no (evidence of its exact date, 
but now there are grounds lor attributing it to a 
late phase of the pleistocene period The Boskop 
type, with a strikingly large brain and relatively 
small jaws, proved to be the forerunner of the 
Strandloopers of South Africa The Bukhman typo 
was also an inhabitant of South Africa in the later 
part of the pleistocene penod as was proved in 
1927 by the discovery of an ancestral form made 
by the Messrs Peers in the i'lsh Hoek Cave, in 
the (’ape Peninsula The modern Bushman has 
not the size of brain or strength of jaw of his 
fossil ancestor The Boskop and Bushman are 
cousin t 3 q)e 8 , and we may hope to find their 
common ancestor 

Thus m later pleistocene times, Africa south of 
the Zambezi was the home of nearly related races, 
big in brain but short m stature At a much earlier 
period—perhaps as far back as the pliocene penod, 
this part of Africa was the home of a remarkable 
anthropoid ape—one which made a nearer ap¬ 
proach to man than either the chimpanzee or 
gonlla The existence of this remarkable ape— 
Australopiihecua it was named by Prof Raymond 
Dart—was made known by the discovery in 1924 
of a fossilised skull of a young individual in a 
limestone quarry at Taiings in the Harts Kivor 
Valley some eighty miles from Kimberley The 
varying opinions formed by experts as to the 
significance of the Taungs discovery will be found 
in the columns of Natiibb from 1926 onwards 
Indeed every discovery of ancient man made m 
recent years has found a full record in these pages 

When we move to Africa north of the Zambezi, 
we enter another temtory of human evolution 
Deep in the mine at Broken Hill, Northern 
Rhodesia, a remarkable fossil type of man came 
to light m 1921 The fossil type thus discovered is 
one of the most primitive forms of humanity 
known to us In his structural composition, 
Rhodesian man displays everything that we expect 
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in an early stage ot the evolution of modem man 
(Homo aapitna). Unfortunately, there wae nothing 
found with the bones of Rhodesian man which 
tells us at what point in the pleistooene period he 
lived ; we infer from the ciroumstanoes in which 
he was found that he is at least mid-pleistooene in 
date Some light has been thrown on this and 
other problems relating to the history of early 
man in Africa by Dr Louis Leakey’s researches 
Dr. Leakey led three expeditions to East Africa 
between 1926 and 1932, in the course of which he 
demonstrated the existence of implement-con¬ 
taining deposits covering the greater part of the 
pleistooene period Near the base of these deposits 
was discovered a fragment of a human lower jaw 
—which has characters not unlike those we expect 
to find m Rhodesian man In strata of later but 
of uncertain date at Kanjera, Dr. Leakey found 
cranial fragments of the most primitive type of 
Negro known to us At first sight, the difference 


betiax-en the Rhodesian and Kanjera types of 
humanity seems very great, and yet in the opinion 
of the writer it is possible to conceive the evolution 
of the Kanjera Negro firom Rhodesian man 
Whether this evolution has taken place or 
not is one of the many problems which students 
of fossil man may hope to solve in the near 
future. 

When King George came to the throne our 
knowledge of ancient man was almost entirely 
confined to Europe. Java was the only exception 
Discoveries of fossil man of extinct typos have now 
been made in every continent of the world. Every 
laige land area—Europe, Asia, Afnca and Aus¬ 
tralasia—has yielded fossil remains of human 
types totally different from any now living—all 
save America No evidence has been found of the 
existence in the New World of a type of humanity 
that differs materially from types which still exist 
in Amenca 


Discovery and Significance of Vitamins 

By •SiH Fkkdkhick Gowland Hopkins, p » s , Sn Wilham Dunn Professor of Biochemistry, 
University of Cambridge 


U NTIL the end of the first decade of the 
present century, official teaching concem- 
mg the nutritional needs of the human body was 
still based on the results of classical studies by 
Carl Voit and Max Rubner and on the views of 
the Munich School thence derived The adequacy 
of a dietary was measured in terms of calones and 
protein alone It was generally bebeved, alike by 
the academic physiologist and by those concerned 
with practical dietaries, that, questions of palata- 
bility and digestibility apart, so long as the food 
of an mdividual provided sufficient potential 
energy for the activities of his internal organs and 
for the external mechamcal work he might be 
called upon to do, the only demand of a more 
specific kind made by his body was for a certain, 
rather ill-defined, minimum of protein, to sub¬ 
serve the growth and maintenance of its tissues. 
Beside the carbohydrates,' fats and proteins which 
provide these essentials, natural foods were known, 
of course, to contain a variety of other substances. 
These, however, are present mdividually in very 
small amount, and except for certain minends 
among them, necessary for the formation of bone 
and for the meuntenance of particular physical 
conditions in the body, they assumed to be with¬ 
out nutritional importance. 

Eaqts, nevertheless, were already known which 
mi|^t well have suggested that the body makes 
oa& upcHi its food to supply needs more subtle 


and more specific than those thus recognised The 
history of scurvy, for example, and the clear 
demonstration, made already m the eighteenth 
century, of the dramatic cure of that fell disease 
which follows upon suitable, though restively 
very small, additions to an errant dietary, should, 
it would seem, have provided a strong suggestion 
for the existence in certain foods of a substance 
small in amount but with highly specific properties 
essential for the support of normal nutrition , that 
is, for the existence of what we now define as a 
vitamm. But unfortunately, the views of the 
majority concerning the influence of anti-scorbutic 
foods remained for many years vague and obscure 
It was attnbuted to such qualities as ‘freshness’ 
without further analysis of these qualities, or to 
known constituents without proof of their efficacy 
True, so far back as 1841, an American physician, 
G. Budd, had ascribed the action of such foods 
“to an essential element which it is hardly too 
sanguine to state will be discovered by organic 
chemistry or the experiments of physiologists in a 
not far distant future”. Had organic chemists 
or physiologuts been then stimulated by this 
objective view to seek for a defimte substance in 
such well-known anti-soorbutio materials as, say, 
lemon or orange juice—a substance whidi when 
isolaied could display by itself the anti-soorbutic 
powers of these frffits—it is likdy that a realis^on 
of the significance of vitamins might have come 
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long ago , but ourrent thought oonoenung nutrition 
was not yet prepared to profit from suoh sug¬ 
gestions. 

Scurvy, of course, is now recognised os one of a 
group of so-called deficiency diseases—pathological 
conditions m each of which a group of symptoms 
18 displayed, directly due to the lack of some 
necessary nutniional factor It was m 1897 that 
evidence for the existence of another such disease 
was clearly revealed. Eijkman, a Dutch hygienist, 
had been led by extensive observations to the 
belief that the disease benberi was associated with 
the consumption by human oommumties of polished 
rice as a basal food He then found that it^ 
possible to produce an illness m fowls similar to 
beriben by feeding the birds on polished nee, and 
be was further able to prevent or cure it by ad- 
ministenng an extract of rice polishings. The 
discovery that the disease could be thus produced 
and cured expenmentally greatly assisted its 
study , just as the later observation of Hoist and 
Frohlioh that the guinea pig rapidly displays the 
symptoms of scurvy when placed upon scorbutic 
ihets, while promptly cured by anti-scorbutics, 
made easy the experimental study of the latter 
disease and provided a ready biological test for 
the presence and relative amounts of the curative 
agent m various foods. 

The explanation first ofiered by Eijkman for the 
production of benberi during the consumption of 
polished nee was to the efieot»that the condition 
is a state of intoxication brought about by the 
consumption of excessive quantities of starch, and 
that in the so-called ‘silver skm’ which is removed 
by polishing, though not in the bulk of the gram, 
there is a substance which counteracts the toxic 
products of the disturbed metabolism. This hypo- 
thesu was far-fetched and inhibitory, but the 
conception of disease as the direct result of a 
spe^o deficiency in food was foreign to the 
thought of the tune. Later, however, partly owing 
to the work of others and partly to extended 
experiments of his own, Eijkman came to the 
definite oondusion that there is present in rice 
polishings an individual substance differing from 
the then known food constituents, but essential 
to normal nutrition, though requited in very small 
amount. Even before Bijkman^himself had come 
to this final eondiulon, the work of others had 
made it fuebable, and by 1910 the significant facts 
hod become fuOy established. ^Among those whose 
work oontaributed to their establishment must be 
mentkmed: Qrijns, a countryman of Eijkinan ; 
Vedder and ChambeHun, of the American Medical 
Service ; and the British invwtigators Fraser and 
Stanton, whose investigations were carried out in 
the Malay States. All of these helped to {Hove that 
the preyeatitj.ve of b^heti is a definite chemical 


substance, and the last-mentioned m particular 
took pioneer steps which were ultimately to lead 
later workers to a successful isolation of that 
substance 

Those who worked on benberi during these 
years thought and wrote as pathologists, with their 
attention pnmarily directed to the causation and 
cure of a particular disease Though doubtless 
the suggestion for an extension of the kmd of 
knowledge gamed was ready to hand, as a matter 
of fact their wntings at first contained no reference 
to the possibility that substances with the 
properties we now attnbute to vitamins might 
function widely and prove to be necessary for the 
support of such fundamental physiological pro¬ 
cesses as growth itself 

This more general and more physiological con¬ 
ception of the functions of vitamins arose directly 
from the results of feeding ammals on experi¬ 
mental diets If the assumption were right that 
proteins, fats and carbohydrates, together with 
essential mmerals, are the sole nutritional neoe-s- 
sities, then these matenals should support all the 
functions of the body when each of them is supplied 
m a pure form, no leas adequately than when, m 
natural foods, they are consumed ih association 
with small amounts of many other substances 
The nutritional value of such purified materials 
supplied in artificial dietaries was at one tune the 
subject of many experiments The results of these 
were uncertain and contradictory, owing to the 
fact that purification was often not complete It 
was not then realised that substances present m 
extremely small amount may profoundly affect 
the value of a diet It is this circumstance that 
our present knowledge of vitamins hew made so 
clear. 

In 1906-7 the wnter engaged m feeding rats 
upon highly purified matenals of the above kind, 
and found them wholly unable to support health 
or normeJ growth, though oertam additions, very 
imnute m amount, greatly moreased their nutn- 
tional adequacy. It happened that yeast extracts 
were among the addenda which were successful 
in this respect, but only, as is clew to-day, 
because the &t employed m these experiments 
was filtered butter fat We know now that butter 
iteelf contains certain of the essential vitamins, 
while yeast supphed the others. These experi- 
niMits confirmed a personal belief m the importance 
for nutntion of minor constituents m natural foods, 
and public expression was given to this belief, 
but the expenmental results were not then pub¬ 
lished. 

In the autumn ofT911 the results of later experi¬ 
ments were oommumoated to the Biochemical 
Society, and these were published in the following 
year in a paper which made a general claim for 
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the “importance of aoceseory factors in normal 
dietanes” Funk at about the same time im¬ 
pressively summarised the then available know¬ 
ledge concerning deficiency diseases, and proposed 
the name ‘vitamine’ for the substance of which 
a lack might in each case lie presumed to pro¬ 
duce the pathological condition On chemical 
grounds .1 C Drummond suggested that the 
final ‘e’ m Funk’s proposed name should be 
omitted, and this has become customary By 
1912, then, there was fully adequate evidence 
for the wide importance of vitamins, and from 
that time progress in their study has been 
continuous 

Immediately liefore the War and until near its 
end, American investigators were the chief oon- 
tnhiitors to this progress T B Oshome and L B 
Mendel at Yale and E V McCollum at Wisconsin 
(afterwards at Johns Hopkins University) were 
separately engaged upon nutntional expenments 
with artificial dietaries For a little while after the 
present writer’s publication m 1912, these workers 
were not fully convinced of the necessity for a 
vitamin supply Osborne and Mendel believed for 
some time that they had succeeded in maintaining 
rats upon purified diets Soon afterwards con¬ 
viction came, and important contributions to the 
subject were made at both centres In particular, 
American studies produced at this time proof that 
vitanuns existed m natural foods m different 
associations, and led to a distinction between ‘fat 
soluble’ and water soluble’ individuals, a dis¬ 
tinction which, though in itself not of fundamental 
importance, greatly helped later developments m 
the subject, many of which have been due to 
workers in America 

During the later stages of the War, when many 
nutritional problems had to be faced, mtensive 
studies began at the Lister Institute m London 
These compnsed pioneer work by A Harden and 
S. S Zilva, and the important experiments of 
Hamette Chick and her colleagues, which have 
continued to the present day At this time. 
University College, London, became also a centre 
of activity owing to the work and influence of 
J. C Drummond, while the oiassioal experiments 
of E. Mellanby on the production of nokets were 
already in progress A few years latw, interest 
in the subject penetrated mto every European 
country, and research became everyijrhere very 
active Recently, pubbeations dealing with vita¬ 
mins have reached a total of a thousand in a 
single year 

To-day we have knowledge of some eight or 
nine vitamins, eadi proved to have its own speoifio 
inflUMioe in maintaining the normal course of 
events in the living body, and each ex«roising its 
frmotions when in exceedingly small conoentra-’ 


tions Happily the actual chemical constitution 
of some of them is now known 

It IS, of course, impossible in a brief review to 
recount all the stages of discovery in the case of 
each of these substances The existence of in¬ 
dividual vitamins, each with its special mfluenoe 
in the body, has in the majority of cases been 
revealed by the expenmental feeing of animals 
on the following general hnes Natural products 
or preparations—crude when expenments began— 
from natural sources, animal or vegetable, when 
simultaneously added in charactenstically small 
amounts to a vitamin-free dietary, were found to 
render it capable of supportmg normal nutntion 
The tendency at first was to assume that each 
effective addendum contained one active in¬ 
gredient The next step in progress, however, 
involved the fractionation of each crude prepara¬ 
tion, and this m many oases revealed the presence 
of more than one vitamin, with obviously ihstinct 
functions, each calling therefore for separate 
endeavours towards its isolation and purification 
It may be mentioned in illustration that yeast, 
which becAuse it represents a concentrated mass 
of living cells capable of active growth, and at 
the same time is available in large amounts, was 
early and justifiably looked to as a probable source 
of vitamins, has yielded some of them in a com¬ 
plex which even to-day has perhaps not been 
fully analysed 

The position of knowledge at the present moment 
will be made sufficiently clear if the most sahent 
characteristics of each recognised vitamin are 
very briefly reviewed Unfortunately, it is 
impossible at the same time to give credit to 
the many who have shared in the heavy labours 
involved in the remarkable recent advances m the 
subject 

VUam\n A This vitamin is found m association 
with animal fats and exists in specially high con¬ 
centration in the livers of fishes It was dis¬ 
covered and studied m cod liver oil, and at first 
was not distinguished from vitamin D, but by 
1922 it had become clear that there were two 
‘fat soluble’ vitamms with functions entirely 
distmct. 

Vitamin A exerts an important influence m the 
body. In its absence young animals fail to grow 
Lack of a proper supply leads to degenerative 
ohuages in the epitheUal cells which line the outer 
surfaces of the body, and among the charaoteristic 
symptoms which follow upon such a lack is a 
pathological condition of the eyes known as 
xerophthalmia. As an indepoidmit phenomenmi 
night Uindness may occur. Very noteworthy is 
the evidence which shows that an adequate supply 
of this vitamin protects against certain types of 
infection. One eff the most interestii:^ advances 
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in our knowledge of vitamins is the recent proof 
Uiat vitamin A is closely related chemically to 
the carotenes, a group of yellow pigments widely 
distnbuted m plant tissues, and the further proof 
that carotenes, when they are consumed m 
green vegetables, are converted in the liver 
into the vitamin itself. These discoveries have 
thus shown that vegetable foods are an effective 
source of the vitamin, and they have also 
greatly helped in leading to our present know¬ 
ledge of its actual chemical nature It has been 
obtaineil pure m the form of an oil, and chemical 
studies have revealed its essential molecular 
stjucture 

VyXamin By This is the vitamin of which a 
deficiency in the food supply loads as a final 
issue to the disease benberi It exerts a general 
influence in the body, and would seem to bo 
essential to the normal progress of carbohydrate 
metabolism, but a speciahsed aspect of its functions 
18 the mamtenance of a normal equilibrium m 
the nervous tissues It is widely distributed in 
natural foods, but in concentrations which vary 
greatly We have seen that the circumstance of 
Its presence in the cortical parts of grams and 
absence from the endosperm I^, through the work 
of Eijkman and hia followers, to one of the earliest 
suggestions for the existence of vitamins It is 
relatively abundant m yeast, and this has been the 
matenal chiefly used as a source of it for expen- 
mental work. Much effort in Great Bntam, in 
particular by R Peters, has been spent m the 
effort to obtam it in a pure state, an end which 
seems now to have been reached Its actual mole¬ 
cular structure is not yet known, but its empincal 
formula is probably C„Hi,N,OS Alone among the 
known vitamins it contains sulphur m its molecule 

Fttomtn iB, When yeast extracts were first 
employed as addenda to deficient diets, their most 
notable eflfeot, apart from the promotion of 
growth, seemed to be the prevention of nervous 
lesions. They were supposed to supply an ‘anti- 
neuritie’ vitamin alone This is now Bj Further 
studies of such extracts showed, however, that 
they certainly contam at lewt one other vitamin 
more stable towards heat than Bi, and clearly 
showing quite difierent properties. In its absence 
sMnous skin lenons develop resembling m animals 
those seen iir the human disease pellagra. There 
is now indeed little doubt thak a prominent factor 
in the causation of this disease is a lack of this 
vitamin in tiie food. It has been labelled Bf 
Quite recently, houjever, a farther oomplioation 
has come to %ht'in this connexion. Preparations 
of 'B,* as hitherto employed would seem to contam 
two active factors^ oae> promoting growth without 
being concerned yrith skin conditions, and a 
teoond to which the ‘finti-pdlagra’ influence is 


due The latter is now under mtensive study, but 
its chemical nature is yet unknown The former, 
like vitamin A, is related, as shown by the re¬ 
searches of R Kuhn and P Karrer, to a group of 
naturally occurring pigments, but m this case to 
the flavines The vitamin is in fact identical with 
a flavine which is present m milk 

Vttamtn C While the prevention and curative 
influence of foods eontainmg this, the anti¬ 
scorbutic vitamm, has been so long known, it 
reraamed for quite recent research to establish its 
existence as a definite chemical substance, tc) 
produce it pure and to determine its exact chemical 
nature It is present in most fresh foods but often 
only in very small amounts It is present in 
greatest conoentration m fruits and green vege¬ 
tables, but m amounts varying greatly from 
species to species Cereal foods contain none It is 
characteristically less stable than the other known 
vitamins, being destroyed when foods are long 
kept, dried or heated , the influence of oxygen 
being a potent factor in its destruction This 
instability accounts for many chapters in the long 
history of scurvy and its mcidenoo Much labour 
has been spent during recent years m determining 
quantitatively its distribution m foods and in 
endeavour to isolate it Success in the latter 
aim was reached by A Sxept-Gyorgyi three years 
ago Its constitution has been fully worked out 
by W N Haworth and his colleagues, reveahng 
the interesting fact that the physiologically potent 
substance is related to the simple carbohydrates, 
being a derivative of the hexose sugar gulose The 
vitamm is now to be known as asoorbio acid. 

Vttarmn D This, the anti rachitic vitamin, is 
generally associated with vitamin A m ammal fats, 
and with the latter, is present in exceptionally 
large amount in fish liver oils Studies m the 
etiology of rickets have proved that this disease 
can be prevented or cured, on one hand by an 
adequate supply of this vitamin m the food, and, 
on the other, by adequate exposure of the body 
to sunlight A satisfactory explanation of this 
remarkable relation arrived with the proof that 
ultra-violet irradiation converts an inactive pre¬ 
cursor into the vitamm itself, and that the former 
is present in the tissues. During the year 1929, 
owing in particular to the work of Rosenheim and 
Webster, and that of Hess and Windaus, it wa-s 
made clear that the substance which on irradiation 
is activated u ergosterot, which in small amounts 
IS present in most living tissues. As it is therefore 
present in many natural foods, the anti-racbitic 
value of these is moreased by exposure to rays of 
suitable wave-length A preparation of the vitamin 
made by the irradiation of ergosterol in vitro is 
known t* ‘calcdferol’. Its potency is remarkable ; 
one ten thousandth of a milligram a day added to 
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a ncketg'producung diet will m a rat entirely 
prevent the appearance of the discNrder. In the 
ca«e of a child the effective daily dose is a very 
small fraction of a gram. The rigorous proof that 
lack of a fat-soluble vitamin is responsible for the 
induction of rickets was furnished by the classical 
experiments of E. Mellanby begun twenty years 
ago More recently, the importance of vitamm 
D m the processes of normal dentition has been 
shown by May Mellanby. 

V%iam\n E In 1922 it was first shown by H M 
Evans and K 8 Bishop that a vitamm, distinct 
from others then known, is essential for successful 
reproduction. It has been termed the anti- 
stenlity vitamm, but this term imphes functions 
more specific than those which are actual De- 
pnvation of vitamm A, for example, will ulti¬ 
mately lead to failure m reproduction. Neverthe¬ 
less, the mfiuence of vitamin E (now so-called) 
IS exerted on specific lines In its absence, 
there is degeneration of the testes in the male 
and a failure of the placental functions m 
the female The richest sources of this vitamin 
so far discovered are certain green vegetables 
and wheat embryos It is, however, widely 
distributed m food-stuffs, and as it is active 
m very small amounts, the possibility of any 
lack of it can seldom anse Its constitution is 
unknown 

These very bnef descriptions of the known 
vitamins leave out, of course, a multiphcity of 
facts which have been discovered conoenimg 
each of them, and omit reference to the work of 
very many mvestigators They may serve, how¬ 
ever, to mdicate the lines on which vitamin 
research has hitherto progressed. 

Charactenstic of each vitamin is the very small 
amount in which it exercises its physiological 
functions, and the circumstance that all are 
present in very low concentrations in the materials 
from which they have to be separated has greatly 
added to the difficulties of their study. It will be 
admitted, however, that we have now a sound 
body of knowledge conoemmg them, establishing 
their nutritional importanoe and throwing no 
little light on their nature. BeAearoh m the field 
is now receiving much help on its constitutional 
side finm modem physical methods, and on its 
bkfiogical side from increasing interest on the part 
of a large number of clinioisns. Vitamm therapy 
is now joining hands with endocrine therapy, and 
the Leaipie of Nations Permanent Commission on 
Biolofgioal Standards has recognised its growing 
importance by accepting standards for measures 
of vitamin activity and defining units in torms of 
sudh standards. 

Some at least of the conditiiHis whioh are now 
grouped as defi^enoy diseases are of nrcMld-wide 


importance, and though the clear-out symptoms 
which the experimentalist can observe in animals 
under strictly controlled conditions are often 
obscured by interourrent infections or other com¬ 
plications in clinical oases, yet, once a food defici¬ 
ency has been recognised as an essential link in 
the chain of causation, the method of cure becomes 
in every case as oertam as it is logical. On the 
other hand, once the hygienist has become oon- 
vmoed that this or that disease is really due to 
faults m the diet of oommunitieB, its prevention, 
with or without administrative action, should be 
easy to secure. Although a defect in the supply of 
a vitamm, if serious and continued, may resultim 
actual disease, it is, in Great Britain, more im¬ 
portant to realise that a sub-optional supply of 
any essential food constituent cannot fail to 
mduce sub-normal health which, especially when 
mduoed m childhood, may leave permanent 
disabihty 

Apart' from its own inherent importance, the 
revelation of the significance of vitamins can fairly 
be said to have directed closer attention to the 
nutritional importance of other minor constituents 
of natural foods. The specific needs of the body 
are proving to be numerous, and lack of materials 
oall^ for m very small amounts are proving to 
be just as important to final issues m nutrition as 
are those required in much larger amounts This 
applies to the mineral as well as to the organic 
constituents of food, and lU-assorted diets may 
be deficient in the former no less than m the 
latter. 

For the progress of scientific knowledge con- 
oeming these needs, each separate factor has 
called, and continues to call, for separate and 
mtensive study ; but the demands of right nutn- 
tion need to viewed as a whole We need to 
know what should be the ideal balance among the 
many essentials, and how best to secure that it 
shall be approached in the food supply of all 
classes of the community Short of this, we have 
to-day sufficient knowledge to be sure that mal¬ 
nutrition m its subtler aspects often aooounta for 
disabilities which have hitherto been ascribed to 
constitutional defects or to other circumstances. 
With present knowledge, moreover, it should be 
easy, economic questions apart, to i«event such 
malnutrition everywhere. There is almost sufflcieecy 
in the statement that certain foods often held to 
be luxuries have to be recognised as necessities for 
all. Recognition of this bears upon all the problraas 
of a national food supply, upon production, pre¬ 
servation, tran^rt and distribution. 

It is interesting to remember that the efifeotive 
development of the recent knowledge oonoeming 
the mwe subtle aqpeote of nutrition has been 
almost oo-terininons with tiae reign of King Oeiwge. 
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Structure and Physiological Activity 

By John Phydk, Lecturer in Physiological Chemistry, University College, Cardiff 


A SURVEY of the road which the biochemist 
has trodden dunng the past twenty-five 
years reveals a plenitude of milestones whereby 
the rate and extent of his forward march may be 
judged The year 1910 was withm a short span 
of the birth of his science , only four years earlier, 
the Biochemical Journal had first seen the light 
of day The records of this now twenty-nine-year- 
old journal bear witness to the immense expansion 
and deepening, dunng the past quarter of a 
century, of our knowledge of the laboratones of 
the hving oell, and there are many similar records 
to be found in other oountnes New light has 
come from all sides on the chemical processes of 
the organism in health and disease, m life and 
in death Innumerable new substances and 
previously unknown phenomena have been dis¬ 
covered and added to the ever-increasing physieo- 
chemioal complexities of living cells and tissues 
Yet despite this immense accumulation of 
detail, the answers to these persistent questions— 
“Just what happens m this particular hving ceil, 
and how does it happen V —seem to elude us 
Consider for a moment the contraction of a group 
of muscle cells, surely one of the most universal 
processes of animal activity In 1907 appeared 
Fletcher and Hopkins’s 62-page paper on “Lactic 
Add m Amphibian Muscle’’, the first really effective 
attack on the problem of the possible r61e of this 
add in the contractile process At that time, lactic 
acid was the only known ‘mtermediate’ substance 
supposed to play a part in the phenomenon Now 
turn to the list of substances, many then unknovm, 
revealed to-day as participating in this apparently 
simple 'prooesa—hexose diphosphorio and mono- 
phosphoric acids, a-glyoerophosphoric acid, phos- 
phoglyoerio add, adenylic acid, phosphoric and 
pyrophosphorio adds, phosphagen or creatine 
phosphoric add, pyruvic acid, methyl glyoxal, 
glyoeraldeh}^e, dihydroxyacetone, and . . . but 
who of us IS bold enou^ to write finu to this 
oaUdogue 1 Iji the numerous attempts to build 
hp tilie diexnioal jig-saw here provided, many new 
and interesting and doubtless important facts have 
obviously been revealed, but we still seem to be 
almost as fiir as we were in 1907 from forming a 
really comfoehensive pioture of the sequence of 
events in a oontraoting muscle. Indeed one 
investigator has su^fested that all the chemical 
transfrmnations so fiir studied are really recovery 
prooeSMS, and do not directly participate in the 
phase. 


The present position of muscle chemistry will 
serve to illustrate one type of problem which the 
biochemist is studying m his attempt to provide 
an answer to the questions already mentioned 
There are many similar problems Most of them 
afford as much encouragement as the muscle 
problem to those who aspire to conquer fresh 
fields I There are also, however, problems of a 
rather different type which likewise concern the 
biochemist A scrutiny of the records of the 
investigations here referred to conveys a greater 
sense of immediate achievement than that which 
18 derived from a consideration of the muscle and 
similar problems Here we have revealed to ua the 
nature, and in many cases the detailed structure, 
of compounds of immense physiological potency, 
compounds some of which determme the issue 
between life and death, whilst others possess 
well-mgh incredible potentiahties for the well- 
bomg, in some cases the ill-bemg, of living 
organisms All seem to exercise their functions 
m the minutest traces, a fact which has added 
greatly to the difificulties of their isolation 
and identification, but dunng the last decade 
the progress achieved in this direction is highly 
impressive 

Most of the compounds now to be discussed may 
be assigned to one of two classes, hormones or 
vitamins—hormones if they are elaborated within 
the animal by specific tissues which denvo their 
‘raw material’ from the food supply, vitamins if 
they must be supplied pre-formwl m the food¬ 
stuffs This clEissifioation cannot be applied too 
ngidly, but it will serve. As we shall see, certain 
vitamins can be formed by the animal body, from 
precursors of very closely related chemical structure 
but devoid of the oharaotenstic physiological 
properties of the vitamm. In the absence of the 
vitamm, such precursors assume the r6le of m- 
dispensable food constituents To the chemist and 
the biochemist, the smallness of the amount of 
these substances which the animal requires is a 
matter of the greatest mterest, but these inveati- 
gatore derive their mam sense of achievement m 
this field firom the abihty to put down on paper 
the constitution or structure of the substances 
concerned. How the substances produce their 
specific effects is a secret so far guarded by Nature 
even more efficiently than that of the muscle 
Nonethelees, scienoe is for the present well content 
with having established the existence and structure 
of at least some of these enormously potent 
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substances upon which animal Ufe depends for its 
very existence 

The constitutions of the known hormones or 
vitamins do not afford, m the absence of empirical 
information from other sources, a pnori grounds 
for deducmg their physiological activities, or for 
liifferentiatmg between an active compound and 
some closely related inactive compound with a 
structure but slightly different from that of the 
active one Such a priori deductions would 
necessitate much more fundamental correlations 
between structure and physiological activity than 
are yet available But, in actual fact, empirical 
information is rapidly accumulating, and as it 
becomes co-ordinated it is found possible to make 
certain prognostications regarding structure and 
physiological activity, to suggest, for example, 
what type of structure is likely to possess a 
particular activity, ami possibly how such activity 
may be modified when certain substituent groups 
are added to or taken awav from the basic 
structure 

These general considerations are well illustrated 
hy a senes of compounds, mclutling both hormones 
and vitamins, which have in common as a struc¬ 
tural basis the condensed benzene ring system 
which the organic chemist calls phenanthrene 
The reduced phenanthrene system plus a fourth 
five-membered carbon ring forms the oholane 
nucleus , this nucleus is found in the bile acids 
and in cholesterol and the other sterols One of 
these sterols, ergosterol, CmH^O, when subjected 
to the action of ultra-violet radiation, undergoes a 
sequence of transformations, and amongst the 
pr^ucte formed under suitable conditions is 
calciferol, which is isomeric with the original 
ergosterol Calciferol, which has been isolated in 
a pure crystallme condition, is vitamin D, the 
anti-rachitio vitamin essential for adequate ossifica¬ 
tion and for the control of calcium metabolism in 
the animal organism The structure of ergosterol 
IS not yet ascertained in all its details, but existing 
evidence is in accord with the formula shown in 
skeleton below 



PilctiuitbmM Cbotane nuoleui SuKgMtvd Riraiiila of 

ugoaterol 


It would appear that the transformation of 
ergosterol into ealoiferol involves the shift of the 
double bonds in ring II in tbe direction of the 
double bond in the side-ohain of ring IV. But a 
final decision cannot yet be reached. The 


vitamin calciferol may be ingested as such by 
the ammal On the other hand, it may be formed 
withm the animal from previously ingested eigo- 
sterol This synthesis in mvo of the vitamm from 
its nearly related precursor has been proved 
experimentally to occur when ultra-violet radia¬ 
tion impinges on the skin The active rays have 
sufficient penetrative power to effect the trans¬ 
formation We have here the basis of the curative 
action in rickets of ultra-violet rays of solar or 
other origin 

A structure of the eholane type is found in a 
series of recently discovered hormones possessing 
remarkably interesting properties. These are the 
sex hormones which determme the secondary sex 
characters of animals Three have been defimtoly 
charaoterised, the female folhoular hormone or 
cestrone, the female corpus luteum hormone or 
luteosterone, and the male testicular hormone or 
androsterone All three show close structural 
relationships with each other and with the bile 
acids and cholesterol, amongst which their bio¬ 
logical precursors are likely to be found The 
accepted structures of the three hormones are given 
below 



Untronc Lutcmti'roni Androateronc 


A development of exceptional interest m relation 
to struoture and physiological activity is the 
preparation by synthetic means of artificial 
oestrogenic substances, that is, of substances not 
found naturally, but which possess an activity 
similar to that of cestrone One of these is 
1-keto-l. 2 ■ 3 4-tetrahydrophenanthrene, another 
is a derivative of the hydrocarbon 1 2.5.6- 
dibenzanthracene of which further mention will be 
made. 



The phenanthrene struoture, common to all 
the Bubstanoes so far oonsidwed, iriU be seen in 
tile formulae shown above. These two synthetic 
OBStrogenio substances, it is of interest to note, do 
not show any androstwooe activity. 

1q the hydrocarbon' 1:2:5: fi-dibautanthra- 
oene, we etioounter one of the very intenating and, 
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from human standards, very smister synthetic 
oarcinogenio hydrocarbons. This hydrocarbon 
produces, when applied to the skin of mice and 
rats, tumours which can be transplanted and are 
m all respects similar to malignant cancerous 
growths Yet the addition of two n-propyl and 
two hydroxyl groups converts it to an oestrogenic 
substance ' Dibenzanthraoene is but one of a 
number of synthetic caromogemc hydrocarbons 
All of these oontam the phenanthreno nucleus 
Moreover, the long-reoogmaed cancer-producing 
action of certain tars has now been traced to the 
presence of a hydrocarbon allied to dibenz- 
anthracene and known as 1 2-benzpyreno It has 
been synthesised independently of its isolation 
from coal tar, and the powerful carcinogenic 
action of the pure substance has been amply con¬ 
firmed It 13, in fact, the most potent carcinogenic 
substance so far disoovered It too will be seen 
to coiitam the phenanthreno nucleus 

Huggestive and uiterestmg as 
IS the rfile of the phenanthreno 
nucleus already outlined, three 
further references are required to 
complete the tale First, a senes 
of toxic oardiac-stimulating glu- 
cosides IS known These are 
derived from various plants ui- 
cludmg those of the species 
Dtgttalts (foxglove) and Strophanthw The aglu- 
cones (that is, the non-sugar parts) of digitoxm, 
strophanthm and several other closely related sub¬ 
stances embody structures of four carbon rings 
which ally them closely to the sterols. For example, 
the dehydrogenation of the agluoone strophanthidm 
with selenium yields the well-known Diel’s hydro¬ 
carbon, C„Hi„ of which the constitution has been 
established by synthesis. It has been prepared 
from several members of the oholane series, and ite 
relationship to this series is beyond doubt. Many 
other structural details are known oonoeming the 
agluoones of the oardiao-stunulatuig gluoondes 
and ai some oases a complete structural formula 
o«m be suggested even now. Secondly, mention 
must be made of the toad poisons, amongst which 
is the Chinese drug Ch’an Su These contain 
structures closely allied to those of the cardiac 
aglucones, and possess a characteristic action on 
the heari> similar to that of DigUalu preparations. 
Lastly, brief i^pference mt^ be made to the 
significant fact that the pheatuithrene nucleus is 
present in some of the most powerfril alkaloids, 
in morphine and codeine of the opium' group, in 
the ooiydalis alkakfids and in oolohioine (meadow 
saffriin). 

Let us leave now these inimical oarcinogenio 
hTdrooBrlxnis, toxic gluooeidee, toad poisons and 
and return to the kindlier theme of 



vitamins and hormones From the remainder of 
our story there stand out two achievements In 
both oases the proofs of the nature of the sub¬ 
stances concerned—a vitamir m one case, a hor¬ 
mone m the other—have been clinohed by 
syntheses Ascorbic acid, os the anti-soorbutio 
vitamin C is now termed, and thyroxine, the 
lodme-contaimng ammo acid which confers upon 
the secretory protein of the thyroid gland its 
specific function as a regulator of the metabolic 
rate, have both been isolated m a pure state, and 
both have been synthesised As a justification for 
treating these two diverse substances together m 
this way, we may cite the exceptional brilliance 
of the work on the synthetic side The structures 
are shown below It will be seen that ascorbic 

CH2(0H) CH(OH) ch^»c-c'o 
OH OH 

Aficorbir lU'lU 

acid IS a near relative of the carbohydrates—the 
starting material uaetl m its laboratory synthesis 


HO^ 0—<'^;^CH2 ClKKHg) COOH 

ThyfO'ciDL 

was a hexose, d-galactose, from which Myxose and 
Myxosone were obtauied Thyroxme is related- 
to the well-known ammo acid tyrosme, and the 
latter is almost oertamly the ‘raw matenal’ used 
m the ammal body for its formation 

The case of vitamin A, the growth-promoting 
vitamin, is especially mteresting, smee here wo 
have another case of a vitamm which may be 
taken into the ammal body as such, or m the form 
of a closely rokted precursor. The precursor is 
the remarkable, intensely coloured polyene hydro¬ 
carbon carotene, with no less than forty carbon 
atoms At least four isomenc carotenes occur in 
natural plant sources, and all appear to give rise 
to vitamin A in the animal body Approximately 
one half of the carotene molecule goes to form 
vitamin A, which almost certainly has the formula 
C^mO. The structure of the vitamin carmot yet 
be regarded as settled, but there is much evidence 
in &vour of that given below 

CH, CH3 

r^\--CH-CH-C-CK-CH“CH- C-=CH-CHjOH 
Ptubabto foraiula of vltomln A 

We may end our survey with a reference to 
advances which are bemg made in the elucidation 




716 


NATURE May 4, 1935 


of the struoturea of vitamins Bi and B, Vitamin 
B, has the formola C,ja„0,N4S. There appear 
to be two ring systems present; one a glyoxaline 
or pyrimidine, the other a pyrrole containing a 
substituent sulphur. Interest in vitamin B, has 
been greatly stimulated by the recent discovery 
that the flavins, which are yellow water-soluble 
dyes present m both ammal and vegetable sources, 
possess intense vitamin B, activity The flavms 
are derivatives of alloxazine, and a substance 
stated to be identical with laotoflavm of milk 
whey has already been sj-nthosised. It possesses 


the complex ring systems shown. So discovery 


l.CBOU.CHjOH 

Laotoflavln 

marches onwards ' Who shall say what additional 
structural forraul® will be recorded m a similar 
survey after the lapse of another quarter of a 
century ? 



Diet and Disease 

By PEor. Stuart J Cowell, Professor of Dietetics, St Thomas’s Hospital Medical School, London 


T he twenty-five years of His Majesty’s reign 
which are now being celebrated correspond 
remarkably closely with the establishment of a 
new era in the science of nutntion At the opening 
of the twentieth century, attention was being 
focused on the quantitative relations of the energy 
exchanges of the body and on the metabolism 
within the body of the proteins, fata and carbo- 
hydrates of the food. The physiologists and 
chemists working at these problems were making 
most valuable contributions to the body of know- 
ledge concerning the prooesses of nutntion, but 
such contributions were for the most part not of 
such a nature as to afford obvious clues either to 
the origin of or to the treatment of disease The 
second decade of the twentieth century witnessed 
the rapid development of the view that the 
adequate nutrition of an animal depended on the 
presence m its food of hitherto unsuspected 
elements. The absence of such essential elements 
frcHU a diet was proved to result regularly m the 
appearance of pr^ctable signs of disease, and the 
fundamentally new idea of deficiency disecMes 
became gradually established in current medical 
teaching. 

Before mentioning any of the effects which this 
new conception of nutrition has had on the 
problems of the prevention rind treatment of 
diaeaee, it will be useful to hark back to the 
‘ptre-Qeoigian’ era to review tibe current teaching 
6t the medical profession regarding the relation of 
diet to disease. The fact that faulty diets are often 
the direct or indirect cause of diaeaee was of oourse 
fully recognised, as it had been for many cen¬ 
turies. But there was little joeoise knowledge 
available to enable iMmte diseases to be ascribed 
to spedfio dktetio errors. Over-eating was re- 
gan^ as predisporing to many gastro-intestinal 
dieerises, gout and raised pressure, and 


under-eating was considered to render the body 
more liable to mvasion by harmful bacteria The 
idea of lack of balance between the various classes 
of foodstuffs, for example, relative excess or de¬ 
ficiency of protein, carbohydrate or fat was looked 
upon as at least an important oontnbutory cause 
of disease. In the case of scurvy, it was already 
taught that the absence from the diet of some 
principle which was present m fresh foods but 
not m stale foods oontnbuted largely to the pro¬ 
duction of the disorder. Otherwise the production 
of disease by faulty diet was largely related to the 
presence of toxins, pathogenic bacteria or living 
parasites in food which had become accidentally 
contaminated. 

With r^^ard to the practical dietetic manage¬ 
ment of diseiuee now known to be due to speoifio 
dietetic faults, the degree of divergence between 
the methods of twenty-five years ago and of the 
present day is disUnctly lees than would have 
been expected frrom a consideration of the know¬ 
ledge available then and now. Specific remedies 
m medicine hfive again and again been discovered 
empirically, and this is true m the realm of 
dietetics. The treatment recommended twenty, 
five years ago by at least some enlightened authon- 
ties for many of the diseases now spoken of as 
deficiency diseases would prove satisfactory enough 
to-day, although such treatment was bas^ on no 
actual knowledge of the dietetic factors involved. 
Scurvy was treated by giving fresh firuit and firosh 
vegetables, rioketa And osteomalacia by giving cod 
hver oil and milk, beriberi by increasing the 
‘nitK^enoua’ oonstituents and diminishing the 
carbohydrate of the diet—some individuals were 
even claiming that it could be prevented by adding 
rice xioUahiiigs to the diet of highly poUahed rice 
which was usually eaten in districts where 
thia disease, occurred—and finally pellagra was 
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to be treated by cutting maize out of the 
diet. 

This list of diseases compnses most of those 
commonly regarded to-day as vitamin deficiency 
diseases, and there are not laokmg oritics of modem 
nutritional research who profess to be unimpressed 
by its praotioal value in cUnioal mediome because 
many of its obvious apphoations had been fore¬ 
stalled by empirical methods of treatment. Such 
arguments fail to recognise the frequency with 
which valuable methods of treatment fall into 
disuse or are replaced at least temporarily by 
worthless imitations when httle or nothmg is 
known of the physiological action of the agents 
effective in alleviating the symptoms of disease 
Thus the value of fresh lemon juice in cunng 
scurvy was known in the eighteenth century, but 
was forgotten for long periods, and far inferior 
therapeutio agents were sanctioned by high 
authorities as late as the present century. Similarly 
the value of ood liver oil for the cure of rickets 
had been appreciated for many years before the 
discovery of vitamins, but this did not prevent 
the subsequent recommendation of inert vegetable 
fats as satisfactory substitutes. 

It is not argued that empirical treatment has no 
stable foundation in therapeutics, for cluuoal 
medicme still makes use of many old-established 
thSrapeutio measures which have as yet no scientifio 
basis But it 18 no less certain that the scientific 
demonstration of a definite cause for a disease 
offers the best chance for the discovery of satis¬ 
factory preventive and curative treatment, and 
when the cause is proved to be a comparatively 
simple deficiency m the diet, there should be no 
excuse whatever for allowing such knowledge to 
sink into obhvion. 

It is now proposed to show how the conception 
of food defioienoies as a oause of disease has de¬ 
veloped during the past twenty-five years The 
great stimulus to the remarkable activity shown 
in this field of medical mveetigation dunng this 
period was undoubtedly the discovery of the 
vitamins, but the success rapidly attained by 
those engaged m studying the effects of vitamin 
defioienoies encouraged the mvestigation of the 
effects of other deficiencies, for example, defioienoy 
in the mineral components of the diet, with the 
result that in such Adds alsq many observations 
of the greatest importanoe have been made whioh 
have already proved invaluable idike m olinioal 
and in veterinary medicine. 

'Die period of nutritional research whioh we are 
surveying had already been heralded by isolated 
•uggestions regarding the importanoe of dietetic 
faotoiB other tiian proteins, &t», oarbohydrates 
and minuals salts the maintensmoe of faetdth. 
Already in 1887, Bljkman had published his 


expenraents on the production of beriberi, which 
led ultimately to the discovery of the antmeuritio 
vitamin. Hopkins had stated m 1906 his convic¬ 
tion that scurvy, rickets and probably other states 
of ill-health were caused by unknown dietetic 
errors the nature of which was bound up with a 
defective supply of obscure food components. In 
1907 Holst and FrOheh paved the way for the 
identification of the antiscorbutic vitamin by 
producing experimental scurvy in guinea pigs 
But it was not until Hopkins had demonstrated in 
1912 the fundamental importanoe of ‘accessory 
factors’ in the diet for securing normal nutrition 
that the idea of specific food deficiencies as a cause 
of disease began to gam any general acceptance 
It 18 common knowledge that, smoo Hopkins’s 
original announcement, the number of accessory 
food factors or vitamins generally rooogmsed as 
being oonoemed in ammal nutntion has been 
steadily increasing, though not all of them have 
been shown to be oonoemed in the production of 
human deficiency diseases By the end of the 
first decade of King George’s reign, overwhelming 
evidence had been produced to show that benben 
was produced by deficiency of the water-soluble 
antmeuritio vitamin, xerophthalmia by deficiency 
of a fat-soluble vitamin, rickets by deficiency of 
the same or a similar Vitamm and scurvy by 
<leficiency of the water-soluble antiscorbutic vita¬ 
min. It IS not possible to trace in detail subsequent 
investigations, whioh have led on one hand to the 
chemical identification of many of the vitamins 
and on the other to some understanding of their 
physiological action It must suffice to point out 
how such knowledge has been applied to the 
prevention and treatment of disease 

Li oountnes such as Great Britain, fr'ank 
vitamm-defioicnoy diseases, with the smgle excep¬ 
tion of nokets, are uncommon, but there is in¬ 
creasing evidence that partial deficiencies of 
vitamins, particularly dunng the period of growth, 
are often responsible for sub-optimal physical 
development, inperfeotions in the struoture of 
bodily organs and tissues, lowered resistance to 
oertain infective diseases and many vague sub¬ 
jective and objective symptoms of ill-health It 
18 almost oertain, for example, that mild degrees 
of skeletal deformity caused by faulty feeding in 
oluldhood help to raise maternal mortality in 
childbirth by increasing the meohanioal difficulties 
of labour. 'The low resistanoe of the teeth of large 
sections of our population to decay, with its many 
sequelae of ohronio disease and ill-health, is duo ui 
large part to faulty development of the teeth 
during the early years of hfe brought about by 
dietetio foults, of which vitamin D defioienoy is the 
most prominent. Similarly it has been shown that, 
in dogs at least, the tendency to the development 
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of pyorrhoea alveolaria in adult life is largely 
determined by the supply of vitamin A which was 
available during the period of growth These few 
illustrations must suffice to indicate that the 
original conception of vitamin-deficiency diseases 
has extended its boundaries to include a variety of 
diseases attributable to past dietary deficiencies, 
preventable by suitable feeding during the period 
of growth 

Similar results have been achieved during the 
period under review by the study of specific 
mmeral deficiency diseases Prominent among 
those mineral elements deficiency of which in the 
diet may lead to recognisable symptoms of iliseaiio 
are iron, copper, iodine, phosphorus, calcium and 
magnesium Ijaok of sufficient iron in the food has 
been shown to result freijuently in the development 
of anaemia !Such nutntional’ ansemia is particularly 
common in mfants, and is accounted for by the 
fact that milk is a {loor source of iron The re¬ 
cognition of this form of anaimia has proved to be 
of considerable practual importance, because it is 
often associated with an increased susceptibility 
to many of tlie common complaints of infancy and 
can be corrected with great easi' The enormous 
amount of work that has lately been carried out 
on the relation between iodine deficiency and the 
development of goitre has not yet completely 
solved the problem of the causes of thyroid enlarge¬ 
ment, but it has certainly provided very successful 
methods of wholesale prophylaxis in districts 
where goitre is endemic Lastly may be mentioned 
the revolution in the oattle-reanng industry of 
South Africa which has followed the discovery of 
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phosphorus deficiency as the immediate or ultimate 
cause of serious losses m this branch of agriculture. 

There can be no question that already the 
modem conception of nutrition has produced 
practical results of immense significance in both 
preventive and curative clmioal and veterinary 
medicine The results are not confined to the pro- 
phylaxis and treatment of diseases which arise as 
the result of actual deficiencies in the food sup¬ 
plied They have already been extended to include 
the treatment of diseases in which defects in the 
absorption or utilisation of particular food elements 
rather than faulty diets are responsible for the 
development of co-existing signs of deficiency 
diseases The term ‘secondary deficiency disease’ 
18 now being used to distinguish this particular 
class of nutritional disorder In this group might 
well be placed that once fatal malady pernicious 
aiuemia, which the bnlhant researches of the pa.st 
decade have shown to be amenable to simple 
dietetic treatment, although them is no evidence 
that dietetic errors play any part in its causation 
As more and more precise information is gained 
concerning the intimate processes of metabolism 
within the body, there should be increasing oppor¬ 
tunities of preventing and successfully treating 
disease by adjusting the diet to influence those 
metabobc processes which may produce the 
symptoms of disease when they deyiate from 
their normal course This has long been one of the 
aims of clinical medicuie , its ultimate realisation 
has surely been brought one stage nearer fulfilment 
by the nutritional investigations of the past 
twenty-five years 


Viruses as the Cause of Disease 

By Db Joseph A Arkwright, f r s , Lister Institute of Preventive Medicine, London 


A t the end of the mneteenth century, a new 
^ OAtegory of infective agents was discovered 
which are now classed as viruses, m the modem 
sense of the word The chief property which umtes 
them, and by which they have been distinguished 
from previously known minute'parasites, is the 
extremely small size of their oompiHient particles, 
since these are smaller than bacteria, and many 
of them are not visible even with the highest 
powers of the microscope Until quite recently, it 
was customary to speak of all viruses as invisible, 
but in some cases the mmute granules of which 
the VITUS appears to consist can be clearly seen, 
when stained, by direct microscopic observation ; 
but in most oases they cannot be distinguished 
by their shape, but only by their uniformity, 
numbers and their source in special parts of the 
diseased tissues. The recent investigations by 


Barnard with the ultra-microscope and photo¬ 
micrography by ultra-violet light have added to 
our knowle^e of their size and form 

A special feature by which the invasion of the 
cells of the host by many viruses can be recognised 
is the occurrence of ‘oeU inclusion bodies’. These 
forms, of which there may be one or more in a 
single cell, vary in size and may be larger than tho 
nucleus. Opmion as to their nature has undergone 
various vicissitudes.. After their discovery, when 
they were at first hailed as protozoal parasites, 
they were for long r^arded as merely reactimi 
products of the cell protoplasm to the presence 
of the virus, a position now favoured for tho 
‘inoluaion bodies’ associated with virus diseases 
of plants. More recently it has been shown that 
in some viras diseases of animals these ‘inclusion 
bodies’ oonsijst of masses of the minute filteiaUe 
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forme of ‘elementary bodies’ held together by a 
soluble matrix These bodies have been most 
completely and fruitfully studied m fowl-pox, 
small-pox, vaccinia, eotromoha—a disease of mice 
—and psittacosis, the infective disease of para¬ 
keets which also attacks man 

The list of diseases of man and ammals duo to 
filterable viruses is continually being increased, and 
considerably more than fifty are now known, 
their study has been intensified and especially 
productive during the last fifteen years 

The original recognition of the existence and 
importance of these agents was due to the use of 
earthenware and porcelain filters which retained 
the smallest bacteria When tissue extracts or 
secretions from an infected animal were passed 
through such filters, the filtrates were shown to bo 
infective and capable of reproducing the disease in 
a fresh animal, this process could be repeated 
indefinitely, proving that the active agent multi- 
phed in the animal body and was not merely a 
chemical substance or toxin The virus of foot- 
and-mouth disease, the first shown to cause a 
disease of ammals, was discovered in 1898 by 
Loefiier and Frosch It passes through finer filtius 
than any other known virus, so that no question 
of visible particles has arisen, since massed granules 
or inclusion bodies have not been observed The 
most essential qualifying oharactenstio of a virus 
has ever smoe been its filterabiUty. 

Most viruses remain active after being dnod 
over sulphuric acid, and some are more resistant 
to alcohol and certain other disinfectants than 
bacteria Many viruses are present in the tissue 
juioes in high concentration, and such snspensions 
in liquids can still prove infective when diluted 
1 m 10* or 1 m 10*. The resemblance in many 
respects of a virus to an excessively mmute 
bacterium has led to the belief in their similar 
nature which is now held by most pathologists It 
must be admitted, however, that part of the 
argument is based on analogy, sinoe viruses cannot 
be subjected to the same tests as bacteria to prove 
that they are living agents causing disease 
Besides the small sue of the ultimate particles of 
a virus and the resulting absence of a recognisable 
differentiating morphology, there are certain other 
peoulionties distinguishing these two classes of 
agents. Bacteria, with few exceptions, oan be 
pre^pagated on stenlised artificial culture media, 
and oan be obtained in pure culture by the method 
introduced by Kooh of selecting single colonies 
grown on a solid sterile medium. By this means 
th^ infective and other activities oan be examined 
without the risk of oontamination with substanoes 
<ierived from the host. A virus, on the other hand, 
in meet oases requires the presenoe of living oalls 
of the host to enable it to multiply, and it often 


appears to grow only or chiefly inside the cells 
of the ammal tissues. Artificial culture of a virus 
can, however, very often be maintained in pieces 
of animal tissue kept ahve and growing apart from 
the body The virus of fowl-pox, vaccinia or 
voBioular stomatitis of the horse and of some 
other diseases can also be propagated in the 
living embryo m an incubated hen’s egg. 

The fact that tissues of a host are needed to 
enable viruses to multiply has led to the suggestion 
that the virus may not necessarily be ahve but may 
only serve as a stimulus to the host cells, causmg 
them to reproduce the virus, and that the particles 
seen m a suspension contaming a virus and indeed 
the virus itself are really products of the host 

This suspicion has been especially strong in the 
case of the infective transmissible sarcoma of 
fowls described by Rous, which oan be reproduced 
by mjectmg a filtered cell-free extract of the 
diseased tissues into a normal fowl The 
resemblance of avian sarcoma to other virus 
diseases extends to the recognition by Lodmgham 
and Gye, by the use of the high-speed centrifuge, 
of mmute particle* resembling those of other 
viruses The nature of those particles was more¬ 
over confirmed by thoir reaction (agglutination) 
with the blood serum of animals which had 
been injected with the sarcoma, m the same 
way that similar reactions have been demon¬ 
strated with the elementary bodies firom other 
virus diseases 

The resemblance in structure and behaviour of 
the sarcoma of fowls to the malignant growths of 
mammals gives rise to hesitation before admitting 
that it IS caused by an extnnsio virus, since 
mammalian malignant tumours have never been 
found to yield an infective cell-free extract and 
have been usually regarded as due to intrinsic 
tissue changes, though both maramaban and avian 
sarcomata can bo induoeil by external physical 
and chemical irritants, such os tar and certain 
other substances 

If therefore an extrinsic virus is one of the 
essential causes of fowl sarcoma, it must already 
be present m every susceptible fowl The view 
that viruses which produce disease are not essen¬ 
tially invadu^ parasites, but are praiuced by the 
host, is opposed by the regulanty with which diverse 
viruses oan bo propagated m the same kind of 
animal, and by the fact that the same virus may 
infect several widely different six-cies For ex¬ 
ample, there are three distinct types of foot-and- 
mouth disease virus which produce apparently 
identical symptoms m animals and can only be 
distinguished by the fact that any one does not 
protect an animal against infection with the other 
two; nevertheless, each virus maintains its 
identity whether propagated in the cow, pig, 
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giiinea pig, rat or hedgehog. It is difficult to see 
how this could happen if the virus were produced 
by each species of mammal from its own tissues. 

Another filterable agent, m many respects 
resembling the virus of an animal disease, is the 
baotenophage, which was independently dis¬ 
covered by Twort and d’HereUe. The effect of a 
drop of a suspension of bacteriophage added to 
a young bquid culture of susceptible bacteria is 
that the latter are dissolved and a large amount 
of fresh phage is produced The bactorium-free 
filtrate of the liquid culture may often be diluted 
ten million times and still the same effect be 
produced by a drop as by the original suspension 

D’Horelle and many other baotonologista behove 
that the phage is a living agent which infects 
young growing bacteria, multiphes in their interior, 
and is set free when the baotena die and break up 

Phage, though destroyed at a temperature of 
70°-76'’ C , as a rule survives at C , when 

the bacteria with which it is associated are lulled , 
it also resists drying and is remarkably resistant 
to the action of alcohol, acetone and chloroform. 
D’Hcrello considers that all strains of phage are 
really one, though different strams become adapted 
to different baotena, but more probably many 
phages when first obtauied are a mixture of distinct 
races, and most filtrates containing phage are in 
the first instance denveil from sewage or feces, 
containing a great vanety of bacteria 

Some strains of bactena harbour a phage 
although apparently insusceptible to its destructive 
action The activity is only mamfested when a 
filtrate is tested on another susceptible strain 
Thus many bactenal cultures have been shown 
to produce phage, though the presence of phage 
is not apparent and may not even have been 
suspected This phenomenon suggests the original 
production of the phage by an uninfected culture, 
but it may merely be another instance of an 
apparently normal organism ‘oarrymg’ a parasite ; 
many parallel cases are known of ammals and 
plants ‘carrymg’ mfeotive agents whilst themselves 
unaffected De Jong showed that cultures of cer¬ 
tain sponng bacilli which produce a phage may still 
be ‘lysogenic’ after bemg heated'at 100“’ C. for five 
minutes, whereas the free phage is killed at 70“ C. 
for five mmutes When the spores germmate the 
phage is agam hberated. This experiment suggests 
that the phage is preserved by its mclusion in the 
resistant spore, and this evidence of its denvation 
from the germinating spore de novo is not oon- 
olusive 

The chief reason for doubting the hvmg nature 
of some phages and certain viruses is the very 
small size of their filtrable particles, which makes it 
very doubtful whether they can have a complex 
oompositiQn resembling that of other living things. 


Different strains of phage are very unequal in 
their filterability; some have relatively large 
particles with a diameter about half those of 
vaccinia, while others pass through very fine 
filters, like the virus of foot-and-mouth disease, 
for which the diameter is estimated at about one 
tenth of the coarser phages 

The uniform and carefully graded collodion 
membranes introduced by Elford, of which the 
average pore diameter can be calculated, enables 
much closer estimates to be made than formerly 
of the size of particles which just pass or are just 
withheld The size of the particles of some viruses 
has also been calculated, especially by Bechhold, 
by their rate of deposition when centrifuged at 
10,000-16,000 rev jior mm 

It has been possible to punfy virus particles by 
first filtering and then centrifuging at high speed, 
washing the deposit and agam centrifuging, as has 
been shown by Ledingham 

By the now collodion ultra-filters the diameter 
of the particles of different viruses has been 
estimated to vary from 200 m(x to 160 m^ for 
vaccinia to about 8-10 m|i for foot-and-mouth 
disease ((a :r- mikron - 1 thousandth of a milli¬ 
metre , rail = one thousandth of a mikron) It 
IS difficult to understand how with such dimensions 
they can have a composition of sufficient com¬ 
plexity to consist of bving matter For comparison, 
the smallest baotena have a diameter of 1 0-0 5 [i 
and the egg-albumen molecule has been estimated 
at 4 34 mix diameter 

Doerr, m a recent treatise, while granting that 
some viruses have been shown to bo living, denies 
the possibihty of hfo in those of the smaller 
dimensions. It so happens that the viruses of 
foot-and-mouth disease and loupmg-ill, which are 
among those with the smallest particles, exhibit 
all the typical essential characters of viruses both 
tn v\Uro and in the animal body, though causing 
very different diseases and having very different 
‘life-histones’. 

The exact and quantitative experiments with 
filters have been made possible by the high con¬ 
centration in which certain viruses occur, and by 
opportunities for determining the presence of the 
virus in different dilutions by mooulation of 
susoeptible small ammals The dilution of some 
fluids contaimng virus from the animal body can 
be earned to 1 in ^0* or even higher when dealmg 
with foot-and-mouth disease, vaocinia and some 
other diseases without depriving them of in- 
footivity. 

The quandary arising from the very active and 
apparently vital functions of virus particles in 
spite of their small size raises the question whether 
the accept^ definitions of life ore aoiversally 
applicable or whether some intermediate state 
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between what u» called hving and dead matter 
may not' exist, as has been suggested by Boycott. 

Of the functions usually postulated for a living 
organism, assimilation appears to bo the most 
oharaeteristio and indispensable It is reasonable 
to assume that the metabolism of an organism 
would be much simplified if it existed in a circu¬ 
lating medium which provided a constantly 
changing supply of matenals resembling its own 
components, such as might bo affordod for an 
obligatory parasite living inside the cells of its 
host. Such an existence would have very different 
requirements from a truly independent life 
Virus diseases are transmitted from one ammal 
to another by very varied means Some, like 
canine distemper and certain influenza-like diseases 
of man, by droplets in the breath, others hko 
yellow and dengue fevers by the bites of insects, 
others like loupmg-ill of sheep by the bites of 
blood-sucking ticks or of mites , again, the bite 
of the mammalian host is the usual mode of in¬ 
fection with rabies, but for many others the method 
of transmission is still uncertain In these respects 
they do not differ from diseases due to bacteria 
It IS charactenstic of many diseases that, 
although the initial infection is caused by a virus, 
many of the symptoms and oompheations are due 
to secondary infections with bacteria, and this is 
notably the case in the influenza-like group m man, 
in swine fever, canine distemper and swine influenza 
A virus may become remarkably adapted and 
sometimes permanently attenuated, when trans¬ 
ferred to a new host, as is well instanced in the 
change of the virus of sm^ll-pox to vaccinia m cattle 
and rabbits, and of the rabies virus m the rabbit 
The period of resistance shown by the host 
following an attack of disease is sometimes very 
prolonged, even lifelong, after small-pox, varicella, 
yellow fever and canine distemper, but in some 
other oases the protection afforded is of compara¬ 
tively short duration, in foot-and-mouth disease 
usually for one to two years, whereas frequently 
recurring attacks due to the virus of Herpes 
ktbiaUs are common 


This immunity is to a groat extent due to the 
production m the animal body of ‘antibodies’ 
which can be found in the blood serum of recovered 
ammals, just as occurs after bacterial infection. 
These antibodies can often bo demonstrated by 
the formation of a precipitate or by the agglutina¬ 
tion of the virus particles when a suspension of 
the elementary bodies is mixixl with the serum, 
or by the neutrahsation of the virus by the serum 
when both are injected into an animal Those 
phenomena arc of the same kmd as the procipita 
tion occurring when the blood serum of an ammal 
which has been moculated with a foreign protein 
(antigen) is mixed with the same protein in 
vttro, and are not peciihar to tnie infections 
It 18 not intended here to do more than refer to 
the enormous and increasing number of filterable 
viruses known to cause infective disease in plants 
and found in their juices These, like mosaic 
disease of tobacco, spotted wilt of tomato, and 
crinkle and leaf-roll of jiotato, may cause very 
serious disease, or in other cases may be present 
throughout the plant without producing any 
visible effect, as m some infections of the potato 
There is good evidence that two viruses may 
co-exist in the same plant, and as a result the 
symptoms may be either much more or much loss 
sever© than when either virus is present alone 
Some viruses are transmitted by insects such 
as aphis or thrips, while others pass by unknown 
means In some of these diseases of plants peculiar 
‘inclusion bodies’ are found m certain cells, but 
their relation to the virus is imdetermined It is 
known that these ‘bodies’, as well as some of the 
symptoms due to a virus, can in special cases be 
imitated by the addition of oertam inorganic salts 
to the soil, but the disease is not then transmissible. 
Some plant viruses are highly resistant to drying, 
chemical action and alcohol, and in many ways 
the viruses of plants resemble those of animals. 

The problems which the behaviour and pro¬ 
perties of viruses raise are of great practical and 
theoretical interest, and are by no means yet 
solved 


Heat Production of Muscle and Nerve 
By Pbof. a. V Hill, O.B.b , f b s., Foulerton Research Professor of the Royal Society 


^ I '^HE first paper by the present writer on this 
subject was printed almost exactly twenty- 
five yeus ago in the Journal of Physiology : the 
ooinddmioe reinf(»roed the invitation of Hie Editor 
of Katubi to write an interim report. 

The beat production of muscle had been in- 
'VBstigated in the past by such soientifio giants as 


Helmholtz, Hoidenhain, Fiok and Blix - and 
indeed it was with Bkx’s apparatus, purchased by 
the proAudenoe of Langley and set in order by the 
Cambridge Instrument ^mpany in the days of 
Horace Parwin and Keith Lucas, that the present 
experiments began. For some tune, apart from 
Blix’s work on the relation between heat 
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production and muscle length, little of importance 
had been done on the subject; but, as Langley 
wrote in a letter dated November 11, 1909, “an 
especial problem” had been “suggested by Fletcher 
and Hopkins’s work on the efficiency of the muscle 
workmg with and without oxygen Once 

started, there are plenty of further experiments 
to do” The mdication was clear and in 1912 
it was shown that a considerable part of the heat 
set free by an active muscle “occurs m recovery 
processes—presumably in the oxidative removal 
of the lactic acid liberated during contraction” 
The recovery heat production of muscle has been 
a fnutful subject of investigation m the inter- 
venmg years ; the most recent papers have pushed 
its analysis to the extreme case of a single twitch 
in which, in a muscle of about 0*1 gm , 0 0002 
oalone is liberated in the fifteen minutes following 
contraction 

The ‘initial' heat production—that which occurs 
during actual contraction—has been extensively 
explored Its investigation has led to great im¬ 
provements in technique, for not only its amount 
but also its distribution m time relative to the various 
phases of mechanical activity had to be deter- 
mmed The former demand^ calibration of the 
thermo-electric apparatus, together with the 
muscle, in absolute units of heat the latter, groat 
rapidity in recording. The heat had to be related 
to the force developed and mam tamed, to the work 
done, to the character, the duration and the 
frequency of the stimulus, to the temperature and 
to the physico-chemical condition of the muscle 
It was shown quite early (1914) that the initial 
heat, and its relation to force developed, are m- 
dopendent of the presence of oxygen , so that the 
chemical processes of contraction were presumably 
of a non-oxidative character This fact has a 
fundamental beanng on the nature of muscular 
fatigue of the rapid ‘athletic’ type: as also has 
the behaviour of the delayed oxidative heat 
production on recovery from such fatigue • but 
that is another story. 

In 1912 the first attempt was made to relate 
the heat associated with the process of muscular 
activity to the only chemical eVents then known 
to occur. the formation and subsequent removal 
of lactic acid and the production of carbon dioxide 
It was clear at once, as has been abundantly 
verified since, that the lactic acid was not removed 
simply by oxidation—^the heat was far too small. 
In 1913, Peters published the first direct com¬ 
parison of the initial heat with the lactic acid set 
firee, and from 1919 onwards Meyerhof and his 
colleagues have made full use of the relation 
between, heat and chemical change in their ex- 
jdoratum of the intermediate mechanism of omi- 
tntotion. Laotio acid is no longer the only ohemioid 


substance known to be hberated in Mtivity: 
oreatme-phosphonc acid breaks down,' and a 
complex sequence of phosphate changes has been 
discovered It is probable indeed that the primary 
energy change m muscular activity is not lactic 
acid formation at all, and that the latter process is 
really the first stage m restoration, a non-oxidative 
stage rather rapidly completed, and followed (if 
oxygen be present) by the oxidative processes of 
recovery referred to previously Here again the 
heat has thrown hght on the problem, since, even 
in the complete absence of oxygen, a significant 
amount of heat is set free in the first minutes 
foUomng muscular activity 

From the general scientific point of view, 
apart from the details of chemical machinery, 
the followmg broad conclusions may be 
drawn ; 

(i) The muscle is not a heat engme, but a 
chemical engmo working at practically constant 
temperature. 

(ii) It possesses an ‘accumulator’ mechanism by 
which energy can be liberated very rapidly without 
oxidation, and a ‘recharging mechamsm’ by which 
the status quo can be restored under the influence 
of, and at the expense of energy derived from, 
oxidation. 

(ui) It is pnmanly a machine for developmg 
and maintaining force, not for domg work : even 
if no work is done, the muscle contracting at 
constant length , even if negative work is done as 
when a muscle is stretched during contraction (for 
example, in walking downstairs), considerable heat 
is hberated, more the greater the duration of 
contraction. It is true, as Fenn (1923) found, 
that there are significant relations totween work 
and heat, but these do not disguise the fact that 
the primary relation between thermal and 
mechanical effects is one between heat and force 
developed and mamtained 

(iv) The ‘efficiency’ of the muscle machine, 
considering the whole cycle of breakdown and 
recovery, that is (work done)/(total energy set free) 
could never be greater than about 60 per cent, 
since the recovery process frees about as much 
energy as the initial process, and the latter always 
shows a positive balance of heat, even when 
maximal work is done Under cmtual work¬ 
ing conditions in man the maximum ‘efficiency’ 
is about 26 per cent. The energy is denv^ 
ultimately from the oxidation of food¬ 
stuffs 

(v) Little is yet known of the means by which 
‘excitation’ induces chetoioal chtuage and the latter 
mechanical effects. The existence (in some muscles) 
of optical phenomena running parallel with the 
thermid ant) meiflumloal changes, and the altera¬ 
tions of apjMmit viscosity during contraction, 
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strongly suggest that the ultimate cause of the 
meohanioal olTects is a reversible rearrangement in 
a system of large protem molecules, on which 
X-ray analysis, or the methods of surface chemistry, 
may ultimately throw light 

A not unimportant result of work on the heat 
production of muscle has been the enforced im¬ 
provement of galvanometers and of thermopiles 
of the insulated type This has had some mtereat- 
ing by-products , for example, (i) a sensitive 
method for measuring the alow resting heat pro¬ 
duction of a small object, (ii) a method of deter¬ 
mining the vapour pressure depression of a small 
quantity of solution (down to 0 1 mgm ) to an 
accuracy considerably better than 1 per cent, 
(ill) the possibihty of further progress in studymg 
stresses m engineering structures by means of their 
thermo-elastic properties , (iv) a method of in¬ 
creasing galvanometer sensitivity by the use of a 
photo-oell 

Most important, however, from the point of view 
of physiology, has been the work on the heat pro¬ 
duction of nerve It was formerly believed that a 
nerve transmitted its messages without loss of 
energy, that the nerve impulse was in some sense 
analogous to a mechanical or electromagnetic 
wave m which all the energy involved is put into 
the system at the start Unsuccessful attempts to 
measure the heat production of stimulated nerve 
supported this point of view. As a matter of fact. 
It IS quite wrong the heat is very small, but it 
18 measurable and it obeys certain quite definite 
rules. In the transmission of a single impulse in 
medullated nerve, there is an ‘mitial’ production of 
heat of 2 X 10-* to 8 x 1(H calorie per gram of nerve, 
and a recovery heat production of ten to thirty 
times that amount. The time-course of the latter, 
occupying 10-30 mmutes (at 20" C.), has been 
mapped out • the relation of the former to tem¬ 
perature, frequency of excitation and other factors 
has been determmed. 

The results have beeai confirmed by measure¬ 
ments of the oxygen consumption, and attempts 
have been made to detormme tho Chemioal changes 
underlying the transmission of the nervous impulse. 
These latter have not, as yet, had much success, 
owing to the extreme smallness of the quantities 
involved. It is probable that the first stage in 
nerve transmission is the building up at each 
point of a loitioal eleotrioal potential, under the 
influence of the eleotno aooompamment of the 
uopolse approaching firom a di8tan(» When the 
potential reaches its critical value at any point a 
state instalfility of unknown nature results, the 
hUulatiDg properties of the nerve boundary change, 
and the potential difference normally existing at 
that boundary it now able to produce a current 
toktk^hbooiing regions ; these in turn are similarly 


activated and the wave is propagated The nerve 
boundary then returns to its normal insulating 
state The initial heat is presumably due to the 
ohemioal events associated with this cycle of 
membrane changes as in muscle where, with 
100,000 times as much heat, chemical changes 
are associated with contraction and relaxation 
Tho recovery heat may be duo either to an oxida¬ 
tive reversal of those chemical changes, or to the 
restoration of the lonio differences responsible for 
the resting potential difference across the nerve 
boundary 

For the moment, there is a lull in these measure¬ 
ments of heat in muscle and nerve further 
progress is probably to be sought chiefly in otlier 
directions. Micro-chemical methods need to be 
greatly improved if the chemistry of nerve activity 
IS to bo understood , the jihysical chemistry of 
the active boundanos involved m nerve trans¬ 
mission requires an apphcation of tho new 
technique of surface chemistry , the electrical 
aocompammonts of excitation and transmission 
need more accurate quantitative study On the 
muscle side, owmg to the greater magnitudes 
involved, the chemistry is not so difBcult, and 
considerable light is being thrown, and a very com¬ 
plex system is being revealed, by biochemical 
methods Tho newer methods, however, of optical 
and X-ray analysis need to be more fully tned 
before one can say how far alteration in complex 
molecular systems will be found responsible for the 
mechanical acoompamments of activity The 
effects of high hydrostatic pressure on the be¬ 
haviour of muscle and nerve, and the changes of 
volume acoompanymg contraction, also may throw 
light on the nieohamsm 

These researches have been due to the co¬ 
operation of many Langley started them on the 
suggestion of Fletcher and Hopkins’s work. 
Burker and Paschen, in respect of thermopiles and 
galvanometers, gave fundamental help R. A 
Peters, W'eizs&oker, Pamas and Lovatt Evans 
collaborated before 1914 Hartree for many years 
bore the brunt of tho experiments (and the 
anthmetio I) on the analysis of muscle heat into 
its constituent phases Downing similarly con¬ 
tributed his skill in tho construction of delicate 
instruments Tho work of Meyerhof, of Embden, 
of Pamas, of the Eggletons, of Lundsgaard and 
of many others brought light from the chemical 
side. Fenn’s fundamental researches on the rela¬ 
tion between work and heat have been, and 
Gerard’s on the subject of nerve metabolism must 
be, recorded Azuma, Ernst Fischer, Gasser, 
Pariunson, Cattell, Ftmisawa, Wyman, Bronk, 
Boiler, Feng, Levin, Ckiwan, Bugnard, Rosen¬ 
berg, each frimished a oharaotenstio contribution. 
The list is not exhaustive In spite of the 
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present lull, at any stage m further progress 
reference may have to be made once more to 
the so-called ‘myothermic’ and ‘neurothemiic’ 
methods, which have so great an advantage in 
their quickness and sensitivity, and m the fact 


that they can determine so fimdamental a quantity 
as the total energy without any injury to the 
experimental object The usefulness of these 
methods will probably not end with the jubilee 
of their revival 


Therapeutic and other Applications of X-Rays and Gamma-Rays 
By Dr. G W C Kaye, o b e , National Physical Laboratory 


T^ITHIN a penod of fifteen years prior to the 
' ’ King’s accession, Rontgen had discovered 
the X-rays and J J Thomson the electron, 
Beequerel had discovered radioactivity and the 
Curies had isolated radium The new reign was 
to prove an era of X-ray and radium research no 
less fruitful than its predecessor In particular, 
the X-ray crystal diSraotion expenments of Laue 
m Germany in 1012, followed by those of the 
Braggs in England, opened up a new vista of 
research which has left its mark on physics, found 
diverse and important apphcations in industry 
and is beginning to acquire significance in the 
biological sciences Rontgen, who had lived to see 
many of these developments, died m 1923 in his 
seventy-eighth year, poor in fortune, but consoled 
by the beneficent services which his discovery 
had rendered in the War 

The Bntish Army entered the War relying 
entirely for its X-rays on induction coils and ‘gas* 
tubes, both well-mgh obsolete now About 1908, 
Snook developed the high-tension closed-core 
transformer with rotary-arm rectifier, and m 
1913, Coohdge mtroduced the hot-cathode X-ray 
tube Much development has since followed The 
X-ray tube of to-day is self-protected and shock¬ 
proof, and is even claimed to be climate-proof 1 
The complete equipment is earth shielded, permits 
precise control and is silent m operation The 
high-tension transformer works m conjunction 
with one or other of the reotifying-valve and 
condenser circuits, which deliver either pulsating 
or constant high voltage to the X-ray tube. In 
routine medical radiology, these voltages range from 
60 kv. to 200 kv , but 400 kv and up to 1,000 kv 
are now to be found m certam therapeutic centres. 

In 1910, X-ray diagnosis was fairly well ad¬ 
vanced, but radiation therapy was in its infancy. 
Protection for the worker was rudimentary or 
non-existent, and many mjunes and deaths 
resulted. Not until 1921 were the British protec¬ 
tion recommendations issued by a representative 
committee, and these, the first in any country, 
were used as a basis for international agreement 
four years later at Stockholm. These recommenda¬ 
tions, which are revised triennially by an Inter- 
naticmal Protection Commission, have brnn adopted 


throughout practically the whole civihsed world 
They have not only provided effective safeguards 
agamst the working dangers of X-rays, but also 
have contributed, as no other factor has, to the 
better housing and general well-being of the X-ray 
and radium worker Most radiology departments 
in 1910 were deplorably housed, whereas the light, 
roomy and well-ventilated departments of to-day 
are often a source of pride to hospitals 

Another vital step m the progress of radiation 
therapy was the adoption of the rontgen (r) as 
the international unit of X-ray quantity or 
dose The rbntgen, which is an air-iomsation 
unit, was the subject of an international inter- 
oomparison m 1931 by the national laboratories 
of the Umted States, Germany and Groat Britain, 
a very satisfactory measure of agreement re¬ 
sulting It is probable that the rbntgen will 
be adopted mtemationally for gamma radia¬ 
tion also, though further measurements on both 
gamma and high-voltage X-radiation are required. 

Raihography has found considerable application 
m the mdustnes and arts, for example, in the 
exammation for flaws and other defects in metal 
castings and forgings, welds and assembled 
components Wooden aeroplane parts were ex- 
ammed radiographically m the War Many millions 
of chnioal thermometers under test have been 
expeditiously scrutinised at the National Physical 
Laboratory by the use of X-rays during the last 
ten years. Other industrial applications include 
the screening of electrical insulators and golf balls 
durmg manufacture The National Gallery and 
the Courtauld Institute have recently installed 
X-ray outfits for the exammation of pictures and 
objects of art. Gamma-rays are resorted to in the 
radiography of metal specimens too thick for 
X-rays to tackle. 

It 18 , however,- in the world of medicine and 
surgery that X-rays and radium have been turned 
to account most outstandingly. X-ray diagnosis 
has improved in the last twenty-five years to an 
almost spectacular extent, and radiation therapy, 
though of more recent growth, lias now estab¬ 
lished it« claim to an important place in the treat¬ 
ment of malignant disease. The use of radium for 
cancer treatment 'Vaa given impetus in Great 
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Bntain by the formation m ltt29 of the National 
Radium Trust and Commission, which were con¬ 
stituted to distribute and administer some quarter 
of a million pounds worth of radium which, it will 
be remembered, was subscribed for os a national 
thanksgiving for the King’s recovery from his 
illness. The Trust and Commission were given 
powers by their Charter not only to augment 
existing supplies of radium for the treatment of 
the sick, but also to advance existing knowledge 
of the best methods of rendering such treatment 

I would here mention that in what follows, I 
have had the advantage of the experienced and 
authoritative assistance of Dr Constance Wood, 
whose responsibility for the medical opinions 
expressed I gratefully acknowledge 

While it is still the case that the whole of the 
gaatro-intestinal tract and early carcinoma of the 
breast are best treated by surgery, X-ray and 
radium therapy is bidding fair to displace the 
knife in the treatment of certain other forms of 
cancer The response of tumours to radiation 
demands wide study, each type of tumour having 
a different response, both chmcally and histo¬ 
logically Views on radiation treatment have 
changed and the single massive dose of X-radiation, 
formerly advocated at Erlangen, is now replaced 
by a sequence of smaller doses spread over a 
period of tune 

As to the quahty of radiation required, this 
depends on circumstances In certam superficial 
forms of cancer, such as rodent ulcer, almost any 
type of radiation will produce heahng, whether it 
be low-voltage X-rays (for which high-power 
olMe-proximity tubes are now available) or the 
beta- or gamma-rays of radium Other types of 
cancer, such as squamous epithelioma of the skin 
and hp, are successfully treated by a few milligrams 
of heavily screened radium, the residual soar 
frequently being quite invisible 

The real problem of malignant disease lies, how¬ 
ever, in the treatment of glandular metastases 
Small quantities of radium or low-voltage X-rays 
are not capable of destroying cancer cells at a 
depth ; for the deeper lesions and gland areas we 
turn either to (o) X-rays which, excited by very 
high and ever-increasing voltages, tend to approach 
gamma-rays in quahty, or to ijb) Wge quantities 
of radium placed at distancee remote from the 
skin in an attempt to obtain the large depth doses 
possible with X-rays Both methods have their 
advocates. From a financial point of view, Regaud 
estimates that when the heavy initial cost and 
low maintenance costs of a large radium unit are 
balanced against the lower imtial cost and higher 
ronning oosts of a high-voltage X-ray plant, there 
is httie to choose between them at the preaent 
prioe of radium, though the possibihty of an 


induced radioactive element of sufficiently long 
life to make its use praotio.able may perhaps be 
envisaged. Adequate protective arrangements 
appear to be possible with either radium or high- 
voltage X-rays 

The early progress of ‘teleruilium’ was slow, and 
its ultimate value is a matter on which opinions 
differ, but the growing belief in its efficAoy by those 
who have had experience is reflected in the rapidly 
increasing number of large radium units being 
set up in the world Paris, which has had a 
4 gram umt for some eight years, now has an 
8 gram unit Stockholm has a 5 gram unit m 
addition to one of 3 grams which it has used dunng 
the last SIX years , New York, Chicago, Buffalo 
and Toronto each has a 4 gram unit Great 
Britam has lagged behmd somewhat in its reoogm- 
tion of the value of ‘bomb’ treatment, partly 
because cases are not referred for radium treat¬ 
ment at as early a stage as in many parts of the 
Continent There have, however, been 1 gram 
umts at the Cancer and Westminster Hospitals in 
London since 1929, while the Radium Commission 
in 1933 allocated 1 gram units to both these 
hospitals as well as to Middlesex and University 
College Hospitals Edinburgh and Leeds now have 
also 1 gram units The lUdium Beam Therapy 
Research Board, set up with State support in 
1933, 18 working with a 5 gram umt since 1933 

In X-ray diagnosis, short-exposure radiography 
of any part of the human body offers no diffi¬ 
culties to the experienced With improvement in 
apparatus and technique, less and less dense 
bodies can be distinguished, uiitd now the soft 
tissues and even the extent of tumour growths m 
them can be depicted Modem fluorescent screens 
enable digestive movements, heart beats or lung 
movements to be watched or cmematographed 

The physiology of the Btomaoh and alimentary 
tract has been transformed The presence and 
extent of mternal cancerous growths or small 
ulcers in the stomach can be definitely estabhshed 
by swallowing barium salt preparations which are 
opaque to X-rays Extraorthnary anomabes, such 
as the presence of the stomach m the chest, have 
been so revealed. Much work has been done 
recently on the injection of opaque fluids into 
abnormal tracts, the radiographs clearly demon- 
Bfan.J;ing to the surgeon what difficulties and 
dangers may be encountered in a projected 
operation. Some organs, for example, the gall 
bladder and parts of the kidney tract, have the 
property of oonoentrating certain administered 
liquids so that they presently become opaque to 
X-rays, and thus outline the organs and facilitate 
the diagnosis of deep mtomal disease 

The X-rays assist in demonstrating the extent 
of involvement imd the type of disease in tuber- 
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culoeis of the lungs In the treatment of tuber¬ 
culosis, when by the mtroduotion of air into the 
chest cavity, the lung has been collapsed to allow 
it to rest and heal, radiography indicates the state 
of the lung and when it should be collapsed again 
Pathological cavities in the substance of the lung 
arc revealed by introducing into the chest lipiodol, 
which 18 an oil rendereii opaque by iodising it 
Radiography is a valuable aid in the study of 
heart disease The heart is sometimes unexpectedly 
shown to be on the right side of the chest In 
radiography of the bram, air may be mtroiluoed 
into the cavities of the brain, so locating and 
outhnmg m the radiograph the extent of a tumour 
and consequently indicating where the surgeon 
must operate 

The fine trabecular structure of the interior of 


bones is plamly revealed by the X-rays Difficult 
fractures are set under the fiuoresoent screen, thus 
assisting in producing perfect restoration of the 
damaged bone The development of the human 
embryo is better understood, and radiographs of 
the unborn child show the centres of the ossification 
of the bones before birth and are often of invaluable 
assistance to the obstetnoian 

The X-ray localisation of foreign objects in the 
body is a routine matter m hospitals, which are 
called upon to deal with an amazing variety of 
objects, for example, corns and safety-pins swal¬ 
lowed by children, dental plates inadvertently 
swallowed, nails, screws, safety razors, etc, 
deliberately swallowed by prisoners and others, 
and legacies from the War in the shape of buned 
bullets and shrapnel 


Crenetics Since 1910 

By Prof J B S Halda-NB, f k s , Professor of Genetics, University College, London 


''P'HE state of genetioal knowledge in 1910 can 
^ be learnt from Bateson’s “Mendel’s Prin¬ 
ciples of Heredity”, of which the first two editions 
were published in 1909 and 1913 The principles 
which Mendel had shown to hold for seven con¬ 
trasted pairs of characters in Pxsum had been 
extended to a very large number of characters in 
many plant and animal species, including man 
The mam additions to these principles were the 
pure line, multiple allelomorphism, partial linkage 
between genes, epistasy, and one of the four types 
of sex linkage now known The latter discovery, 
along with oytologioal work, had made the genetics 
of sex determination fairly clear At least one 
case of extranuclear inheritance had been recorded 

Mendel’s theory was based on the hjrpothesis 
that a (diploid) heterozygote produced two kinds 
of (haploid) gametes in equal numbers. This has 
since been proved in oases where the haploid 
generation has a number of variable characteris¬ 
tics , notably by v. Wettstein in mosses, or where 
individual haploids can bo bred from, as by 
Anderason-Kotto in ferns In such cases it is 
found that the products of a single meiosls are 
always exactly two cells carrying one member of 
an allelomorphic pair and two carrying the other. 
When several pairs are segregating, four different 
haploid types may anse, and a further analysis 
shows that genetic segregation may be associated 
with either meiotio division. 

The oytologioal basu of genetics was cleared up 
by Morgan and his oolleogues Bridges, Muller and 
Sturtevant, working on Drosophila mdanogtuUr. 
They were able to show that the genes were located 
at different points on the ohroihosomes. Adequate 


chromosome maps exist for several species of 
Droaophtla, and, thanks largely to the co-ordma- 
tive work of Emerson, for Zea Mays Less com- 
plete maps exist for Lathyrus (Punnett) PharbUts 
(Imai) and other plants By studying the giant 
chromosomes of the gland cells in Drosophila, 
Painter has been able to correlate the theoretically 
derived gene map with visible structure, and Muller 
and Prokofieva have detected visible changes 
associated with a diSerence affecting a single gene. 
Using chromosomes which were microscopically 
distinguishable owing to the attachment of sections 
of other chromosomes to them, Stem found that 
the visible changes in any individual could be 
predicted from its genetical constitution Thus 
crossing-over is a physical fact as well as an ex¬ 
planation of genetioal phenomena 

Similarly, Darlington has shown that there is 
a quantitative agreement between microscopically 
visible chiasmata and genetically detectable cross¬ 
ing-over, and has made it probable that these 
two events, which are really aspects of the same 
phenomenon, are both due to the relief of strains 
produced in the chromosomes by coiling. Equally 
sinking is the oytologioal evidence that abnormal 
types of linkage are associated with ojrtologioally 
visible exchangee of parts between different 
chromosomes (Muller and Altenburg, Hammarlund 
and Hakansson, Dobzhansky, McClmtock, etc.). 

Oenothera Lamarekiana and other forms which 
breed nearly, but not quite, true, have been shown 
to be examples of permanent heterosygosls. Here 
the organism fennus two kinds of gametes, but 
only one of Hie three possible oombinations 18 
produced, owing to inviability or competition. 
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The genetical anals^^is of Oenothera i8 mainly due 
to Renner, while Gloland, Darhngton and other 
workers have elucidated its cytological basis, on 
principles largely suggested by Bolling’s work 
Meanwhile Muller built up and analysed a Droso- 
ph\la which behavwl like Oenothera, possessing 
balanced lethal genes in two homologous chromo¬ 
somes 

The genetics of polyploids are now understood 
Gregory studied the genetics of the autototraploid 
Prtmida nnensta, which contains four similar sets 
of chromosomes, and Winge pointed out that 
hybridisation might lead to an increase in the 
number of chromosome sets The distinction 
between autopolyploids with more than two 
similar sets of chromosomes, and allopolyploids 
with several unlike seta of pairs derived from 
different species, was made by Kihara and Ono , 
while R E Clausen and Goodspeed, Newton and 
Pellew, and many other authors analysed allo¬ 
polyploids Miintzing, by hia synthesis of OaJeopata 
telrahU from 0 pvbeacens and O apeciom, was the 
first to prove that Lannean species had arisen by 
hybridisation and doubling of the chromosome 
number The gradual discovery that most culti- 
vated plants are allopolyploids has given this work 
gr(*at practical importance 

The origin of new genes by mutation was a rare 
and uncontrollable process until Muller showed 
that it could be speeded up at least two hiindre<l 
times by X-rays Mutations generally lower the 
viability of an organism, but may raise it 
(Timofteff-Ressowsky). They are generally re¬ 
cessive, but sometimes dominant They are at 
least sometimes reversible by a further dose of 
X-radiation, and therefore cannot be regarded as 
mere injunes They can also be provoked to a 
slight extent by heat, while the possibility of 
producing them by chemical agencies is still 
sub jud%ce. The majority of mutant genes in 
animals appear to be lethal when homozygous A 
proportion of these, including many so-called 
dominants, produce visible effects in the hetero¬ 
zygous condition. 

In the normal type of sex determination one 
sex has two similar X-chromosomes, while the 
other has a single X, or more usually an X and a 
dissimilar Y. Besides genes carried by the X, the 
work of the last twenty-five years has disclosed 
others carried by the Y only (l^hofleld, Castle, 
Winge, Stem, etc ) or by both X and Y (Schmidt, 
Aida, Winge, de Zulueta, Philip, etc.) Genetioal 
Anomalies of sex linkage occurs in females with an 
added P-ohromosome (Bridges), .with attached 
X-chromoBomes (L. V. Morgan), translocations of 
aec-Unked genes to other chromosomes, and so on 
Bridges, by studying triploid Dmoophila, showed 
that sex is determined not by the number of 


X-ohromosomes but by the balance between them 
and the autosomes Thus animals with three sets 
of autosomes are females if they have three 
X-ohroraosomes, and intersexes if they have two 
Goldschmidt showed that in LymarUria the X- 
ohromosomes contain genes making for maleness, 
the cytoplasm and perhaps other constituents 
making for femaleness By crossing geographical 
races of different sex potency he was able to pro¬ 
duce intersexes or complete sex reversal In 
Lebiates, Winge has been able to shift the sex- 
determming mechanism to a different pair of 
chromosomes, producing XX- or PP-males in¬ 
stead of the normal X1' 

Tn Hymenoptera and some other groups the 
male is haploid Here Whiting and others have 
shown that all genes Iwhave like the sex-linked 
(X-linked) genes in man But in Habrobraeon at 
least, Whiting has proved that there is a further 
complication, the female being XY, the male X 
or Y, while X eggs are normally only fertilised by 
Y sperm, and conversely Thus genes in the X- 
and P-chromosomes show a fourth tyjie of sex- 
linkage 

Finally, the Thallophyta have shown an astonish¬ 
ing variety of sexuality V’ Hartmann has found 
that in some flagellates sex is purely relative, a 
given type of gamete functioning as male with a 
less male partner, and conversely , while Kniep 
found two complementary sex pairs AB and ab, 
Ab and aB, in certain fungi, determined by two 
pairs of allelomorphic genes Still more compbeated 
oases exist, and it is very difficult to draw the line 
between sexes on one hand, and exogamous 
groups of self-sterile hermaphrodite plants, which 
may be determmed as in fungi (Correns) or by 
senes of multiple allelomorphs (East and Mangels- 
dorf, l,ehmann and Filzer, Sirks, Bneger, Crane, 
etc) 

Much work hoe been done on individuals com¬ 
posed of two or more genetically different types of 
tissue, including mosaics, gynandromorphs, and 
plant ohimeeras They may arise from grafting, 
double fertilisation, loss of a chromosome, mutation 
and so on Among the most notable work is that 
of Morgan and Bridges on Drosophila, that of 
Jbrgensen and Crane on Sotanum and that of 
Imoi on variegated plants 

Besides inhentanoe duo to genes, extranuclcar 
inheritance undoubtedly exists The earlier work 
of Correns on the inhentanec of abnormal plastid 
type has been extended, and other characters trans¬ 
mitted only by the seed parent have been recorded 
in plants Little finds that the tendency to spon¬ 
taneous cancer is largely inherited from the 
mother. However, Miohaelis showed that in one 
such case the cytoplasmic influence gradually 
diaappeared in the Oourse of ten generations, 
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whereas genes in the nucleus show no such ten¬ 
dency Jollos and Goldschmidt studied Dotter- 
modtjikationen in Drosophila and other animals 
These arc changes of colour and shape produced 
by heat, and inherited from the mother only. 
Unlike mutant genes, they gradually disappear. 
A good many supposed cases of Lamarckian 
mhentanoe of acquired characters have been 
investigated Many have been disproved, and 
none has been conclusively proved However, the 
work of McDougall on rats and Sladden on 
Carausiua, which suggest inheritance of acqmred 
habits, are still under investigation 

Apart from these rather aberrant cases, there is 
inoreasmgly strong reason to think that all herit¬ 
able variation is due to genes The evidence is 
particularly strong in Drosophila and Zea Mays, 
where characters determined by genes in several 
different chromosomes can readily be investigated 
by linkage tests Fisher showed that the data of 
the biometne school on inheritance of human 
stature were consistent with the view that stature 
18 determined by a number of genes, and the work 
of Punnett and his colleagues on inheritance of 
weight in poultry and rabbits confirms this view 

Human genetics has consisted largely of the 
accumulation of pedigrees Very many genes are 
known Thus Cockayne listed more than a hundred 
affecting the skin, hair or tooth In addition to 
abnormalities, the antigens of the blood cells were 
shown by Landstemer, Bernstein, Schiff and others 
to exhibit Mendelian inheritance. In the economic 
field, sex-bnkage has been apphed by Punnett, 
Pease and Crew to determme the sex of young 
birds on hatching, and genetic prmciples are used 
to eliminate recessive lethals in cattle and horses, 
and to produce new varieties of various plants. 
But the mam economic effect has been from the 
gradual permeation of genetical principles among 
practical breeders, which has shown itself for 
example in the grading of bulls by their daughters’ 
milk yield. 

The physiological side of genetics was par¬ 
ticularly developed by Goldschmidt, who showed 
that genes determine the forrq of the adult by 
affecting larval growth rates Kraffka, Huxley, 
Zeleny, Plunkett and others have investigated 
the same problem. On the chemical side, Onslow, 
Garrod, Scott-Moneneff, Brink and others have 
shown that in many oases a gene is responsible for 
amne particular chemical process such as oxidation 
or methylation. The mechanism of segregation is 
itself controlled by genes (Beadle, Gowen, Frost, 
etc.), so that a change in one gene may affect the 
distribution of all the others 

On the other hand, httle is known of the nature 
of the gene. An analysis of multiple allelomorphism 
•hows that different modifications of the same 


gene perform the same processes at different rates ; 
however, m many oases it is certain that the genes 
do not consist of a number of like parts. At 
present the most hopeful line of attack on the 
fundamental problem of heredity, “How does one 
gene produce two like itself?’’, is to bo found in 
the study of mutation, either natural, as in the 
work of Demcrec and AndM^on-Kottd, or pro¬ 
voked by X-rays. Andersson-Kotto’s work 
suggests the possibility of distinguishing between 
a mother and daughter, or model and copy, in the 
products of gene ‘division’ 

A possibly important clue to the nature of gene 
action hes in the fact that, whereas most characters, 
for example, presence of an organ or a pigment, 
depend on the interaction of many genes, the 
presence of an antigen has so far always been 
found to be due to a single gene Hence, except 
possibly in species crosses, no organism contains 
an antigen not found in either parent (Todd) 

The cause of dominance has been much dis¬ 
cussed Bateson and Punnett regarded it as due 
to the presence in the dommant gene of something 
absent in the recessive , Fisher believes it to be 
an adaptive phenomenon due to modifying genes 
Many workers take an intermediate point of 
view 

Naturally polymorphic populations have been 
investigated, especially by Nabours, Wingo and 
Fryer The genes concerned are often found to 
exhibit a surprising amount of linkage with one 
another Tschetwerikoff, Dubinin, Spooner and 
others have shown that an apparently homo¬ 
geneous population may include many individuals 
heterozygous for recessive genes producing very 
marked variations 

The species problem has been attacked from 
several sides Vavilov pointed out that homologous 
variations in similar species generally show similar 
inhentance, but Harland has shown that there 
are exceptions to this law, and characters may 
occasionally be determined by different genes in 
related species. Sturtevant established a thorough¬ 
going parallelism in the action and arrangement in 
the chromosomes of genes in two allied Drosophila 
species. 

The differences between some species appear to 
be mainly due to genes. In the rodents this is so 
for colour, and Green has located a gene responsible 
for part of the colour difference between two mouse 
species in a particular chromosome. Other species 
differ as regards the number and structure of their 
chromosomes, and here hybrids, if they exist, are 
often sterile. In particular, Blakeslee and his 
colleagues have compared the arrfngement of the 
chromatin in a number of species of Datura from 
point of view, while Babcock has done the 
same fw Crepis and J. Clausen for Ftoid. On the 
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whole, it may be said that while we are fairly 
clear as to the nature of the genetical differences 
between related species, and it has been possible 
to imitate them within a single species (for example, 
by produomg races which differ morphologically 
and will not cross), we are only rarely able to say 
with any certainty how species have originated in 
Nature 

The study of populations has developed a 
mathematical theory, duo largely to Wnght, 
Fisher, Bernstein, Haldane and Norton The 
most important problems studied have been the 
effects on a population of inbreeding, selection, and 


mutation, and the theory of estimation from 
samples These involve among other things non¬ 
linear integrals and hnite difference equations, 
and complex theorems in inverse probabihty 
Their general result may Ih' said to favour a 
modified Darwinian theory of I'volution 

It must be emphasised that the main bulk of 
genetical research has been done by authors not 
named in tins summary, and even where no new 
principles have been discovered, their work has 
shown that the general laws laid down by Mendel 
have as wide a validity for genetics as have 
Dalton’s for chemistry 


Nuclear Structure and Chromosomes 

By Pkof R RuoGi.Ka Gates, f k s , Professor of Botany, University of lamdon 


T he quarter-century of the King’s reign has 
seen many atrikmg advances in cytology, and 
particularly in our knowledge of the structure of 
the nucleus and its chromosomes During the 
decade ending in 1910, the general theory of 
‘individuality’ of the chromosomes had been 
established by the work of Boveri and others, the 
sex chromosomes had been discovered by McClung, 
and their general relation to sex determined, chiefly 
by the work of Wilson and his school These 
remarkable beginnings definitely linked cytology 
with genetics and added strength to the view, 
already accepted in many quarters, that the 
chromosome reduction in meiosis furnished the 
physical basis for Mendeban segregation 

An equally notable line of research begun 
before 1910 was in determining the cytological 
basis of the mutations discovered by de Vnes in 
Oenothera This work laid the foundation for an 
analysis of mutations, so that by 1916 it was 
recognised that each mutation was in effect a cell 
change handed on by mitosis to every cell of the 
mutant. It was also reoogmsed at this time that 
mutations could be classified mto vanous types, 
which depended for their origin upon different 
kmds of chromosome change The process after¬ 
wards known as non-disjunction had been dis¬ 
covered m the pollen mother-cells of Oenothera 
rubrinervia in 1908, and by 1912 it was proved 
that the mutant Oe. lata must have arisen by suoh 
a prooess, as it possessed an extra chromosome. 
Many other Oenothera mutations are now known 
to have an extra chnniiosome, and the conception 
|Wf parallel mutations wai founded upon the oocur- 
tenoe of lata and other mutations in different species. 

These chromosomal mutations were regarded by 
many as convincing evidence of the chromosome 
theory of heredity. Recently (unpublished), 
trisomio (2n -f 1) mutediions have been found 


occurrmg on a large scale in a wild species of 
Oenothera Similar conditions have been observed 
by Huskins (1927) in fatuoid oats and speltoid 
wheats, plants with 40, 41, 42, 43 and 44 chromo¬ 
somes being found where 42 is the normal number, 
but the exact relation between fatuoidy and the 
extra chromosome is still undecided Blakeslee 
and his colleagues have n>cognised the twelve 
trisomio mutants to be expect'd in Batura, which 
has twelve pairs of chromosomes, as well as a 
series of secondary forms derivetl from exchange 
of segments in the pnmary tnsomics 

In 1907-9 the mutant Oenothera gvgas was 
recognised as a cell giant which had doubled its 
chnimosomes This was the beginning of the 
enormous modem field of polyjdoidy, or plants 
with chromosome multiples The mutant semx- 
gtgaa was found to have 21 chromosomes (triploid) 
by Stomps and Lutz independently in 1912 Tri- 
ploidy was discovered in Drosophila in 1921 and 
in Datura in the following year While rare in 
animals, polyploidy is so widespread in flowenng 
plants that a genus which does not show at least 
one case of it may almost be regarded os excep¬ 
tional Nearly all our cultivated plants, suoh as 
wheat, oats, sugarcane, cotton, apples, ohemes, 
tomatoes, potatoes and pineapples, are now known 
to have varieties or species which possess different 
multiples of a particular basic number Among 
wild species of roses, chrysanthemums, maples, 
horse-chestnuts, docks, violets, primroses, clovers, 
ragweeds, strawberries and many others, similar 
conditions prevail, so that the evolution of many 
plant genera has clearly been accompanied by the 
development of higher chromosome multiples from 
an ongmal basic number, such as 6 = 7, 9, 13 or 
17, for the genus Whore 26 is the ordinary 
(diploid) condition, some species may have 46, 66, 
66, 106, or occasionally even higher multiples. 
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Thus ui the genus Potentilla, where b = T, species 
with 2b, ib, 86, 106, 126, 146 and 166 are known. 

In the cottons, where 6 = 13, it was found 
(Denham, 1924) that the Old World species had 26 
chromosomes whole the cultivated American cottons 
have 46 More recently, several wild species m 
Lower California and the Galapagos have been 
found to be diploid When and how the chromo¬ 
some doublmg in the cultivated cottons took place 
is at present unknown 

Wild species with an odd number of chromosome 
multiples reproduce apomictically, as, for example, 
the pentaploid roses, the tiger lily, which is triploid, 
and the tnploid day lilies In large genera there 
may be several basic numbers, as in Pnmvla, where 
different sections or subsections of the genus have 
9, 10, 11 and 12 respectively as basic numbers 
Less IS known as to how one basic number changes 
into^ another, but there is evidence that end-to- 
end fusion of certain chromosomes, fragmentation 
and non-disjunction as well as other changes have 
been at work In Drosophila it seems clear that 
SIX pairs of chromosomes, which some species (for 
example, D vtrilia) still have, was the original 
number, this number being diminished to five pairs 
in D obscura and four in D mdanogaster and other 
species by fusion to form the long pairs D 
WiUieUmi has only three pairs, the small pair 
having disappeared Changes in the relative 
lengths of chromosomes have also been taking 
place in various genera 

These discoveries regarding polyploidy are 
fundamental for an understanding of phylogony, 
the results of crossing, and various other fields of 
genetics 

In 1922 Blakosleo discovered haploidy in 
Datura, that-is, that an egg cell may develop 
parthenogenetically to produce a plant having a 
Single set of chromosomes in its nuclei Such a 
plant is usually much dwarfed and almost com¬ 
pletely stenle, since the chromosomes have no 
mates and are irregularly distnbuted in meiosis , 
but it 18 significant that it has the morphology of 
the sporophyte Haploids have since been dis¬ 
covered in such plants as Crept*, .tobacco, wheat, 
tomatoes, Oenothera, and in noe, where Japanese 
investigators have found them to occur with 
exceptional frequency 

Fuially may be mentioned the remarkable cases 
of amphidiploidy, in which a stenle interspecific 
hybnd doubles its chromosomes and so becomes in 
effect a new fertile species with a higher chromo¬ 
some number The early case of Pnmvia ketaensts 
is now known to be of this character (Pellew and 
Newton, 1929). Nicotiana dtgluta was produced 
in this way by Qoodspeed and Clausen in 1926 and 
DigitaiM mertonensia at Merton in 1928. There is 
evidence that such cultivated plants as tobacco 


and the loganberry have ongmated by similar 
processes Remarkable in this connexion is the 
history of Dahlia variabilia, which is native to 
Mexico and shows a double senes of colours as 
well as the well-known stnkmg morphological 
vanations It has been shown to bo an amphi- 
diploid, the two colour senes being contnbuted 
by different species (Lawrence, 1929) It may well 
have ongmated under cultivation in Aztoo gardens 
Even more striking has been the creation of the 
‘new genus’ Raphanobraasica by crosses between 
the cabbage and the radish, each with n = 9 
chromosomes (Karpechenko, 1924), and Aegilo- 
tnehum by crosses between Aegilopa and wheats 
(Tsohermak and Bleier, 1926) Amphidiploids be¬ 
tween wheat and rye have also been obtained by 
Tumyakov at the Saratov station on the Volga, 
and recently by Ijobedeff in the Ukraine, who 
claims that they reproduce apomictically If so, 
this 18 a further similanty to some of our wild 
polyploid species in such genera as Hieracium and 
Anlennana The fact that the tetraploid hemp 
nettle, Oaleopaxa Tetrahit, a well-known Linnean 
species in the Bntish flora, has been synthesised 
by crossing two related diploid species, and that 
the noe grass, Spartina Townahendii, which spreads 
so rapidly m coastal waters, was found to be an 
amphidiploid hybnd between a Bntish and an 
introduo^ Amencan species, shows the importance 
of polyploidy in phylogeny and m connexion with 
taxonomic studies The experimental amphi¬ 
diploids are new species m every sense of the 
word, for not only do they breed true in the 
main, like other species, but they are partially 
stenle with the species which produced them The 
two processes of doubling the chromosome sets and 
then differentiating them through gene mutations 
can be traced in many p^ant genera 
To return to 1910 ||organ published his first 
mutation in Droaophilor—red eyes to white—m that 
year, and in the following year found nine wing 
mutations and five mutations in eye colour In 
1912 the study of sex-linkage m Droaophtla began, 
orossmg-over soon came to be studied on an un¬ 
precedented scale and m this way more than five 
hundred mutations have been assigned their rela¬ 
tive positions in the four pairs of chromosomes. 
By 1926 it was possible for Morgan to announce 
his law that the number of linkage groups corre¬ 
sponds with the number of chromosome pairs 
This was confirmed by Punnett for Laikyrua in 
1927 ; and in maize, where each of the ten pairs 
of chromosomes can be identified by its appearance, 
a map of the genes in each chromosome has been 
constructed by crossing-over experiments, chiefly 
by the Cmmell school In 1916, Bridges us^ oases 
of non-disjunction of the Z-chromoeomes in 
DroaophUa to prove that sex-linked genes were 
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borne ia the X. Later, he also found individuals 
with a third member of the tiny fourth chromo¬ 
some, as well as others having but one member 
of this pair 

Morgan’s theory of crossing-over was founded 
upon Janssen’s observations (1909) of chiasmata 
m meiosis, but exactly how chiasmata are formed 
and how they are related to crossing-over is still 
a matter of controversy on which many observa¬ 
tions are being made and various views are held 

In 1922, L. V Morgan found a strain of Droso¬ 
phila in which the two X-chromosomos of the 
female had become permanently attached end-to- 
end Before the condition was observed cyto- 
logically it had been predicted on the basis of the 
peculiar breeding results with this strain The 
condition has since appeared independently in 
other strains. 

Arrangement of the chromosomes of Oenothera 
in a oham at dialunesis was discovered in 1908, 
and in 1922 Cleland found that the number con¬ 
nected into a ring was characteristic of certain 
species This condition, which is now known as 
catenation, is rooognisixl as fundamental to the 
genetics of Oenothera, and the catenation in many 
species, hybnds and mutations, has been detor- 
nuned It accounts for the usual absence or in¬ 
frequent occurrence of ordinary Mendehan segrega¬ 
tion, the occurrence of ‘complexes’ of characters, 
the twin hybnds of de Vries and the fact that 
heterozygous species breed true In order to 
account for all these phenomena it is necessary 
to assume, not only that the chromosomes occupy 
fixed positions m the ring, but also that they have 
a fixed onentation This has recently been shown 
experimentally to bo the case The 14 chromo¬ 
somes of Oenothera may be all ui a nng or in seven 
pairs or with various arrangements of smaller 
rings The fifteen possible groupings (a few un¬ 
published) have now all been observed m different 
forms of Oenothera 

Chromosome catenation has smoe been dis¬ 
covered in a number of other plant genera, in¬ 
cluding Datura, Aucuba, Rhceo and Pisum It can 
be produced by crossing two Oenotheras each with 
seven free pairs, and also by crossing certain 
strains of Datura or Ptsutn. Of special interest 
is the cross between a Tibetan and a European 
variety of (PeUew and Sansome, 1931) in 

which a ring of four chromosomes arises. Catena¬ 
tion has also recently been produced in Oenothera 
by exposing the pollen to X-rays The theory of 
4fegmental interchange was proposed by Belling 
♦nd Blakealee (19^) to account for the chromo¬ 
some linkage arising m certain Datura crosses, and 
has sinoe been shown to be widely applicable to 
O^natiitfa and all other oases in which ring forma¬ 
tion takes plaoa as a result of otossing. 


In 1927 Muller announced that the mutation 
rate in Drosophila could be increased a hundred¬ 
fold by subjectmg the germ cells to X-rays The 
exact nature of the effect on the chromosomes is 
still unknown, but in addition to gene mutations, 
many of which are lethal, chromosome fragmenta¬ 
tions, deletions and segmental translocations are 
produced by this means It has been apphed to 
various plants, notably Nicotiana, liarley. Antir¬ 
rhinum and recently Oenothera There are now 
many Unes of evidence that translocation of 
chromosome segments can take place in Nature, 
and it has been shown, for example, by comparing 
the senation of the genes in Drosophila meUino- 
gaster with that in D sxmvlans, that a segment of 
jhromosome iii in one of these species has been 
inverted. 

Phylogenetic significance also attaches to the 
secondary pairing of chromosome bivalents in 
meiosis This was first observed by the Marchal, 
(1911) m mosses in which the chromosome numlx'r 
had been doubled exiienmentally Hagerup (1927) 
noted it in a hermaphrodite tetraploid species 
evidently derived from Empetrum nigrum Dar¬ 
lington (1928) used it in interpreting the history 
of the polyploid cherries Secondary pairing 
appears to be due to a residual attraction, and 
indicates that the chromosome bivalents which 
show it are themselves more distantly homologous 
In other words, it is an indication of polyploidy or 
similar processes in the more remote ancestry, and 
throws hght on how chromosome numbers have 
changed from genus to genus The Pomoideee, a 
group of Rosaceous genera, have 17 chromosomes 
They show secondary jMvinng and other multivalent 
associations (Darlington and Moffatt, 1930) which 
indicate how this number has been derived from 
an earlier 7, which is charactenstic of many genera 
in the family, such as Rosa itself Secondary 
pairing has been observed also in Pyrus, Dahlia, 
Brassica, Gossyjnum and many other oases, where 
it helps to throw hght on nuclear phylogeny 
(Lawrence, 1931) 

Important advances have also taken place in 
regard to chromosome structure, although in this 
fascinating field many points are still unsettled 
Most investigators appear to be now agreed that 
the chromosomes are double in anaphase as well 
as prophase, from which it follows that the split 
occurs about the time of metaphase and that the 
chromosome is a double structure throughout the 
mitotic cycle. The chromonema theory, according 
to which the essential part of the chromosome is a 
thread of uniform thiolmess, dates from Vejdovsky, 
1912 The ohromomero theory, of granules aligned 
Uke beads on a stnng, is much older. Both views 
have strong supporters at the present time and it 
does not yet appear how their differences will bo 
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resolved Wenrioh (1916) found that in grass¬ 
hoppers particular ohromomeres could be identified 
by their size and position on the chromosome 
Belhng (1931) identified the ohromomeres with 
the genes, and attempts at counting them in 
various plants have given values ranging roughly 
from 1000 to 2600 The chromosome threads become 
spiral m vanous stages of mitosis, and Kuwada 
has found indications of a spiral within the spiral 
Others find the spiral ohromonema splitting length¬ 
wise in prometaphase 

In what may be called the external morphology 
of the chromosomes more marked progress has 
been made In 1912, S Navashin discovered that 
certain chromosomes m GaUonia have a tiny more or 
less globularsatolliteattachedto oneend bya thread 
One or more pairs of satellited chromosomes have 
since been observed in many plants and animals 

'The spindle fibre attachment constriction is now 
a well-recognised feature of all plant chromosomes, 
and ‘kmetic bodies’, ‘knobs’, ‘heads’, additional 
constnctions, vesicles and their special features 
have been observed Levitsky, M Navashui and 
others of the Russian school have been active in 
comparing the karyotypes of vanous plant groups 

The nature of the nucleolus has long been a 
mystery, but hght has recently been thrown on 
this problem Wenneh (1916) noted in the meiotic 
nuclei of a grasshopper that the nucleolus boro a 
constant relation to a particular jiair of chromo¬ 
somes Later a definite ‘nucleolar body’ was dis¬ 
covered as a darker stainuig area of the nucleolus 
in pollen mother cells of Laihyrua (Latter, 1926), 
and it was shown that a loop of the chromosome 
threail was constantly attached to it The same 
condition has smoe been found m Lathroea, 
Oenothera, Malva and nee, and frequently two 
such bodies rather than one are attached to the 
nucleolus S Navashin had observed a pair of 
satellites attached to the nucleolus, and in studies 
of maize, McChntock (1931) heis shown that the 
satelhted pair of chromosomes is concerned in pro¬ 
ducing the nucleolus in teleophase at a particular 
locus When those chromosomes are widely 


separated, two nucleoli will be produced. Hoitz 
(1931) has observed similar conditions in Ficta 
and other plants as well as m insects (1933), while 
Deanng (1934) shows in the amphibian Ambly- 
stoma the same relation between a satellited pair 
of chromosomes and the (usually two) nuolooh 
present Thus it appears to be the function of a 
particular locus of one pair of chromosomes to 
produce the nucleolus, but this is not the whole 
story In this, as in other fields of nuclear study, 
the results m animals and plants have been re¬ 
markably synchronised 

Lack of space prevents more than mention of 
the important method of micro-dissoction, by wluch 
bving cells can be dissected with glass needles 
under an immersion lens Introduced by Kite and 
Chambers in 1912, it has led to many interesting 
observations of the physical condition of various 
cell constituents, mcludmg the chromosomes 

Fmally, we may refer to the mvestigations of 
the chromosome structure in the salivary glands 
of mseots. These giant ohromosomos have long 
been known to show a banded structure, but its 
significance has only been brought out by the 
recent observations of Painter, Bridges, Koltzoff 
and others The discs differ markedly m details of 
structure, but they are defimtely spaced at varying 
intervals along the chromosomes, and from the 
eviilence of their pairing and genetic behaviour it 
IS clear that they must be identified m some way 
with the genes Certain of the bands have been 
shown to vary aocordmg to the genetic make-up 
of the animal Bridges has just published (J. 
Hered , 26, No 2) maps of the four chromosomes 
(significantly separated into six) m the salivary 
glands of Drosophila melanogaster, identifying 
each band and also pomtmg out many other 
structural features or landmarks at vanous loci 
of the chromosomes These chromosomes totid 
about 1180 ( 1 , or 160 times the length of fhb 
meiotic chromosomes The bands, which probably 
represent loci, number 2660, the little fourth 
chromosome having 34 This begms a new era m 
chromosome study 


Chemistry of the Anthocyamns 

By Peof R. Robinson, f b a , Waynflete Professor of Chemistry, University of Oxford 


T he classical paper of Willstktter and Everest 
(1913), on the isolation of the pigment of 
blue comfiowers, heralded a dramatic transforma¬ 
tion of the state of our knowledge of the blue and 
red colourmg matters of flowers and blossoms, and 
the present position is that we not only know the 
molecular structure of the more important and 
widespread anthooyanins, but also that many of 


them have been made artificially m the laboratory. 
With the simultaneous growth of precise mforma- 
tion about chlorophyll, the carotenoids, the poly¬ 
saccharides and the terpenes, one may say that 
all the more obvious challenges of vegetative 
Nature to the organic chemist have been tsdren up, 
and taken up sucoessfiilly. Deep mysteries 
there are still, it is true, but one must probe 
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beneath the surface in order to find them Will- 
stfetter owed his triumph largely to recognition of 
the fact that the anthocyanins, although non- 
nitrogenous, form salts with strong acids, an<l 
these salts can be purified by means of the technique 
appropriate to many ammonium salts, that is, 
solution in a hydroxyhc solvent and precipitation 
with a non-hydroxylic solvent 

All early observation records the unconscious 
use of formic acid for the extraction of an antho- 
cyamn J Wray (1670) wrote “Bare an ant¬ 
hill with a stick and then cast the [chicory] flowers 
upon it, and you shall see the ants creep very 
thick over them Now as they creep, they let 
fall a drop of liquor from them, and where that 
chanceth to hght, there you shall have in a moment 
a large red stain” This was foUoweil up and red 
extracts of blue chicory flowers were maile with 
acidic solutions 

WiUstattor and his colleagues extracted the 
anthooyamn salts by means of methyl alcoholic 
hydrogen chloride, acetic acid or other similar 
solvents, and precipitated a crude, often syrupy, 
product with ether The process was usually 
repeated, perhaps with variation of solvent, and 
until the anthooyamn could be caused to separate 
from aqueous or aloohobc solution as a chloride or 
picrate Purification was then possible by crystal- 
hsation, or a senes of separations leading to 
eventual crystallisation The different examples 
offered very divergent degrees of difficulty and 
indeed, m some oases, the skill of the florist in the 
breeding of deeply-coloured varieties has been 
such that the dried petals can almost be regardcsl 
as crude anthooyamn 

The blue cornflower and the red poppy represent 
the more difficult type, whereas the colouring 
matter is readily isolated from special deep red 
varieties of dahhas and chrysanthemums and from 
certain garden violas The dried petals of the 
blue-black viola [V%cla tricohr) employed by 
Willstatter and Weil (1916) for the isolation of 
violanin contained no less than 24 per cent of this 
pigment 

Willstatter was fortunate in the selection of 
material because among the first flowers studied 
were to be found representatives of the three mam 
types in thq group. From the cornflower, the rose 
and the dahlia he obtained oyanin chloride, 
CtTH,iOi,Cl, which splits up on hydrolysis mto 
cyanidin chloride, CuH,iO,Cl, and two molecules 
frf glucose; fixim the scarlet pelai^gomum he 
isolated pelaxgonin chloride, C|,H,|0,|C1, which 
iiinUaxly yields on hydrolysis two molecules of 
gluoose and pdargonidin chloride, CiiH„0,CI, 
whilst the wild purple larii^pur afforded ^Iphimn 
(fliloride, OuH»0„Cl, which gives, on hydrolysis, 


delphtntdtn chloride, C„H,,0,C1, along with two 
molecules of glucose and two molecules of p- 
hydroxybenzoic acid [Anthocyanins contaming 
acyl groups, often p-ooumanc acid (Kairer), are 
widely distributed and arc te’-med complex arUho- 
cyamna The true analogue of jxslargomn chlonde 
and oyanin chloride in the delphinidm series has 
recently been isolated from Salvm jwtlea.'* (Reynolds, 
Scott-Moneneff and R R , 1934) , it is termed 
delphm chloride and has the eoiupn.sition 

c„H..o.,ri ] 

The aglucones were termed anthocyanidin.s, 
and in addition to the throe already mentioned 
only certain of their methyl ethers have been 
en<‘ountered The two or three exceptional cases 
serve merely to estabhsh the rule that all the 
anthocyanins are derivatives of the three basic 
types Further work showed that the aglucones 
may be combined with one molecule of glucose 
or of galactose, or with a rhamnogluoose or aldo- 
pentoglucose, and that isomeric diglucosides exist 
Thus mecooyanin ohlonde (from Papaver rhoeas) 
18 quite different from cyamn chlonde, but like 
it has the composition C„H„Oi,Cl, and it also 
fiirmshes cyamdin (ihlonde and two molecules of 
glucose on hydrolysis 

The probable nature of the difference between 
pelargomdin, cyamdin and delphimdm is clearly 
mdicated by the results of fusion with potash All 
three give phloroglucmol (i) as one of the products, 

“ 0 “ 

on 

(I) (II) (III) (IV) 

but pelorgonidm was iii addition degraded to 
p-hyffi'oxybenzoic acid (ii), cyamdin to proto- 
oatechuio acid (m) and delphinidm to gallic acid 
(TV) 

Taking mto consideration the results of pre¬ 
cedent investigations on natural flavoiies (luteolin, 
v) and flavonols (quercetin, vi) with which the 
names of Kostanecki, A G Perkm and Hcrzig are 
chiefly associated, and also the accumulated 
knowledge of the properties of flavylium salts 
(such as vn) (CoUie, Werner, Bulow,, Decker, 
W H. Perkin and R R ), it was apparent that the 
facts pointed to the formula vin for cyamdin 
ohlonde The formulsB for the other antho* 
oyanidins would be denved by modifloations 
of the group A m vin to conform with the 
results of potash fusion as mentioned above 

This surmise was quickly justifled by the 
disoovury that flavones and flavonols could be 
reduced by metals in acid solution with the 
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formation of oxonium salts having the reactions 
of snthocyamdms (Everest, Willstitter) In par- 
tioular, Willst&tter and Mallison showed that 
quercetin gives a small yield (0 6 gm. from 30 gm ) 
of pure cyamdm chloride when it is reduced in 

■CO'?" ‘CO? 

■c6^ 


aqueous methyl alcoholic hydrochloric acid by 
means of magnesium (VI —> vin) This was 

followed up by a more formal synthesis of 
pelargomdm (Willstatter and Zechmeister), 
whilst the present wnter and his collaborators 
have synthesised all the anthocyamdms, in¬ 
cluding the methyl ethers, by convenient 
and generally applicable methods 
The naturally occurring methyl ethers of 
the anthocyamdins are peonidm chlonde (ix), 
the oglucone of peonin, a digluooside, and 
oxycoccicyamn, a raonogluooside , petumdin 
chlonde (x), the aglucone of petunin chlonde, 
a digluooside , malvidm chlonde (xi), the 
aglucone of a monogluoosidc, a monogelacto- 
side, a digluooside, and of complex antho- 
cyanins, hirsutidin chlonde (xii), found 
only as the aglucone of hirsutin chlonde, a 
digluooside of Pnmula htrauia (Karrer) Of 
these, malvidin, also called synngidm and 
oenidin, is of such frequent ooourrenoe that it 
almost deserves reoogmtion as a fourth funda¬ 
mental type Its monoglucoside is oenin, the pig- 


the products were finally demethyli^ted by means 
of hot hydriodio add Such a process could clearly 
not be apphcable to the methyl ethers (ix-xii), 
and a technique has been gradually evolved that 
allows of the minimum of protection, and that by 
means of acyl groups only The scheme below 
illustrates the stages of the synthesis of malvidin 
chloride by the best-known method 

Phloroglucmaldehyde (xin) may be synthesised 
from carbon vta five isolated intermediate stages, 
namely, acetylene, benzene, mtrobenzene, tnmtro- 
benzene, phloroglucmol; hydrooyamc acid is also 
used and may be obtained from carbon m two stages 
The mtermediate xv may be synthesised from car¬ 
bon m thirteen isolated stages, namely, acetylene 
benzene, benzoic acid (better m one more stage) 
disiilphobenzoio acid, 3 6-dihydroxybonzoic acid 
bromodihydrorybenzoic acid, gallic acid, trime 





"CO^" 


thoxybenzoic acid, syringic acid, acetylsyringio 
acid, acetylsyringoyl chloride, diazodimeldioxy- 
acetoxyaoetophenone, (o-4'diaoetoxy-3 • 6-dime- 
thoxy-acetophenone, two carbon atoms are 
introduced by way of carbon monoxide, methyl 
alcohol, methyl sulphate, and one from carbon 
monoxide, methyl alcohol, methylaraine, methyl- 
urea, nitroBomethylurea, diazomethane 



meat of black grapes, one of the most froquently 
studied anthooyanins. 

In the earlier work on onthocyanidin syntheses 
(Pratt, B.B.) it was thought necessary to protect 
the nuclear hydroxy] groups very completely, and 


The monobenzoylphlorogluomaldehyde (xrv) has 
been found to be a particularly convenient first 
component m all syntheses of the above type, and 
its use (Robertson, B B.) facilitated the synthesis 
of the anthocyanins themselves. Hmts in regard 
to the site of the sugar residues in the anthooyanins 
had been obtained from a study of their colour 
reactions and other properties (Willst&tter, Karrer, 
B. B and thw colleagues) m comparison with 
synthetic, analogous flavylium salts, but it is 
unnecessary, in this brief article, to reoounf the 
arguments, especially os pone of them was con¬ 
clusive. The case is (me in which synthesis haa 




May 4. 1935 


NATURE 


735 


been applied not merely to the confirmation but 
also to the determination of structure 

Nor is it necessary to mention the several stages 
of approach to the synthetic method, which is 
identical in pnnciple with that already described 
It was a question of applying the art of the orgamc 
chemist to the preparation of the various glucosid- 
ated mtermediates of types xiv and xv For 
example, by suitable modifications the four 
possible isomeno p-glucosides of pelargonidin were 

■CCk3" 'OO^' 


pigments, malvidm S-galactoside was synthesised 
(Beil, R R ), and its distribution properties wore 
found to differ from those of oemn (malvidm 
3-glucoside), so that a study of malvidm 3- 
glyoosides contaming unidentified sugar residues 
was feasible Cyclamin (from cyclamen, Karrer) 
was found to bo identical with tenin, but primulin 
(from F stnensts), isolated by Miss R Scott- 
MonorieflF, tallied with the galactosido Closely 
related to the monoglycosidos are the true biosides, 
and one example has been cleared up by 
synthesis Cyanidin 3-cellobio8Kle, 3-malto- 
H side, 3-lactoside and 3-gentiobioaide were 
synthesised (Iniibuse, Grove and R R) and 
the latter was found to be identical with 


WiUstatter’s mecocyanin The rhamnogluco- 
sides have not yet been prepared in the 



synthesised (xvi, xvn, xviu, xix) (Robertson, 
L4on, Seshadri, R R ) ; xvi was found to be 
identical with Willstatter’s callistephm and xvii 
with his pelargonenin, not a natural anthocyanin 
but the first product of the hydrolysis of the 
diglucoside, pelargonm 

The natural monogluoosidic anthocyamns are 
all constituted like xvi The naturally occur¬ 
ring mono-glycosidea synthesised are callistephm 
(from the aster or red carnation), chrysanthemin 
(oyanidm 3-gluooside from the chrysanthemum 
and other flowers), oxycoccicyanin (peonidm 
3-glucoside from American cranberries), canin 
(malvidm 3-gluooside from purple-black grapes), 
fragann (pelargonidin 3-galacto8ide from straw¬ 
berries), ideein (cyanidin S-galactoside from 
European cranberries), primulm (malvidm 3- 
galsrCtoeide from Primula atnensM) The last- 
mentioned case 18 of mterest because it illustrates 


laboratory but their reactions are closely 
OH similar to those of known S-sacchandes 

There remam the diglucosidic antho- 
cyanins par excellence —pelargonm, cyamn, 
malvm, etc At first regarded as biosides, 
these are now known to be di-monoglucosides, 
and the two sugar residues are attacheil to different 
hydroxyl groups of the anthocyamdm molecules 
The suggestion that they are 3 S-diglucosides 
was first put forward m a letter to the Editor of 
Natuee (G M. R and R R ) and it was quickly 
confirmed by synthesis Tlie glucose rests must be 
introduced mto both components Normally and 
preferably these were aoetylated, and the product 
was submitted to hydrolysis by alkali and recon¬ 
stituted by the action of hydrochloric acid 

It IS perhaps a matter of mterest that cyanm 
chloride (xx) has been synthesised directly from 
unprotected components (Resuggan, R R ) 
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the value of one of the methods used for the 
characterisation of anthocyanins. The mono- 
glucosides are distributed between dilute hydro- 
ohlmio acid and Moamyl alcohol, but tbe distri¬ 
bution number varies with the concentration 
By plotting the logarithms of the concentrations 
in the aqubous and edoohoUc layers against each 
other, a straight line is i^btained with a slope of 
2; tins indicates that double molecules exist m 
the water and ungle molecules in the Moamyi 
aloidiol. Tbe ourves obtained in this way are 
much more reliable than single detwmiitations of 
the distribution numbers because they afford 
e'^eooe of bomog^eity. 

In oonneii^ion with work on the bilberry 



The naturally occurring 3. fi-digluoosides syn¬ 
thesised include pelorgonin, cyanm, peonin, malvm 
and hirsutin (Todd and R R) ; the additional 
daae of delpUn has been mentioned aheady 
The possession of pure synthetic specimens of 
the anthocyanins and anthooyomdins has mode it 
possible to devise simple tests for the rapid 
reoogmtiqn of the nature of the pigments in crude 
extracts of plant material, and a survey (Q. M R 
and R. R ) has been made of a wide variety of 
fiowerq and other parts of plants in respect of their 
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anthooyailin content In general, we are able to 
specify the anthocyanidin and the position of the 
sugar groups, but the latter cannot be identified 
(except for rhamnose and the aldopentoses) This 
survey has made the dominating position of 
pelargonidm, cyamdin, delphimdm and malvidin 
even more clear, but it has also disclosed the 
occurrence in Nature of certain widely distributed 
anthocyamns not yet isolated in substance As 
examples, the pclargomdin 3-biosido of the orange- 
red nasturtium and the pelargonidm 3-rhamno- 
glucoside of the scarlet gloxmia may be cited 
The orange-scarlet flowers of Oesnera fulgens were 
found to contam a new anthocyaiun termed 
gesnerm , it is apigemmdm 5-glucoaide (xxi) and 
has been synthesised (Todd, G M R and R R ). 
it IS the only known anthooyamn related to a 
flavone rather than to a flavonol, although carajurin 
(x\n), a crystalline constituent of a cosmetic pig¬ 
ment iisefl by the natives of the Ormoco, is a 
colour-base of such a substance (Chapman, A. G 
Perkm and R R ) Other special types of antho- 
oyanins ore the nitrogenous pigments of Bela, 
BougaxnvtlUm, Arnaranthas, CeJmvt, etc , their 
nature has not been fully elucidated , also the 
bright yellow water-soluble colourmg matters ol 
Fapaver alptnum and P nvdtcaule 
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Among the matters of more general mterost 
connected with the anthocyanins are the causes 
of colour variations in flowers, considered both 
statically and dynamically, that is, the actual 
condition of the pigment on one hand and its 
relation to genetic factors on the other On the 
first aspect it may be noted that the pigments are 
indicators, the colours rangmg from red oxomum 
salts to blue or violet salts of the colour-bases 
which are also acids Thus cyanin chloride has a 
beautiful blmsh-red colour,' cyanin-base is violet 
and the potassium salt of cyanin-base is blue 
Naturally, therefore, the colour of a flower is 
dependent on the pH of the cell-sap. But the 
range of pH is much smaller than experiments tn 
vitro would suggest, and this is due to the com- 
binatlmi of the anthocyanm colour-base with 
colloids tending to stabilise the anthooyanin anion 
at a pH which it could not survive in ‘clean’ 
solutions. 

Another factor modifying the conclusions drawn 
from' the indicator ranges observed in the labora¬ 
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tory IS the presence of co-pigments m the flowers. 
These are organic substances, mainly flavonols and 
tannms, which have a bluemg effect on the colour 
irrespective of the pH The magmtude of the 
effect is, however, dependent on the pH and 
at a certain value becomes maximum The phe¬ 
nomenon IS the result of actual combination 
with the pigment and is accompanied by a marked 
change (dimmution) of the distribution number 

A very characteristic reaction of cyamdm, 
petunidin and delphimdm derivatives is the deep 
blue ferric reaction The presence of iron in the 
cell-sap might, therefore, be responsible for blue 
colours Recent analysis of blue and red hydrangea 
flowers by Manly have been interpretecl m this 
sense, and although this popular problem cannot 
bo said to have been completely solved, the pre¬ 
sence ol iron and other metals must bo reckoned 
with in considering the factors responsible for 
flower colours 

On the genetical aspect httle need be said 
here, the subject deserves a separate treat¬ 
ment Obviously the anthocyanm approach to 
the study of her^ty represents one of the most 
promising hnes of investigation, and it will 
bo greatly facihtatod by the chemical advances 
here briefly summarised Miss Soott-Moneneff and 
her colleagues have recently completed an mvesti- 
gation of the dahlias (private communication) 
which goes far to show that the pelargomn, oyanm 
and flavone or flavonols occurrmg in these flowers 
are biogenetically complementary and are phyto- 
synthesised from a limited supply of prototlavan 
material 'The full details will be studied with 
interest, and this type of investigation is pregnant 
with possibibties m coimexion with the elucidation 
of the mechanism of anthocyanm synthesis in the 
plant 

I consider that the identification of the antho- 
cyanm-chromogen with the flavonee was an 
unfortunate obsession of the plant physiologists, 
and that m a different form the oxidaw hypothesis 
of Keeble and Armstrong will be revived. 

The leuco-anthooyamns of Laborde, Rosenheim 
and others will probably be found to be much 
nearer the mark These substances are even more 
widely distnbuted than the anthocyamns (G. M. R 
and B. B.), and their constitution may be fore¬ 
shadowed by an investigation of peltogynol 
recently earned out m these laboratones (Q M. B 
and B B.). This is a constituent of certain woods 
known as ‘purpleheart*, and it is essentially a 
dihydrodesoxycyanidin condensed with formalde¬ 
hyde. It is thought that the leuoo-anthooyanms 
as a class may be of similar nature, the sensitive 
partly reduced flavylium nucleus being protected 
in a semi-acetal sugar-like structure. 
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Adsorption Concepts in Chemistry 

By Prof Eric K Ridkal, f r s , Professor of Colloid Science m the Univei-sitv of Cambridge 


N O better perspective of the development of 
our knowledge concerning adsorption at 
surfaces can be obtained than by contrasting the 
contents of one of the many monographs published 
on this subject in recent years with the considered 
views of Nemst, as expressed in the sixth edition 
of his famous textbook in theoretical chemistry, 
which appeared twenty-five years ago At that 
time the process of adsorption on surfaces was 
regarded essentially as due to the formation on 
the substrate of a dense atmosphere-hke layer 
many molecules thick Of this concept no vestige 
remains Whilst the fundamental qualitative 
expressions of the more modem views are essen¬ 
tially simpler and more direct than the old, yet 
the detailed processes are undoubtedly complex 
and still await complete elucidation 

Two fundamental concepts introduced some 
twenty years ago, envisaged by the late Sir William 
Hardy, but most clearly presented and demon¬ 
strated by Irving Langmuir, have had the greatest 
influence m moulding our present views The two 
ideas that the forces acting in the process of 
adsorption are to be recognised as identical with 
those operative in ordinary chemical processes, and 
that m molecules, especially in large organic mole¬ 
cules, certain portions are more reactive than 
others, form the basis of the modem concept of the 
orientated monolayer as the model of the adsorbed 
phase 

The reality of the existence of adsorbed materials 
in the form of orientated monolayers both on solid 
and liquid surfaces has now boon demonstrated 
by chemical, optical, electrical and thermal 
methods More detailed examuiation has revealed 
the fact that on liquid surfaces the material m 
the adsorbed monolayer can, like material in three 
dimensions, exist in various physical states akin 
to three dimensional vapours, liquids and solids, 
and that these phases can be transformed mto one 
another each with its own definite change in free 
energy of transformation. 

Examination of such monolayers on bqnid sur¬ 
faces by means of the Langmuir trough, and by 
determination of the phase boundary potential, 
now provides us with some information supple¬ 
mentary to the examination by X-rays as to the 
configuration of complex molecules like the sterols 
or proteins. It is also possible to measure the rate 
of reemtions proceedings in these films, for ex¬ 
ample, suoh processes as enzyme reactions, 
chemical reactions involving hydrolysis, oxidation 
or two dimensional polymerisation. I%e8e reactions 


proceeding in monolayers at fluid interfaces are of 
great interest, in that not only may they be the 
prototype of a number of important biological 
chemical reactions which occur in vivo, but they 
also permit us to alter at will by mere compression 
or expansion the rate of reaction proceeding m the 
film, visual evidence of the reality of the factor 
termed the stenc factor in homogeneous reactions 

A much greater variety of phenomena is met 
with when investigating adsorption at solid .sur¬ 
faces Two ihstinot typeji of adsorptive processes 
are generally recognised, in one the forces holdmg 
the molecule to the surface originate m the 
mutual polarisation of the molecules and are 
frequently termed physical or Van der Waals’ 
forces In suitable circumstances an electronic 
switch occurs and a olieinioal reaction takes place 
between the adsorbed molecule and one or more 
molecules of the substrate, forming a chemi- 
adsorbod complex It is oustomarv to consider 
chemical compounds os belonging to one or other 
of the extreme types, one where the stability of 
the compound is due chiefly to the operation of 
coulomb forces between ions and the other whore 
a bond or a valency force in the form of a pair of 
electrons is shared between two atoms in a binary 
compound We may cite the adsorption of the 
rare gases on mica, of caesium on tungsten and 
oxygen on tungsten as typical representatives of 
these three types of surface compounds existing 
in the adsorbed phase 

Whilst the molecules m a distended adsorbed 
phase on a hquid substrate can move freely 
over the surface by diffusion, suoh is not 
the ease on a solid surface, where the adsorbed 
molecules must migrate per saltum, a process 
termed activated diffusion Suoh activated 
diffusion IS not always hmitod to the surface of 
the sohd, for frequently the process of adsorption 
IS comphoated by penetration into the sohd 
through fissures, along shp planes, into largo mole¬ 
cular holes, as obtain in the zeolites, or actually 
into the lattice of the sohd itself, and m some 
oases it is possible to trace the changes in the mode 
qf gas flow inward from simple diffusion to acti¬ 
vated diffusion as the fissures change m size and 
the temperature is varied. As we have noted, 
the elimination of forces other than Van der Waals’ 
and chemical in adsorption phenomena, does not 
permit of the assumption of the existence of an 
atmosphere-like thick adsorption layer, yet thick 
layers can be built up under suitable conditions 
by the operation of these short-range forces alone ; 
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thus relatively thick layers of sodium can be 
deposited upon tungsten It is possible that these 
are not intrinsically stable and may actually 
aggregate into drops embedded in a monolayer, as 
occurs when a relatively thick film of oleic acid 
is deposited on the surface of water Evidence 
for the formation of a second layer on the top of 
a first has often been brought forward, and 
indeed this phenomenon may be of frequent 
occurrence , thus a layer of oxygen molecules mav 
be held on to the top of a layer of oxygen ohemi- 
adsorbed on to tungsten The second layer is of 
course ‘held’ leas tightly than the first, in con¬ 
sequence the second layer may be but sparsely 
populated under conditions when the first is 
almost complete, and moleculcji in the second layer 
may be much more mobile than the atoms or ions 
in the first It is indeed due to the surface mobility 
of the oxygen m this second layer that a tungsten 
wire becomes coated so rapidly with a chemi- 
adsorbed layer in oxygen at low pressures The 
adsorbed oxygen in the seexmd layer moves over 
the surface and drops into any vacant hole in the 
chemi-adsorbed layer beneath 

More mcently, evidence has been brought for¬ 
ward that when gases, or more generally, vapours, 
are adsorbed by the operation of Van der Waals’ 
forces, the adsorbed layer may exist under suit¬ 
able conditions m more than one state, thus it 
IS possible to desenbe phase changes on solid 
surfaces as due to two dimensional liquefaction or 
sohdification from a two dimensional vapour phase 

Similar phenomena are met with in cases of 
ohemi-adsorption, but hen* the lateral attractive 
and repulsive forces between the adsorbed ions 
or dipoles, and their variation with the changes 
in the density of population, are great enough both 
to make a thorough study of the conditions of 
equilibrium in these two dimensional chemical 
systems on solid substrates an extremely oom- 
pheated problem and to render the interpretation 
of the experimental data difficult 

Adsorption of gases by solids is not always an 
extremely rapid process but may, over suitable 
temperature ranges, proceed with measurable 
speeds From the influence of temperature on the 
rate of the process, energies of activation may bo 
calculated In many eases this slow process, 
requiring a definite energy of activation, can be 
ascribed to the slowness of the process of con¬ 
version of the Van der Waals’ adsorbed molecules 
into the chemi-adsorbed complex, and for this 
reason chemisorption is frequently termed aoti- 
vaied adsorption, although in a number of oases 
the process of ohemi-adsorption, like many ele¬ 
mentary reactions, can proceed with a ne|^igible 
eneigy of activation. 

A closer Analysis of the problem suggests that 


there are at least three distinct processes where 
energy barriers may be involved, that is, three 
different energies of activation may have to be 
distmguished These are first, the transition of 
the Van dor Waals’ adsorbed molecule to the chemi- 
adsorbed state , secondly, the transition of a 
molecule or atom of the extenor of the solid to a 
place just inside the sohd , and thirdly, the 
migration of this molecule farther mto the intenor 
In many oases where the process of adsorption 
18 proceedmg slowly, it is a matter of some diffi¬ 
culty to find out which of these three energy 
barriers is actually responsible for controlhng the 
spiHHl of the reaction actually being measured 
It seems certain that in many cases, where 
diatomic gases such as hydrogen, oxygen or 
nitrogen unilergo the process of chemi-adsorption 
at metalhc surfaces, a reaction occurs which is 
the prehmmary stage in a number of heterogeneous 
catalytic reactions, some of these bemg of great 
industnal importance The resulting chemi- 
adsorbed complex involves only one atom of the 
gas undergomg chemi-adsorption Thus chemi- 
adsorption involves a process of dissociation of the 
molecule The apphcation of the pnnciples of the 
wave mechanics to the theoretical aspects of this 
problem suggests that the energies of activation 
should vary with the spacing or distance apart 
of the atoms forming the substrate Whilst the 
expenmental evidence so far produced may be said 
to support this view, it has not yet been tested in 
a manner sufficiently rigorous to affirm the correct¬ 
ness of this important theoretical conclusion 
Twenty-five years ago, no distinct ideas as to 
the moohamsm of catalytic reactions at solid 
surfaces could be said to have been formulated 
The chemical view, which postulated the formation 
of intermediate compounds, could be found side 
by side with what might be termed a physical 
view, where it was supposed that the molecules 
in the condensed atmosphere not only collided 
more frequently but also the forces opposing 
reaction were in some mysterious way reduced to 
smaller magnitudes At the present time, it may 
be said that the chemical view has been fully 
substantiated , the catalyst provides by chemi- 
adsorption an alternative chemical path. Surfhoe 
hydrides, oxides, nitrides, and more complex 
oompounds—;for example, such as are formed by 
chemi-adsorption of olefines on carbon—are known, 
and their properties have been examined Much 
farther work is required before the detailed kmetios 
of these processes can be said to be definitely 
established, but it U clear that during the last 
twenty-five years the crops from the fi^ tfatotrh 
open by Hardy and Langmuir have been good, cmd 
bumpeit harvests may Iw expected in the fritUre. 
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Food Storage and Transport 

By Dr Franklin Kidd, Superintendent of the Low Temperature Researeh Station, Cambridge 


T he state of affairs to-day with regard to the 
transport and storage of foods is very 
different from what it was twenty-five years ago 
The bulk that is handled is very much larger and 
the variety is much greater, and transport and 
storage are conducted over longer times and 
distanct« 

Putting aside canning and drying as methoils 
of preservation, and considering fresh fooilstuffs 
only, this development has been due to the 
application of refrigeration over a wider and wider 
field 

The success that has attended this development 
18 founded on the intelligent grasp that has been 
everywhere shown of the fact that the use of low 
temiierature as such is in itself only the widest 
of general principles Eaeh type of foodstuff, be 
it fresh fish, meat, fnut or vegetable, is an in¬ 
finitely complex material and subtly varying 
accordmg to its growth and development The 
last twenty-five years have seen a great extension 
of our knowledge of the laws governing the changes 
m these organisms in their living and post-mortem 
states. To-day, scientific attention is given not 
only to the question of temperature control and 
to the maintenance of low temperatures during 
storage , but also to every stage of the pro- and 
post-storage history, with the object of pro¬ 
ducing foodstuffs, after long storage and transport, 
indistinguishable in appearance, palatability, di¬ 
gestibility and physiological value from the 
ongiflal fresh material. 

A single example may be interesting here in 
illustration. It must be generally known what a 
difliciilt fruit the William pear is to handle even 
when grown in one’s own garden It seems almost 
mcredible that thousands of tons of this choice 
fruit should be successfully shipped m bulk to 
Great Britain from South Afrioa, Cahfomia and 
Australia. This success ooiild not be achieved 
unless m the first place an elaborate scientific 
technique existed for the proper production of the 
fruit, fiep from all blemishes : if the exactly right 
time for githering the fruit based on a variety of 
tests had not beto chosei^: if the fruit had not 
been wrapped uid systematically packed in 
cases by methods which hat* been evolved and 
standanUsed as A result of a long process of 
experiment uid observation : if the fruit had not 
fcew rapidly cooled in special pre-cooling stores 
Ih th^ ootmtry of mrigin , if afterwards it had not 
bbeh carried^ of neOsssity in bulk, but with the 
kntogbihetita of itowags And refrigeration by 


forced air movement so adjusted as to mamtain 
a uniformity of temperature throughout the hold 
to within 1° F ; and if finally, the fruit had not been 
properly nponeil at a controlled high temiierature 
after arrival m Great Britain in the winter months 
Disasters occur even to-day t hrough failure in one 
or other of the links in this chain 

Chilled beef is another good case in point illus¬ 
trating this type of development The degree to 
which the quality of imported chilled beef approxi¬ 
mates to that of the best ‘home-killed’ depends 
not only on the mamtenance of the low temperature, 
but also its maiutenanct' to within 0 5° F durmg 
shipment upon the proper breeding, feeding, 
resting and watering of the cattle before slaughter 
and above everything uiion the utmost c^are in 
the maintenanci* of hygienic conditions dunng the 
dressing of the moat Bactenal counts are now 
made at the time the beef is chilled, and from these 
the condition of the meat on arrival after transport 
can be almost precisely foretold 

One Ime along which much progress has been 
made is in the definition of the optimum tempera¬ 
tures for storage, and this is so pnncipally with 
regard to fruit, and with regard to frozen fish and 
meats As a general pnnciple, all fruits and vege¬ 
tables have what is termed a low temperatim' 
tolerance limit They cannot of course be frozen 
without damaging the essential organisation of 
the fresh product Even above the freczuig point, 
however, they cannot bo stored too long below 
their tolerance limit without suffering from some 
form of functional breakdown and disorganisation 
Many types of breakdown of this class have now 
been detected and described in various fruits, and 
in a largo number of cases the optimum tempera¬ 
ture of storage has been accurately determineil 
In the case of frozen fish and frozen meats, 
scientific analysis has brought to light the fact 
that changes affecting solubility of the proteins 
occur most rapidly between — 2° C and ~ 3“ C , 
and it has become clear that the dry tasteless 
condition previously encountered in frozen fish 
and certain meats can be avoided and the fresh 
state almost completely preserved if, in freezing 
and thawing, the material is taken rapidly enough 
through a critioal range of temperatures below 
the fizzing pomt, and if during storage it is held 
at a temperature between — 20“ C and — 30° C. 

One of the results of this discovery has been 
to open up a new source of fish supply to Great 
Brit^ Luge vessels equipped with rapid freezing 
equipment and large storage capacity are able 
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to spend months away from port on the west 
coast of Greenland fishing for halibut and cod. 
An even more recent development, still in the 
experimental stage, is the preservation of a pro¬ 
portion of the hemng harvest by quick freezing 
and low-temperature storage for subsequent, out 
of season, kippenng and other uses 
So far wo have dealt with what might be de¬ 
scribed as improvements in the technique of 
storage by the use of low temperature A revolu¬ 
tionary development which has taken place within 
the last twenty-five years, a development which is 
probably even now only in its infancy, is the regula¬ 
tion of the composition of the atmosphere as an 
additional or accessory means of controlling bio¬ 
logical change 



The idea of using an inert gas for the better 
preservation of foodstuffs is, of course, an old one 
Modem developments in (^reat Bntam may be 
said to have started with a series of papers which 
appeared in the Proceedings of the Rojfcd Society 
in 1914-16, dealing with the respiration and 
germination of seeds as affected by oxygen con¬ 
centration and carbon dioxide concentration. The 
Food Investigation Board, founded in 1917, took 
up from the beginning a systematic study of the 
question of applying the principle of atmosphere 
control to the storage and transport of food. In 
the first place, investigations were confined to 
fruit and firuit-rotting fungi The first commercial 
fhiit store employing the combined contrd of the 


temperature, oxygen and carbon dioxide content 
of the air was installed in Kent m 1928, and since 
then the adoption of atmospheric control in fruit 
stares (gas-storage) has been rapid in Great Bntam 
(Fig 1) 

The effectiveness of the method is due to several 
facts The majonty of English apples have a 
relatively high low-temperature tolerance limit, so 
that cold storage is not effective in the majority of 
cases for preservation beyond Ohnstmas or 
January The rate of ripening is a function of the 
rate of respiration, and this can be retarded not 
only by lowenng the temperature, but also by 
reducing the oxygen content of the air and by 
raising the carbon dioxide content There are, 
however, strict limits to which either operation 
can be safely carried without injuring the fruit. 
Carbon dioxide has a specific effect also in delaying 
the onset of what is known as the chmacterio, a 
critical change of state which precedes the npcning 
changes of softening, and odour and flavour 
development 

Twenty-five years ago, owing to the length of 
the voyage, the transport of chilled beef from 
Australia to Groat Bntam was an outstaiulmg and 
apparently insoluble problem The limit for chilling 
was set by the activity of the micro-organisms— 
bacteria and moulds Could the rate of growth 
of these organisms bo sufficiently reduced by any 
concentration of carbon dioxide which could safely 
be used without itself spoiling the appearance of 
the meat ? Laboratory expenments on the types 
of mioro-organisms oonoemed, at the temperatures 
of ohilled beef carriage, indicated that the life of 
the beef would be approximately doubled by 
employing an atmosphere containing 10 per cent 
carbon dioxide Simultaneous investigations 
showed that this concentration would be without 
appreciable effect upon changes m the fat leading 
to rancidity or those in the heemoglobin loadmg 
to browning In 1933, the first shipment of gas- 
stored ohilled beef was brought from New Zealand, 
and to-day there is an established trade in good 
quality chilled beef firom the antipodes to Great 
Britain 

The possibilities of atmosphere control are not 
limited to those dependent upon carbon dioxide 
and oxygen effects upon organisms—frmts, vege¬ 
tables and micro-flora. As the result of the 
analysis of the critical part played by oxygen 
in the breakdown of unsaturated fatty acids and 
the production of certain types of rancidity, many 
types of dry foodstuffs containing fats are to-day 
packed in gas-tight containers from which oxygen 
is excluded. In the storage of bacon or cured pigs’ 
fiesh, this type of oxidative rancidity is usually the 
limiting factor, and storage in the ohilled or frozen 
state does relatively little to retard these oxidative 
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changes in fot. They can, however, be ohminated 
by the use of atmospheres free from oxygen and 
contaming a high carbon dioxide content, and by 
bhis method bacon can now bo successfully stored 
for months as compared with weeks previously 
possible 

Other improvements in the science and art ot 
food storage and transport are dependent upon 
the use in special cases and for special purposes 
of atmospheres containing regulated traces of such 
gases as ozone, ethylene and ammonia Ozone 
removes undesirable substances from storage atmo¬ 
spheres, such as the ‘volatiles’ of ripenmg fruit, 
which m too high a concentration are harmful to 
the fniits themselves or ‘taint’ other products 
stored afterwards or simultaneously in the same 
siiaco Ozone can also exorcise a retanhng effect 
on bacterial and mould growth Ethylene is used 
specifically to stimulate in fruits the climacteric 


change alluded to above, so that large quantities 
can be brought uniformly to the optimum stage 
of ripeness at the time desired Ammonia retards 
the germination of spores of decay organisms al¬ 
ways unavoidably present to a greater or loss extent 
on the surface of all kinds of fresh foodstuffs 
In broad retrospt'ct, the past twenty-five years 
appear as an ora in which scientific and practical 
skill has achieved nmiarkable results in extending 
the scope of storage anil transport as regards the pre¬ 
vention of wastage By a contimiaiice of the same 
general methoils—that is to say, progressive and 
intensive scientific analysis of the properties and 
bc'haviour of fotxlstiiffs of all kmds and the close 
linking of practical application with new discovery 
—the next twenty-fivo years should see, T think, 
as great an advance in the quality ot products 
as the past twentv-fivo years has witnessed in 
their quantity and vanety. 


Special Steels 
By Sir Robert Hadfibld, Bt, k k s. 


Intboduotion 

HE author regards it as a privilege to be 
invited to review in those columns the 
general progress of special or alloy steels during 
the first twenty-five years of His Majesty’s reign 
His pleasure m accepting this invitation is further 
increased by the fact that he had last year the 
honour of bemg one of the deputation from the 
Iron and Steel Institute to present His Majesty 
with the Bessemer Glold Medal, which he graciously 
accepted In doing so. His Majesty was following 
a precedent established by Queen Victoria and 
continued by King Edward VII, to whom in 1906 
the author himself had the honour of presenting 
the Medal on behalf of the Iron and Steel Institute 
Thus for three generations the Royal Family 
has demonstrated its oonoem and interest for 
the welfare and progress of the iron and steel 
industry, upon which the prosperity of our 
country and its position in the world so largely 
depends. . 

Withm the hmits of spaqe here available, it is 
not possible to give anything approaching a com¬ 
plete survey of advances in the vast field of 
special and alloy steels during the past quarter of 
a century The story is in fact one which begms 
much eariier and shows during this notable period 
of industrial activity the vigorous expansion of 
t^e era of alloy steels, which at its commencement 
had become well established but was then com¬ 


paratively young In 1929 the woi ill’s output of 
steel, then at its maximum production, was 120 
million tons, of which no less than about 0 million 
tons represented alloy steels 
In reviewing progress m this period of twenty- 
five years it is necessary, therefore, to take acoount 
both of those newer alloy steels which it has seen 
initiated and also of the developments which have 
taken place m the use of those which had already 
found practical application 
The author’s discovery and invention of man¬ 
ganese steel in 1882, as expressed by so many 
well-known metallurgists, marked the dawn of the 
age of high alloy steels The extraordinary and 
valuable results then obtained led him to investi¬ 
gate in many other directions this hitherto prac¬ 
tically unknown field, and later he was followed 
by numerous other investigators. To-day man¬ 
ganese steel, with modern improvements in 
manufacture, is used throughout the world in 
increasing quantities and for a greater vanety of 
purposes than ever before In addition, there 
have been developed corrosion- and heat-resisting 
steels, high-speed tool steels, special steels for 
armaments and ordnance, special structural steels, 
high tenacity steels, and steels with remarkable 
magnetic properties, whether as regards low 
energy losses in eleotncal machinery and ap¬ 
paratus, specially high permeabihty at low magnet¬ 
isations, or special suitability for permanent 
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magnets, as the case may be The arts of peace 
have been served in no less measure than the 
needs of national defence, and progress has been 
astonishingly rapid in all the branches of metal¬ 
lurgical knowledge concerned 

Manganese vSteel 

Much progress has been made, and many 
iliflficulties overcome, in the production and 
applications of manganese steel since the original 
specimens of this material were exhibited by the 
author at the reading of his first paper on this 
subject before the Institution of Civil Engineers 
m 1887, that is, almost exactly forty-eight years 
ago This alloy, now known throughout the 
world as the Hadfield manganese steel, consists 
of a non-magnetic alloy of iron with from 11 to 
14 per cent of manganese and about 1 25 per cent 
carbon, and remains one of the most remarkable 
ferrous materials yet produced, whether from the 
point of view of practical application or scientific 
interest 

Whilst the general progress of metallurgy has 
brought about improvement in the actual manu¬ 
facture of the material, as also its heat treatment 
which plays such an essential part in the full 
development of its qualities, this important alloy, 
manganese steel, remains exactly the* same as 
when onginally invented in 1882 


8tucon Steel 

The history of the development of this remark¬ 
able stool, invented by the writer in the latter 
portion of the nineteenth century, and how the 
early difficulties attending its introduction and 
production, including the best and most suitable 
proportions to be used of the element silicon, also 
heat treatment, were surmounted, are given very 
fully in his book “Metallurgy and its Influence on 
Modem Progress” 

Since its first employment early in the present 
century, silicon steel has become of the highest 
importance in the electrical industry by its use in 
transformers, generators, motors and many other 
purposes. Without the use of silicon steel, the 
efficiency of electrical generation and transforma¬ 
tion would be seriously lower than at present and 
many modem designs of electrical plant would be 
phydoally Impossible owing to the mcreased 
energy losses 

Tito hystereeis loss of this steel is initially about 
tsih) thirds that of unalloyed iron, and actually 
decreases during a period of years m eemoe. Its 
high electrical resistance, about six times that of 
iron, is also of great advantage in iniitlmbi iHg 


losses due to eddy currents, while its maximum 
magnetic permeability is about 26 per cent higher 
than that of iron 


Eorrorion-Resisting Steels 

The remarkable developments in corrosion- 
resisting steels, as also in heat-resisting steels to 
be referretl to later, have taken place entirely 
within the past twenty-five years Several varieties 
of specialised types have been developeii to meet 
different requirements There are many applica¬ 
tions in chemical and other industries for materials 
combining resistance to corrosion with the me¬ 
chanical properties of steel, that is, apart from 
the use of some of these special alloy steels for 
domestic and ornamental applications No single 
steel yet developeil meets all possible require¬ 
ments in this field, but many speeial steels 
have lieen perfected, and from these it is gener¬ 
ally possible to choose one which is effective 
agamst any particular one or more of the 
many corrosive agencies encountered m m- 
dustry 

The simpler and original type of corrosion- 
resisting steel, usually termed ‘stainless’ steel, 
estabhshed by Brearley, containing 12-14 per 
cent of chromium and from aliout 0 05 per cent 
up to about 0 40 per cent of carbon, also still 
higher percentages such as 16-18 per cent of 
chromium, according to the purpose for which 
they are intended, have valuable mechanical pro¬ 
perties, and are specially suitable for applications 
in which the corrosive action is of the ordinary 
kind, that is, due to air and water For chemical 
and other apphcations where a wider range of 
resistance to corrosion is required, the steels most 
generally used are of the nickel-chromium type, 
low in carbon and with from about 12-20 per 
cent of chromium and about 7-12 per cent of 
nickel, and in certain oases also small additions of 
elements such as tungsten, molybdenum and 
titanium, and other elements are being investi¬ 
gated such as oolumbium These materials are 
now available in castings, forgings, rolled sheets 
or bars, tubes and wire, also by machining, 
pressing, welding and other methods of assembly 
they can be fabricated into practically any form 
desired. 

The develojpment of non-rusting steel covers an 
exceedingly wide field and those specially interested 
in the history describing its origin and rise are 
teoommended to refer to Chapter ix of the 
author’s book “Faraday and his Metallurgioal 
Researches'’ tvhete the later development of alloy 
steels is deslt with. 

Steeds of this type are now used widely M 
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tanks, pans and other parts of chcmioat or other 
manufacturing equipment exposed to corrosive 
media too numerous to be mentioned individually, 
including many of the most commonly encountered 
acids and corrosive salts There is also large 
employment for these steels for decorative 
purposes where high polish is required For 
other applications, further and more special 
types of corrosion-resistmg steels have been 
developed 

One of these, for example, is useful in the sulphate 
house of coal and coke by-product recovery plants, 
owing to its resistance to dilute sulphuric acid 
Also it finds many applications in sugar refinenes 
owing to its resistance to acid calcium phosphate 
and other chemicals employed , and it is specially 
valuable in food industries, being uiiafiFected by 
the dilute solutions of phosphoric acid contained 
in chemical foods 

In a very different field, the use of a corrosion- 
resisting special steel for the reinforcements of the 
masonry m the preservation of St Paul’s Gathislral, 
London, suggests that such material will be em¬ 
ployed to an increasing extent, ensunng the 
permanence of our histone buildings as necessity 
arises It will doubtless be a satisfaction to all 
concerned with the metallurgy of iron that the 
special steels so employed and supplied by three 
Sheffield firms are associated in such an impiirtant 
capacity with the safety of the catheilral in which 
the Royal Silver Jubilee Thanksgiving Service is 
to bo hold 

In the construction of new buildings also, high 
tensile non-corrodiblo steel is being used, as in 
the case of certain stnictural members in the new 
library of the University of Cambndge 


Hbat-Rksisttno Steels 

Almost contemporary with the development of 
corrosion-resisting steek has been the recognition 
and utihsation of the ments of heat-resisting steels 
There are, in general, ferrous alloys with high 
nickel and chromium contents, variable in amount 
according to the properties required in the pro¬ 
ducts In some cases, the iron content barely 
exceeds 6Q per cent 

The term ‘heat-resisting’, as applied to steels, 
implies resistance to oxidation and other forms of 
corrosion at high tempeiitures, while retaining a 
high degree of mechanical strength Materials 
fhlfilUng these donditions find many important 
applications, including the valves of internal com- 
btastion engines, rotors of gas turbines, mechanical 
puts of ftimaeSa of all kinds, reaction vessels for 
ooal-hydrtigeiiation, and many other uses re- 
l^[iiiting tneidluiioal teliaNlity oombihed ttfith 


freedom from oxidation and scaling. Develop¬ 
ments in this field have been so numerous 
that it is impossible hero to do more than indi¬ 
cate them variety and importance The 
following examples are, therefore, to be taken 
merely as representative and by no means 
exhaustive 

Cast iron parts formerly usiid in mechanieal 
stokers in the Canadian Paiifii! Steamship Com¬ 
pany’s vessels of the Beaver class, operating with 
air preheated to 310° F , were found to require 
replacement after every second round tnp The 
parts exposed to the severest conditions, such as 
tuyferes, grate plates, sbcing bars and extension 
plates, were, therefore, made of heat-resisting 
steel, and the grates were then found to be in per¬ 
fect condition after a year’s continuous service 
Similar examples are provided in many other 
directions and, to take one at the other end of the 
scale, claw bars of heat-resisting steel in a (H)rtaiti 
typo of domestic hot-water boilcir are still in 
perfect condition after two years service, where 
new oast iron bars were formerly required ever}" 
three or four months This is only one* of many 
instances 

The exhaust valves of internal combustion 
engines are, specially where high efficiency is 
aimed for, exposed to most difficult conditions as 
regards temperature, mechanical stress and liability 
to scaling and erosion Here again, special heat- 
resisting steels come to the rescue, and exhaust 
valves of such material have oontributcxl to 
successive world speed records on land, water 
and in the am Similar conditions apply in 
the case of the rotors of exhaust gas turbines, 
in which applications equal succoss has been 
attained 

For the vessels used in modern high-pressure 
high-temperaturo chemical processes, heat-resisting 
qualities must be combined with resistance to 
chemical action, and here again the conditions are 
being successfully met 

The applications of those new alloy steels are, 
in fact, so numerous and important that they will 
probably have as important an influence on the 
progress of engineering and the economics of 
industry as that exerted by the earlier alloys, 
manganese steel and silicon steel, m them par¬ 
ticular spheres 


Special Steels for Armour and Ordnance 

Without ceasing for a moment to regret the 
waste and folly of war, it is impossible to ignore 
the important contributions to national defence 
resulting from the applications of special steels in 
armour, projectiles and other munitions during 
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the War Then, and, in fact, throughout the 
particular penod under review, the rivalry be¬ 
tween armour and projectile continued with 
steady improvement in each However, the 
reference made here to this subject can only 
be brief, though without doubt our nation 
must contmue to supplement its work by con- 
tmued efforts if national security is to be 
preserved 

One of the most striking applications of alloy 
steel in the War, and one to which it is very 
appropriate to make present reference owing to 
its humanitarian aspect, was the use of manganese 
steel for the helmets of our soldiers and most of 
our alhes Though commonly known os ‘tin hats’, 
these helmets wen) of the much sterner material 
known universally as the Hadfield manganese 
steel, and there can bo no question that very large 
numbers of our brave soldiers owed their lives to 
the remarkable toughness and resistance to 
shrapnel fire of this extraordinary matenal with 
its non-magnetic qualities most uscfiil in many 
cases 

Spectal Steels for Other Purposes 

At least a passing reference must also be made 
to high tenacity sti'ols, largo steel forgings of 
extraordinary weight and size, special stools for 
steam turbines and steam fittings, high-speed tool 
steels, m which great advances have been made, 
special magnetic stools and alloy steels for general 
engineenng and constructional purposes Nor 
should it bo forgotten that there have been im¬ 
portant advances in the quahty of carbon steels, 
which are strictly speaking alloy steels, for, of all 
the elements alloyed with iron, carbon is m many 
respects the most powerful and remarkable in its 
effects 

Alloy steels possessing high breaking strengths 
up to 100 tons per sq in and above have been 
used by engineers for some time past, and 
there has been steady progress during recent 
years in the improvement of the quahty of 
such bigh-tenaoity alloy steels, specially as 
regards toughness and resistance to shook and 
vibration ' 

In many of the laigest steam turbmes on land 
and sea, and even in more ordmary installations 
where there may seem to bo no special liability to 
erosion and corrosion, a special alloy of iron high 
in its mckel and chromium contents is used for 
the blading, with great advantage m the main¬ 
tenance of high steam economy, this alloy being 
highly resistant to erosion and completely non- 
corrodible under all the conditions experienced by 
steam turbuie blading For example, already 
turbines of no less than 7 nullion horse power m 


total capacity are now bladod in whole or in part 
with such special steel 

One of the most interesting developments in 
modern high-speed tool steels, specially m view of 
the fact that manganese steel was formerly con¬ 
sidered to be practically unmachmable, is the 
discovery of alloy steels which will drill and 
out water-tonghened manganese steel, thus 
making possible a further extension in the 
many applications of this exceedingly useful 
material 

Great progress has boon made in special steels 
for permanent magnets and in steels of very high 
pormoabihty at low inductions , also in new non¬ 
magnetic alloys of iron Again, there have been 
important developments in the use of alloy steels 
for general constructional purposes, for example 
in the hulls of large vessels where reduction of 
weight 18 an important consideration Many other 
instances might be mentioned, if space permitted, 
of improvements in alloy steels which have greatly 
advanced engineenng and industrial practice since 
the year 1910 

Importakoe of Research 

If there is one outstanding lesson that has been 
brought out by metallurgical progress in general 
and made possible the nse of alloy steels in 
particular, it is the importance of oontuiual 
research Also this research, specially where alloy 
steels are concerned, must be over as wide a field 
as possible 

As an instance it may be mentioned that the 
laboratonos of the author’s firm, os well as those 
of most modern steel works, have for many years 
used for routine testmg as well os onginal investi¬ 
gations, equipment for every kind of test— 
chemical, mechanical and physical—with special 
apparatus for carrying out tensile, bending, 
endurance, impact, hardness, electrical conduc¬ 
tivity, magnetic permeability, hysteresis, measure¬ 
ment of temperatures from the lowest to the 
highest, the determuiation of thermal change 
points and other tests In a smgle week as many 
as 12,000 pyrometno observations have been 
made, and equipment for the microscopic examma- 
tion and photomicrography of steels at all powers 
up to 6,000 and even 8,000 diameters is continually 
in use. 

In any appreciation of the great and increas¬ 
ing importance of metallurgical research during 
the past twenty-five years account must be 
taken of the part played by our universities 
in the training of metallurgical students, and 
in many instances conducting valuable research 
invratigations. The special duties and respon- 
sibihties, of the research laboratories maintained 
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by firms, and working in direct touch with 
the conditions and requirements of commercial 
development, can never be fully undertaken 
by other mstitutions or organisations At the 
same time, metallurgists owe a great debt of 
gratitude to the universities As an example, it 
may be mentioned that the traimng and research 
work earned out in the laboratories of the 
Applied Scieiico Department of the University 
of Sheffield are worthy of the highest traditions 
of the city, and the establishment of metallurgy 
aa an independent faculty with, quite recently, 
a special founding course and degrees in foundry 
science is but one instance of the way in 
which the authorities are keepmg in the fore¬ 
front of metallurgical progress The imjKirt- 
ance of research fucihtios is equally recognised 
at other universities, each in its own sphere, 
but in regard to ferrous metallurgy the Uni¬ 
versity of Sheffield naturally occupies a 
special position and is second to none in the 
world 

Outside the many and valuable researches 
earned out at the various universities of Great 
Britain reference must certainly be made to the 
important work being carried on oontmuously by 
the National Physical Laboratory, originally 
under the able giudance of Sir Richard Glazebrook, 
and now that of Sir Joseph Potavol, to whom and 
his staff, composed of men of scientific eminence, 
great credit is due This great national establish¬ 
ment IS now supported by large annual grants, 
aided by Parliament through the Royal Society 
and the Department of Scientific and Industrial 
Research 


Thk Future 

Finally, as will hav<> been gathered m the reading 
of this article, the (iontiniud and increasing use of 
alloy steels in their many forma is most oertamly 
assured The great value of such products can 
almost be said to be lieyond computation in view 
of the services they render, and modern civilisation 
could not bo sustained by any other means , they 
may, therefore, be justly said to be beyond any 
adequate expression in terms of money 

It is scarcely realised how largely further 
advances of present modern civihsation depend 
upon alloy steels Take these away and our 
modern civilisation could certainly not exist, at 
any rate, on anything like its present high plane, 
and we should in many respects be cast back to 
the comparatively unsatisfactory conditions of 
more than a century ago 

It 18 entirely the proiluction and use of alloy 
steels which have rendered practicable the bringing 
into being of engineermg and other constructions 
which would not otherwise have been possible, 
whether in their employment on land or sea or in 
the air 

One useful alloy after another, new or improved, 
takes its place in the civilisation which it advances 
and thereafter it is indispensable unless uideed a 
still better matenal can be discovered Progress 
far beyond the bounds which could be foreseen 
twenty-five years ago has already been achieved, 
and the rate of such advance appears bkely to 
continue undiminished Therein he challenge, 
inspiration and encouragement for those of the 
younger generation 


Progress in Radio Commumcation 

By Prof. E V. Applsiton, f e s , Wheatstone Professor of Physics, Kmg’s College, London 


TT is a matter worthy of note that the remarkable 
progress of radio oommuoication during the 
last quarter of a century has {wooeeded hugely 
from the exploitation of the properties of that late- 
nineteenth century disooveryf the free electron. 
For it is nq,. exaggeration to aay that practically 
all the msftnimental progress of the period is eon- 
neoted in some way with t^at wonderful device, 
the three-electrode electron tube, while we now 
realise that the spectacular annihilation of distances 
in round-the-world communication by wireless is 
only brought about by the beneficent influence of 
free electrons at high atmospheric levels. Another 
significant feature of the period is that radio 
developments have had an unusually marked 


mfluence on human intercourse for, through broad- 
oastmg, there has been mtroduced a new and 
permanent feature of social and cultural en- 
hghtonment while, by way of the oversea wireless 
telephone, the different j»rt8 of the Empire have 
been brought into a closer umty which from time 
to time has been sealed by personal messages of 
greeting from His Majesty the King to all his 
subjects throughout the world 
In 1910 the utility of wireless commumcation 
was regarded as being largely concerned with 
moreasing the safety of life at sea. Pubhc mterest 
was, in 1912 for example, stirred by the case of 
the Titanic which, with some 3,000 people on 
board, struck an iceberg on her maiden voyage 
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across the Atlantic Several ships picked up her 
wireless distress signals and raced to the rescue 
Unfortunately, the TUante had sunk when help 
arrived, and only 900 persons were saved, though 
It 18 clear that without the aid of wireless all would 
have been lost The first of a series of international 
conferences concerning the safety of hfe at sea 
was held in the following year, though it was 
not until after the War that stringent regula¬ 
tions concerning the provision of wireless equip¬ 
ment for ships of above a specified tonnage were 
put into force 

Techmcians were, at first, slow to recognise the 
potentialities of the instrument which was to 
revolutionise the subject, for it was not until 1913 
that Armstrong, Meissner and Round inde¬ 
pendently discovered that the three-electrode 
valve, which de Forest had invented so far back 
as 1907, was capable of generating continuous 
electrical oscillations, and not until after the War 
was general use made of it in wireless telephony 
Rather was attention being paid at that time to 
the possibihties of the Poulsen arc, and the different 
types of alternators designed by Qoldschmidt, 
Alexanderson and others The general tendency 
before the War was, in fact, to use arcs and 
alternators for high-power sending stations and 
spark generators for short-distance communication 
between ships 

Meanwhile, the fuller utilisation of the three- 
electrode valve in reception (for detection and 
amplification) was limit^ by its inconstancy in 
operation, which was due to the imperfect vacuum 
then realisable A notable improvement was 
effected in this direction by Langmuir who, m 
1915, produced ‘hard’ valves from which all 
deleterious traces of gas had been removed It 
thus came about that after the War there was to 
the hand of the experimenter a device, constant 
and reliable in operation, which, for sending, 
would produce sustained waves over a very wide 
range of lengths, and, on the receiving side, give, 
in cascade, magnifications of a miUion-fold. With 
such a generator, any form of mformation, whether 
concerning a sound or a picture, could be trans¬ 
mitted over a distance in thi form of a modulation 
of the waves; while with such an amphfier m 
use at the receiving end of a wireless ciremt, the 
power required at the sender could be correspond- 
mgly reduced. 

In the summer of 1922 some of the leading 
British manufacturers of wireless apparatus 
approached the Post OfBoe for permission to 
begin an experimental service of broadcaetmg 
speech and music by wireless telephony in this 
country, and the result was the formation 
^e BritMi Broadcasting Company. Under 


the direction of this Company and its suc¬ 
cessor, the British Broadcaatmg Corporation, 
which on January 1, 1927, was incorporated by 
Royal Charter, there has grown up a great service 
of sound broadcasting in Great Bntam, while to 
provide listeners with the necessary apparatus for 
reception there has arisen a new and vigorous 
electnoal industry In the evolution of the modem 
wireless receiver, commercial research has led to 
the development of new types of valve filaments 
giving greater efficiency and to more elaborate 
types of electrode structures In this connexion 
special mention must be made of the immediate 
derivatives of the three-electrode valve, namely, 
the screen-grid valve for high-frequency amplifica¬ 
tion and the pentode for distortionless amplification 
of strong signals 

Most histories contain a revolution, and the 
history of wireless communication is no exception 
to the general rule At the end of the War, it was 
regarded as established that long waves were 
superior to short waves for long-distance oom- 
mumcations. The superiority was, in fact, 
embodied in a transmission formula due to Austin, 
which was then much employed by radio engineers 
It IS generally thought that the first hint of the 
extraordinary possibilities of short waves for long¬ 
distance commumcation came from the experi¬ 
ments of amateurs m December 1921 Such 
expenraenters were limited by law to use wave- 
lei^hs leas than 200 metres but, though operatmg 
with very small power indeed, they were able to 
establish contact with other amateurs 7,000 miles 
away. During the wmter of 1922-23, Dr W H 
Ecoles and H Morris-Airby, using receivers tuned 
to wave-lengths lower than 100 metres, were able 
almost every night to pick up signals from 
Amenoan amateur stations, often as harmonics of 
the sending wave-length. In October 1924 the 
greatest distance of all was spanned when com- 
mumoation was established between F. Bell in 
New Zealand and C. W Goyder, a Mill Hill 
schoolboy. 

The revplution mentioned above came at a time 
when the problem of liq^g up the Empire by 
wireless was under discussion In March 1923 the 
British Govemipent announced the decision to 
erect a large vrireless station at Rugby, capable 
of oopiinunicating with any part of the world. By 
the end of 1926 this station, working on long waves, 
as well as a wireless telejrfiane long-wave link 
between Great Bntam and North America, were 
in sneeessful operation- The letter service, the 
dete^ of which were tFQr)ced out by the engineers 
of tke British Post (Jfifioe In oc^boration with the 
imgineers of the American Telegraph anfi Trie- 
phone ,Ooinpshy. the fiti^ kmg-distanoe 



May 4, 1935 


NATURE 


747 


oommeroial wireless-telephone link to be oompleted, 
and its inauguration constitutes a landmark in the 
history of electrical commumcation In connexion 
with Empire telegraph communications by short 
waves the engmeers of the Marconi Company did 
pioneer work The most notable invention m this 
field 18 due to C S Franklin who showed how, 
by usmg a special array of aenal wires with a 
similar array behind, to act as a reflector, it was 
possible to confine the waves into a directed beam 
Nowadays, for all pomt-to-pomt services, aiivantage 
IS taken of such directional and economic pro¬ 
jection of the waves 

To the short wave beam station built by the 
Marconi Company for telegrapli communication to 
the Dominions, there have been added direct 
woreless telephone services to different parts of the 
Empire In these cases also beam senders and 
receivers, built by the Post Office, are used, with 
corresponding stations oversea The sending 
stations are all accommodated at Rugby, while 
the correspondmg receiving stations are situated 
at Baldock The result of these direct Empire 
services is that it is not an exaggeration to say that 
the whole of the Empire is ‘on the telephone’, with 
London as the exchange A further expenment 
m Imperial communication has been the maugura- 
tion of Empire short-wave broadcasting by the 
BBC m 1932 At first it was attempted to 
provide a two-hours’ programme in each of five 
Empire zones between the convenient hours of 
6pm and midnight, local time, while the BBC 
pubhcation. World Radto, which is the official organ 
of Empuw broadcasting, is pubhshed so far m 
advance that copies of it are available in different 
parts of the Empire at the appropriate time 

On the more purely scientific side, substantial 
progress has been made durmg the last twenty- 
five years, especially as regards the elucidation of 
electric wave propagation For the propagation of 
waves along the ground the correctness of the 
transmission formula of Sommerfeld has been 
checked by signal intensity measurements made 
by Barnett and Ratcliffe and by B B C engmeers 
Other quantitative experiments have been carried 
out to elucidate the structure and properties of 
the highly ionised region of the upper atmosphere 
(from 100 kqj upwards) knowp as the ionosphere, 
which reflects wireless waves and makes long¬ 
distance radio oommunicatfon possible The 
existence of such a reflecting stratum was postu¬ 
lated so far back as 1906 by both Kennelly and 
Heaviside, but it was not until 1924 that its situa¬ 
tion in the atmosphere was established Further 
investigations have shown that above the KenneUy- 
Heaviside layer, as the region about 100 km is 
called, there is a more intensely ionised stratum, 


the electrical density of which is the factor that 
limits the shortest wavc-longth which can be used 
for round-the-world communication Experi¬ 
ments carried out by Henderson, Rose and others 
durmg the solar eclipse of 1932 in t!anada have 
shown that the upper atmospheric ionisation is 
caused by the photo-elootnc action of sunlight 
Due to the influenixi of the earth’s magnetic field 
on the motion of the free electrons, the ionosphere 
18 a doubly-refracting medium and resolves an 
incident wireless wave into two oppositely rotating 
components which experience absorption of 
different amounts The result is that a reflected 
wireless wave of, say, 400 metres, is of predomin¬ 
antly left-handed polarisation m the northern 
hemisphere but of opposite rotation in the southern 
hemisphere 

The ionisation in the upper atmosphere is not 
by any means constant It is usually denser by 
day than by night and denser in summer than m 
winter, but these normal variations are some¬ 
times profoundly upset by manifestations of solar 
activity The general effect of such activity has 
been found to be an alteration of the disposition 
of the electrification and thus of the properties of 
the ionosphere as a refleetmg medium One of the 
cunouR things noticed, in our latitudes, is the 
difference in the effects on lung-wave and on short¬ 
wave transmission With dong waves a solar 
disturbance which produces a magnetic storm 
may often morease the daylight signal mtensity, 
but m the case of short wave channels there is 
almost always a sharp reduction in signal strength 
In the case of communication over a great circle 
which traverses high latitudes, the effects of a 
magnetic storm have been found to be specially 
marked, which explains why the short wave 
channels to Canada are more frequently inter¬ 
rupted m this way than are the services to South 
Afaoa 

On the purely technical side there have been, 
particularly smoe the War, many notable con¬ 
tributions to electrical circuit practice, qmte apart 
from the thermionic valve and its derivatives 
Selection is difficult, but perhaps the super¬ 
heterodyne circuit of Armstrong and the quartz 
crystal oscillator of Cady may be chosen os out¬ 
standing. The superheterodyne receiver, in which 
amplification is effected after the conversion of the 
received signals to a lower frequency, is almost 
universally used nowadays in commercial practice 
and in the more elaborate broailcast receivers , 
while the quartz oscillator, particularly m the 
hands of Dye and his associates at the National 
Physical Laboratory, has been developed to pro¬ 
vide high-frequency standards of a constancy and 
accuracy hitherto unattamable. 
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The Perfection of the Thernuonic Valve 
By B S. Gosslino, Research Laboratories, General Eleotno C!o , Ltd , Wembley 


T he past twenty-five years have soon the 
coming of a great change, both in human 
society and in the individual human life Man 
has become able to speak to man, and man to 
mankind, directly and without obstacle of distance 
Next week. King George will speak, not for the 
first time, to all his jieople wherever they may be, 
and his hearers may well ponder this new aspect 
of the many-sided relation between Crown and 
people 

For the ordinary man the change is that he is 
now in ready touch with his fellows, whether 
actively and personally through the long-distance 
telephone, or passively and with others through 
broadcasting As His Majesty has unphed in his 
broadcast words, this means that the tragedies of 
enforced lonehness and anxiety will soon be erased 
from the lot of man Music is now within reach 
of all who will, and whatever there be between 
learning and laughter that the spoken word can 
bring to our ears 

The principal mstrument that has enlarged on 
this vast scale, and yet without artificiality, the 
scope of our most natural mode of communication 
—by voice and car—is the thermionic valve The 
attainment by this mstrument of its present large 
measure of perfection—so much even those who 
best know its faults can allow it—falls easily 
within the period under review, but springs from 
the efforts of so many workers in so many coun¬ 
tries that it can here be presented only in the 
briefest of outlines 

To begin with, makmg our start from somewhat 
less than thirty years ago, there were then two 
well-recogmsed and eagerly pursued problems in 
the art of communication The first quarry in the 
hunt was a dehcate device capable of controlling 
energy from a local source in faithful response to 
an incoming signal, such as the attenuated speech- 
waves on a telephone line the length of which it 
was desired to extend, or alternatively a weak 
wireless signal The second aim was a means of 
generating continuous high-frequency oscillations 
adaptable to similar faithful control by a micro¬ 
phone for wireless telephony. It was already 
reahsed that whatever should solve the first of 
these would also, when allowed to react on itself, 
go a long way towards solving the second. There 
was also in existence a device, the simplest, or 
diode, form of thermionic valve, in which current 
passed between electrodes in an evacuated glass 
bulb ; this offered a means of detecting high- 


frequency signals by regular rectification, but it 
was biding its time in face of other temporarily 
approved alteniativos 

ideas had arisen too, in more minds than one, 
of making such devices more responsive to an 
incoming signal, but these ideas were as yet vague 
in the extreme 

To complete this outline of the conditions of 
incubation of the valve as we now know it, we 
should note the technical position at the time. 
Amongst makers of electric lamps the production 
of high vacua ui glass vessels, already well ad¬ 
vanced as an art in daily practice, was being 
raised to the higher pitch demanded by the 
tungsten filament, and was ahead of corresponding 
practice in the laboratory in some respects at least 
Acquaintance with pumps in great variety, and 
the use of many of them, the choice of suitable 
glass, its fabrication in conjunction with small 
metal parts, the method of outgassmg by ‘baking’ 
under vacuum, the use of phosphorus as ‘getter’ 
for improvement and maintenance of vacuum, 
the choice again of suitable metals in addition to 
tungsten, all these alike were well understood, so 
that when the need came, any well-cquippod lamp 
works could launch out into valve-making 

About the opening of our period, valves, thus 
incubated, hatched out in various places, and the 
excitement attending the demonstration of their 
working was proportionate to the interest of the 
double problem which they solved A clear ex¬ 
planation of what was going on m them did not, 
however, come at once The little that was known 
was reflected in their construction The addition 
of the third or intermediate electrode left a con¬ 
trolled stream of moving particles os the obvious 
main connexion between input and the output 
circiuts, but much time was spent, by some at 
least, before the essential simplicity of the valve 
and the comparative ummportance of the differ¬ 
ences between early types were realised. It is 
interesting that, before these fasematmg devices 
were turned into reliable tools, a bhnd eye had to 
bo turned on those factors which need not be 
taken into account in explaining their action The 
first of these inessentials was gas ionisation , it 
bad to be realised that, since even the simple diode 
would work at voltages below the ionisation point, 
some other agency must be sought. Once this was 
appreciated a newly-flodged graduate in physios 
could acquire sound ideas of the main ourrent- 
yoltage relation by working out the solution of a 
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Poiflson’a ‘space-charge’ equation Given this 
luxuriously simple basis, or oven still simpler 
qualitative ideas on the same lines, the other less 
important factors could be viewed m proper 
perspective, and the inherent limitations of the 
valve could be defined, even thus early, in terms 
of natural constants In the tnode, again, the 
main pomt to be appreciated was that one was 
not required to trace out the motions of particles 
in transit through the intermediate gnd, but only 
to regard this member os behaving chiefly as a 
somewhat leaky Faraday screening cage which 
defined for the region near the cathode a residual 
field controlling the strength of the current of 
escaping electrons The German term Durchgnff 
survives as a happy illustration of this point 

So much for the valve itself Its action in the 
circuit had to be deduced by the application of 
alternating current theory to the relative variations 
of the voltages applied to the various electrodes 
and the currents led to or from them Here, 
contrariwise, the range of relevant premises had 
to be enlarged by including the displacement 
currents in minute and at first disregarded stray 
capacities before laborious algebra boro full fruit 
in explaining the observed phenomena of amph- 
fication and spontaneous oscillation From this 
work arose, as a kind of shorthand, the array of 
techmeal terms such as ‘amplification constant’ (as 
compared with its reciprocal synonym Durchgnff), 
‘anode impedance’, ‘reaction’ and so forth now 
heard out of the mouths of schoolboys 

All this work was spread out, with much duplica¬ 
tion and overlapping, over the first quarter of the 
penod The effect of the War, sometimes spoken 
of as a time of great advance, is dubious. It 
seems in retrospect that intnnsic development 
may actually have been retarded by the isolation 
and distraction of those who would in any event 
have carried on that work The real benefits of 
this period were indirect; improvement of 
technique was stimulated by the making of largo 
numbers of valves, and the number of those 
conversant with the use of them increased with 
abnormal rapidity After the War, however, the 
expansion thus made possible did not come at 
once The valve as a perfected tool had to establish 
its position, and that on a world-wide scale, by 
the resumption of the normal exchanges of 
scientific and teohmcol intercourse, and by further 
demonstrations arising from free experimental 
activity In regions outside the United States, 
preparations had to be made for the insertion of 
valve amplifiers or ‘repeaters’ in telephone lines, 
and over the oceans the extension of direct wireless 
telegraphy and the iptroduction of telephony bad 
to be arranged. 

It was, then, at about the middle of our period 


that the valve came into its own For the 
specialised conditions of long-distance telephony on 
land-lines the necessary rccpiirement of reliability 
was early satisfied In wireless the word ‘system’ 
dropped out of common parlance , the tune for 
alternative inethcsls was jiast The discovery of 
the peculiar transmission ^K)sslbllltle8 of ‘short’ 
waves, for the generation of which valves were 
uniquely adaptable, brought world-wiile range 
almost as a gift At the sami' time came broad¬ 
casting, with, on the technical side, the need of 
new standards of faithfulness miposi'd by the 
nature* of the matter transmitted, particularly 
music, and of reliability at both ends of the uni¬ 
lateral transmission The waste of energy by 
thermal radiation from the cathcxle was pro¬ 
gressively reduced The implicit possibility of 
using free electronic projectiles as the sole con¬ 
nexion between circuit elements was exjiloited in 
‘screen-grid’ tetrodes and later more complicated 
types Amplification was carried to the limit sot 
by those disturbances, the ‘Shot effect’ and the 
like, arising from the discoiitmuous structure of 
matter itself, a real limitation at present The 
jiower handled l»y valves has, however, smee the 
conversion of the anode into a water-cooled metal 
portion of the envelope, no near upjier limit, 
even without resort to continuous evacuation 
Uses have also at length been found for thermiomc 
devices employing ionisation in the forms of heavy- 
current rectifiers of great efficiency, occupying a 
position midway between the high-vacuum rectifier 
and the rectifying arc, and of trigger devices which 
make a virtue of the formerly troublesome dis- 
continmty in currcnt-eontrol in presence of a 
lavish supply of lomsablo material 

In the field of oommunication, the second half 
of our period has thus been a time of technical 
consolidation and expansion and of the rise of 
great social implications During this time also 
the valve has mfluencod the course of scientific 
research as an instrument generally adaptable for 
use wherever there is a need for dehoacy and 
nimbloncss beyond what is conveniently possible 
for purely mechanical devices Thus, physio¬ 
logists have been using valve amplifiers for the 
study of nerve action as revealed by minute 
eleotncal changes , valves, sometimes of special 
design, have replaced sensitive voltmeters and 
eleotrometers , thermionic relays have come into 
use for counting the minute discontiinious occur¬ 
rences of atomic disintegration , metallurgists 
have used valve-generated high-frequency currents 
in furnaces for melting experimental specimens 
The position at the present day and the imme¬ 
diate prospect have now to be outlined One point 
of arrest is to be noted The deliberate design 
of valves by calculation has progressed but httle, 
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although the physical prmciples being known this 
work might be held to have passed into the province 
of the engineer However, the mathematical 
functions are generally intractable, and engmeers 
may be excused for their rehance on methods of 
trial and error As valves get larger, however, 
such methods are becoming expensive The evolu¬ 
tion of the valve is not yet by any means complete, 
although sometimes, as in television, the valve is 
an accepted tool and interest centres on other 
devices at either end of the tram of valves 

There is still, however, the new held where th<‘ 
periods of electncal oscillation are so short that 
electron inertia is no longer negligible, but has itself 
to be brought into service as a mam principle of 
action Here early history has been repeating itself, 
but the period of gropmg is now past, theoretical 
study 18 difficult but is well advanced Indeed, 
in contrast to the early days, development has 
been somewhat in advance of demand. There are 
also novel devices using free electrons which are 
not of thermionic ongin but are ingeniously 
obtained by photo-electnc or secondary emission 
Other new developments may be expected now 
that valves have made their appearance in the 
laboratory as apphances built and operated by 
continuous evacuation in the laboratory for the 
purposes of research without recourse to the valve 
maker, for example, for obtaining continuous high- 
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voltage supplies by rectification and very recently 
also by short-wave oscillation It is not in general 
to be supposed that valves manufactured by the 
thousand for engineermg purposes or by the 
million for domestic use are really those best 
suited for special problems, and it is well that the 
expenmental physicist should take the initiative 
in meeting his own needs 

Finally, new prospects are beginning to open 
in yet other directions associated rather with the 
material needs of the human body than with man 
as an intolhgent and social being For some few 
years high-frequency electncal oscillations of 
wave-lengths from a few metres downwards 
generated by valves have been coming into use 
for purposes as yet perhaps of practical medicme 
rather than of physiological study, first for surgery, 
and later for the reinforcement of the ew medicatnx 
natural’, in part, it would seem, by some kind of 
inward fomentation, and in part, perhaps, by some 
more specific action dependent on the existence of 
natural frequencies in molecules of vanous sizes 
or in small bodies of greater than molecular size 
The achievement of direct specific action on 
such structural elements would open up wide fields 
of application to chemical and biological processes 
far removed from the problems of communication 
from which the development of the essential 
instrument took its origin 


Developments m Aeronautical Saence 

By Prof F T Hill, Assistant Professor of Aeronautics, Imperial College of Science 
and Technolc^y, London 


T here can be few apphed sciences able to 
compare with aviation in the rate at which 
purely academic physical conceptions have been 
first translated into actual accomphshments and 
then mdustnahsed, to the extent of the aircraft 
industry in the short space of a quarter of a 
century Although the mechames of flight have 
been investigated by ceriain mathematicians 
practically smcc the Middle Ages, contmuous 
Bustamed flight for heavier-than-air machmes, or 
even a useful degree of controlled flight in lighter- 
than-air craft, was not possible until some device 
capable of giving out power in the form of a 
propeller thrust was available, with reasonable 
weight. The internal combustion engme made 
this possible, and in 1903 the first power-dnven 
flight in a heavier-tfaan-air machme was made by 
one of the Wright brothers m the United States 
The dirigible balloon antedated this achievement 


by a few years for lighter-than-au* craft, although 
it IS not possible to be precise about the date of 
the first flight owing to the diflBculty of specifymg 
exactly what constituted a power-dnven flight, as 
distinct from having merely floated from one 
spot to another It is oertam, however, that 
at the commencement of the penod under 
review, achievement in either school did not 
consist of much more than havmg succeeded 
in flying for a reasonable penod of time, 
with a very small margm of safety Little 
attention had been paid to progress towards 
any severely utilitarian aspects of the problem 
of flight 

In the spring of 1910, Cody, Dunne, Roe and 
Short were flying aeroplanes of their own design 
and building in Great Britain. }Si. J. T. C. Moore- 
Brabazon (now lieut.-Col. and at present president 
of the ^yal Aeronautical Society) was granted 
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the R Ae C Club pilot’s certificate number one, 
for making the first officially observed flight in 
the British Isles, under certain specified con¬ 
ditions The power used varied from a 60 horse¬ 
power Antoinette m Cody’s machine to a 9 horse¬ 
power JAP engine used by Roe Speeds appear 
to have been about 50-66 miles per hour, and 
somewhat uncertain, but Cody held one definite 
record then of having remained m the air for a 
little more than one hour. 

With lighter-than-air craft, the pressure typo 
of envelope was in use then. This was either 
non-ngid, using the gas pressure to maintain its 
elongated form, or semi-rigid, with the shaped 
balloons partly stabilised and supported by a 
longitudmal framework Airship activity m 
Britain was almost entirely confined to the British 
Army Balloon Factory at Farnborough A few 
small airships were built by Messrs Willows and 
Co. during the years 1906-12, an outstandmg 
feature of these being the introduction of swivelling 
propellers as an auxihary to the normal controlling 
surfaces, a device still often used on modem air¬ 
ships The Army airships of early 1910 were 
capable of about 36 miles per hour speed, with a 
36 horse-power Green engme, and earned a crew 
of three 

The penod 1910-18 can logically be considered 
to bo one of the development of war machines 
Previous to 1914, the production of machines 
directed towards a mihtary outlook was stimu¬ 
lated by a War Office competition held in the 
summer of 1912, and as no equal incentive towards 
any form of civil aviation existed, the military 
requirements predonunated in design then The 
year 1912 thus crystalbsed the attainments of the 
machines of that day in the mihtary competition, 
and helped to give definite ideas upon possible 
hnes of improvement A top speed of 76 miles 
per hour, a lowest speed of 60 miles per hour 
necessarily accompanying it, a rate of climb of 
about 400 ft per minute, and a ratio of descent 
to forward travel with the engme stopped (gliding 
angle) of 1 m 8, can be taken to be the best 
performances then Mihtary requirements de¬ 
manded increase in top speed and climb for fight- 
mg purposes, an mcreased gliding angle for 
enlarging the area over which the pilot could land 
in the event* of engine failure, and a reduction, if 
possible, in the already dangerously high landing 
speed. The development dunng the whole War 
period can be summed up by saying that the re¬ 
quired improved performances were obtained by 
the use of greater and greater powers, as these 
became available from contemporary improve¬ 
ment in the internal combustion engme designed 
speeifioally for aircraft work By 1918 these 
Mremge values (excluding a few fre^ for special 


purposes) can be said to have reached 130 miles 
per hour for top speed without any corresponding 
increase in landing speed, 2,000 ft per mmute 
for imtial rate of climb, and a gliding angle, 
although varying considerably with the type 
of machme, greater than 1 in H Size had also 
increased from a two-seater, say, 50() lb total 
useful load, to one carrying a load of about 
9,000 lb 

During this same period the most marked 
advance in the lighter-than-air craft was that of 
size, which brought about the necessity for a 
different construction, the ‘Rigid’ or Zcppclm 
type In this a number of separate gas bags are 
encased in a rigid framework of elongagesl 
eylmdnca! form, the whole of the load being taken 
by this structure This construction is used for 
all large airships to-day The smaller airships 
were by no means superseded, but they made no 
great strides in development, being suited to the 
naval and military duties allotted to them with¬ 
out any drastic alterations By 1918, British rigid 
airships had reached a speed of 70 miles per hour, 
camwl 1,260 h p in jiower, with a disposable 
load of about 27 tons The most outstanding 
pomt in performance, in which the airship is still 
ahead of the aeroplane, was its range At a re¬ 
duced speed of 45 miles per hour, the rigid airship 
of that day had a cruising range extending over 
nearly nine days 

The reconstniction penod in 1919 allowed atten¬ 
tion to be paid to the more scientific side of aircraft 
design, when the immediate urgency of increased 
performance at all costs was removed The 
study of aerodynamic theory prinluced rules for 
design resulting in less resistance to motion, both 
firom drag and interference, the net result of which 
was either increase of speed, greater carrying 
capacity or wider range, for a given engine-power 
output Progress in engine development itself gave 
that power with loss engme weight, smaller fuel 
consumption, and reduced drag for coohng pur¬ 
poses, and concurrently engine's of greater power 
were produced A better understanding of the 
problem of aerixlynamics and theory of structures, 
added to the increased engme-powers available, 
led hcavior-than-air craft design into specialised 
channels, and types tended to become, and have 
remained, with different characteristics depending 
upon their design criterion To-day tho records 
stand at 440-67 miles per hour maximum speed, 
5,664 miles non-stop distance, and more than 
67,000 lb useful load carried In none of these 
cases are such machines of any general use, but 
tho figures indicate the magnitude of the progress 
made during the post-War period A fair estimate 
of how far practical requirements modify these 
figiues is obtained if the results of the England- 
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Australia race of October 1934 are taken This 
was won by a De HaviUand Comet which, although 
built specially for the race, is of a type that could 
be used for ordinary everyday commercial flights 
The flight to Austraba, a distance of 11,300 miles, 
occupied 60 hours 50 minutes fl 3 ring time, an 
average not far short of 200 miles per hour Certain 
mihtary types have normal speeds somewhat 
higher than this 

That such progress should have been made 
without setbacks is scarcely to be expected, and it 
IS almost paradoxical that such failures, resulting 
in a train of investigations into their causes, have 
probably been the greatest help to ultimate 
success The investigation of accidents and the 
subsequent building up of design laws that shall 
avoid a repetition of them, has been one of the 
responsibilities of the Aeronautical Research Com¬ 
mittee in Groat Britain throughout the whole of 
the penod under review For example, the grarlual 
increase in speed has produced aerodynamic forces 
on the wings the precise extent of which had not 
been anticipated from the experience available at 
lower speed flight The current theory of structural 
design was not always adequate to deal with such 
oases, and wings and control surfaces, lacking 
stiffness, have developed ‘flutter’ which has some¬ 
times led to the collapse of the structure of the 
aircraft It can be safely said that to-day the 
scientific aspect of this question has now been 
worked out 

Another similar outstanding scientific develop¬ 
ment IS that of landing a machine with maximum 
safety As the top speed of flight began to increase, 
it became necessary to investigate the aero¬ 
dynamics of increasing the speed range, otherwise 
the landing speed became dangerously high. Even 
with this as low as possible, pilots are tempted 
into approaobmg too near it, and with no margin 
in hand, they allow the machine’s speed to fall 
below the minimum, and ‘stall’, usually with 
serious results This problem has been defeated 
in two distinct ways the use of aerodynamical 
devices that delay the occurrence of the ‘stall’ to 
a slower speed, or giving the pilot that extra 
control over the onentatioir of the maohme by 
which he can neutralise the most dangerous result 
of a ‘stall’, the loss of his normal control actions 
A combination of those two ideas to-day can make 
the actual flymg of a machine as nearly ‘fool¬ 
proof’ as can ever be needed One attempt at 
dealing with this question has resulted m the 
creatmg of a novel type of aircraft—the autogiro. 
The supporting wings of this machine are rotated 
in a horizontal plane, windmill fashion, instead of 
being fixed to the body, as bi the normal form 
of aeroplane Thus, their lift, which supports 
the machine, depends primarily upon their 


speed of rotation and not upon the forward 
speed of the croft This latter may be reducetl 
very greatly by the pilot, but as long as the 
wings are kept rotating above the minimum 
speed necessary, the machme wdl retam its full 
support 

The post-War history of lighter-than-air craft 
is unfortunately not so happy a tale 'riic rigid 
airship has grown in size, and has been developed 
towards the idea of a long-distance transport 
maohme A new German Zeppelin, just about to 
be launched, will carry eighty-five passengers, ten 
tons of freight, in Edition to accommodation 
almost comparable with an Atlantic hner Its 
engmes total 6,000 horse-power, and its range 
without refuelling will be about 10,000 miles This 
ship, together with a somewhat smaller sistiT, the 
Oraf Zeppelin, now flymg regularly, will be the 
only large rigid airships in commission in the world 
The generally accept^ principle of any vessel that 
obtains its lift from buoyancy—that its efficiency 
as a load earner mcrcascs with its dimensions— 
means that the accompanying increase m cost 
makes the experiments more susceptible to the 
difficulties of replacement in the case of failures. 
Both Great Britain and the United States have 
discontinued experiments upon large rigids, largely 
because of the political aspect that has ansen as 
the result of accidents costly both m hves and 
material 

To sum up the situation to-day, after twenty- 
five years development, in heavier-thaii-air craft 
any speeds, up to those that the ordmary human 
bemg can stand without special traming, can be 
flown, provided that the price in power required 
for it can be paid This pnoo will probably be 
reduced gradually as more efficient machines are 
produced, but there does not appear to be any 
very revolutionary change m sight Sizes of 
machines such as will give a reasonable degree of 
comfort are already in existence, and will probably 
increase, although m theory there should be a limit 
to this, as the ratio of the structural weight of the 
maohme to the total fl}nng weight must mcrease 
This limitation is not serious so long os the size 
necessary for comfort has been attained. In range 
it is still uncertain as to whether the direct route 
across the Atlantic and Pacific Oceans can be 
flown under unfavourable conditions, at least as 
an economic proposition Except for these two 
cases, the range of any normal aeroplane can be 
such that it is well within reach of organised 
aerodromes all over the civilised world. In this 
last case hes the pnnoipal hope for the future of 
the large airship. Its capacity is such that the 
longest possible journey necessary, that is, half¬ 
way round the earth, is probably within its 
attainments even to-day. 
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Progress m Turbine Machinery 
By Eng -Capt. Edgar C. Smith, o b e , r n. 


I N March 1776 m the roign of George TIT, 
Johnson and Boswell spent a few days in 
Birmingham, and the latter, accompanied by 
Johnson’s old schoolfellow Hector, took the oppor¬ 
tunity to see the famous Soho Manufactory of 
Boulton and Watt Dunng Boswell’s tour tlirough 
the shops where parts of the engines of Watt were 
being constructed, Boulton with pardonable pride 
remarked to him “Here, Sir, I sell what all 
the world desires to have—Power”. Only half a 

century had passed since Newcomen, in the reign 
of George I, by the invention of the atmospheno 
pumping engine, had ushered m the ago of steam 
power, but already steam engines were being 
erected in mines, factories, breweries and works 
on an increasing scale, and five years later Boulton 
wrote to Watt, “The people of London, Manijhestor 
and Birmingham are steam-mill mad” Groat 
pioneers as they were, neither Watt nor Boulton, 
however, visualised the important part steam was 
destined to play in industry and transport, or that 
before the death of George III steam would be 
appbed to ships and looomotives Year by year 
the demand for power grew , by 1840 the steam 
engines of the world were estimated to have an 
aggregate of more than 2,000,000 horse-power, 
and a century after Boulton had spoken of London, 
Manchester and Birmmgham as being steam-mill 
mad, the total horse power of stationary and 
manno steam engines and steam locomotives in 
the world was estimated at about 30,000,000. 

However remarkable these figures may appear, 
they are comparatively insignificant when placed 
beside those of the world’s power plants to-day 
With the passage of time have come improvements 
m hydraulic turbines, the introduction of oil, gas 
and spirit engmes, the invention of steam turbines 
and sjfio the construction of power-dnvon electric 
generators from which electricity for power pur¬ 
poses can be transmitted over long distances Any 
review of the mechanical progress of the reign of 
H.M Kmg George V must therefore neoessanly 
have as its central feature the development of 
prime movefs and electric generators. Of the 
prime movers, the reoiprooatmg steam engine is 
still the most important unit on our railways, the 
petrol engine is practically without a rival on the 
roads and in the air, the oil engme has spread all 
over the world and has successfully challenged the 
steam engine for certam classes of ships, the 
hydraulic turbine coupled to electric generators 
is used where sufficient water power is available, 
but for the propulsion of fast vessels, such as 


warships and liners, and for driving electric 
generators in steam power houses the steam turbine 
IS supreme About 96 per cent of the electricity 
generated in Groat Bntain is produced in steam 
stations, the majority of which contain turbo¬ 
generators It 18 acknowledged that the con¬ 
struction of the first turbo-generator by Parsons 
in 1884 is as groat a landmark in engineering 
history as the invention of the separate condenser 
by Watt in 1765, but it is only within approxi¬ 
mately the last twenty-five or thirty years that the 
steam turbine has surpassed in size and power the 
groat reciprocating engines which were the direct 
descendants of the rotative engines of Watt 

When shown at the Inventions Exhibition of 
1885, the first turbo-generator of Parsons, with its 
high speed of rotation (18,090 r p m ) and its 
extravagant steam consumption (129 lb per kilo¬ 
watt hour) excited no great interest and raised 
no great hopes It contained, however, all the 
essential elements for success, and ten years later 
Parsons was building his first 350-kilowatt turbo¬ 
generator and also the 2,000 h p. turbines for the 
famous Turbxnm 

Six years later a great advance was made by 
the construction of the 1,250 kw machines for 
the city of Elberfeld in Germany These machines 
had a steam consumption of only one seventh 
that of the original turbo-generator, and their 
success paved the way for further developments 
One of the finest and most efficient machines 
runnmg. at the time of the accession of King 
George V was a 6,000 kw turbo-generator at the 
Carville power station of the Newcastle-upon- 
Tyne Electric Supply Company Supphed with 
steam at a pressure of 200 lb per sq in. super¬ 
heated to 508° F , this machine revolved at 1,200 
rpm. and had a steam consumption of 13-19 lb. 
per kwh The record sot up by this machine 
was surpassed by that of a far larger turbo¬ 
generator of 25,000 kw ordered in 1911 from 
Messrs C A Parsons and Co , Ltd , for the Fisk 
Street Station of the Commonwealth Edison Com¬ 
pany of Chicago, U S.A. In this case the speed 
was 760 r p.m , the steam pressure 200 lb per 
sq. in , the steam temperature 688° F and the 
steam consumption 10-42 lb per kwh or about 
one twelfth of the original maohme Ever smoe 
then, by improvements in design, the utilisation 
of many inventions, the employment of superior 
materials, by increasing steam pressures and 
temperatures and by many other means, it has 
been possible to oonstruct turbo-generators still 
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more efficient and of greater and greater oapaoity, 
the present limit in size being marked by the 
208,000 kw machine of the State Line Power 
Station, Chicago 

In Great Bntam, the limit of size is marked by 
the 106,000 kw turbo-generator now being 
erected m the Battersea Power Station of the 
London Power Company by the Metropolitan- 
Viokers Electrical Co , Ltd The installation of 
such machines is one of the outcomes of the 
extended use of electricity for industrial and 
domestic purposes, brought about partly through 
the work of the Electncity Commissioners and the 
Central Electncity Board, which have been 
responsible for the erection of the National Gnd 
In the latest report of the Central Electncity 
Board, it is stated that the production of electncity 
in Great Bntam dunng the past five years has 
increased by 50 per cent Co-ordination m the 
electnc supply industry, too, has led to the closing 
down of uneconomical stations and the erection 
of many new stations, of which Battersea is but 
one Full descnptions of these stations have 
appeared from time to time in the technical press 
and from these have been taken a few particulars 
of turbo-generators which illustrate current prac¬ 
tice In vanous countnes stations have been or 
are being erected, with steam pressures far in 
excess of those mentioned below, but these 
Stations are comparatively few 

It was perhaps but natural, as the Parsons 
steam turbme was developed on the banks of the 
Tyne, that some of the most histone turbo¬ 
generators should be found in the Newcastle area. 
Mention has already been made of the Carville 
station The latest and most up-to-date station 
in the distnct is the new Dunston power station 
of the North-Easteni Electnc Supply Company 
This station has an ultimate oapaoity of 300,000 kw , 
but at present it contains thiW 60,000 kw 
maclunes The steam is supphod at 626 lb per 
sq in and at a temperature of 826° F The tur¬ 
bines are of the two-cyhnder tandem type and 
run at 1,500 r p in C'urrent is generated by the 
alternators at 13,500 volts and a frequency of 60 
cycles An interostmg feature is that the steam 
leaving the high-pressure oylmder is taken at a 
pressure of 116 ih per sq. m to re-heaters and 
18 then passed to the low-pressure turbine at a 
temperature of 800° F 

One of the most important stations m the Mid¬ 
lands is the Hams Hall station of the Binnmgham 
Corporation, the first part of which was opened 
by the Duke of York in November 1929 It is 
de«^ed for ui ultimate capacity of 240,000 kw. 
but there is ample room for its expansion to 
1,000,000 kw. if required. Steam is supphed from 
pulverised-ftiel fired bc^rs at 876 lb. per sq. m. 


and 710° F. to 30,000 kw turbo-generators 
running at 1,600 rp.m., generatmg current at 
11,000 volts and a frequency of 26 cycles In the 
north-west, the Clarence Dock power station of the 
Liverpool Corporation has the highest thermal 
efficiency of any station in Great Bntam, namely, 
26 06 per cent It is unique in being built on the 
floor of a disused dock Designed for an ultimate 
oapaoity of 400,000 kw , with eight 50,000 kw 
turbo-generators runnmg at 1,600 r p ni , it has 
at present three machmes generating current at 
7,260 volts and a frequency of 60 cycles The 
steam pressure is 460 lb per sq in and the steam 
temperature 760° F The station began work in 
1931, and tests of the steam-raismg plant showed 
an efficiency of 86 46 per cent, while the thermal 
efficiency of the turbines was 30 4 per cent In 
the construction of the generators, advantage was 
taken of electnc welding By usmg welded frames 
for the stators instead of oast frames, no less than 
16 tons weight was saved 

It would be possible to trace the development 
of power station practice from the power houses 
in the London distnct alone, for it was in Holborn 
in 1882 that the first central station m the Old 
World was opened, while at Deptford, Ferranti 
built what has been called the “forerunner of 
modern power stations”. Several big companies 
to-day serve the metropolitan district, and the 
London Power Company has six ‘selected’ stations 
for the purposes of the Electncity Act of 1926 
Of these, Iteptford West took the first place for 
thermal efficiency among British stations in 1931, 
while at Battersea is being installed the 106,000 
kw turbo-generator referred to above The Batter¬ 
sea station IS designed for an ultimate capacity 
of 400,000-500,000 kw The machines at work 
at the present time consist of two 69,000 kw 
three-cylinder turbines dnving generators deliver- 
mg current at 11,000 volts. The boiler pressure 
IS 625 lb per sq in and the highest temperature 
of the steam is 876°-900° F This station is 
equipped with an elaborate plant for preventing 
the emission of sulphurous fumes from the chim¬ 
neys Lastly, brief mention may be made of the 
Barkmg power station of the County of London 
Electric Supply Co , the first part of which was 
opened by H M the King ten years ago. The largest 
set at that time was a 36,000 kw turbo-generator, 
but the station now possesses two 76,000 kw 
machines using steam at 626 lb pressure and 
826° F temperature In these turbines steam is 
‘bled’ from four different points for the purpose 
of feed heating. The station has at present a 
oapaoity of 390,000 kw. 

From the first, tlie steam turbrne had one 
particular advantage over the reciprocating engine 
for driving electric generators, inasmuch as it was 
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most eflScient at high speeds When, however, it 
was applied to marine propulsion, owing to the 
ineflBciency of propellers at high speeds, a com¬ 
promise had to be made. Yet its inherent qualities 
led the marine steam turbine quickly to surpass 
the turbo-generator m point of size, and only ten 
years elapsed between the debut of the Turbinia 
at the Diamond Jubilee review of 1897 and the 
oonstmotion of the 70,000 h p turbines of the 
Lusitania and Mauretania and the adoption of 
steam turbines for all classes of warships except 
Bubmannes When referring to the steam turbine 
in his Gray Lecture to the Institution of Meohanioal 
Engineers in 1930, Eng. Vioo-Admiral Skelton 
said : “Its appbcation is one of the few important 
marine changes which were made without any set¬ 
back, and the initial success and the rapid extension 
of the system is undoubtedly attributable to the 
experience gained in its long and gradual develop¬ 
ment under proper conditions on shore, no less 
than to the soundness of the conceptions of the 
inventor and his thorough exploratory work in 
connexion with the marine application” 

It had been reabsed quite early that in ships 
it would be an advantage to have some form of 
reduction gear between the turbine and the pro¬ 
peller, and the development of steam turbines 
afloat dunng the last twenty-five years presents 
several aspects, first the progress with direct 
driving turbines, secondly the use of turbines 
coupled to the propeller shafts with either 
mechamcal, hydraubo or electric transmission 
gear and thirdly the combined use of reciprocating 
engmes and turbmes The most notable direct- 
driven turbine ships of the last quarter of a century 
include the Aquxtanta (62,000 h p), Berengarta 


(66,000 h p), Majestic (84,000 h p ) and the 
Lemaihan (82,000 h p ) ; and large warships such 
as the Iron Duke (31,000 h p ), Malaga (76,000 h p ) 
and Jtepulse (112,000 hp) Helical-toothed re¬ 
duction gear, tried out by Parsons in the Vespasian 
in 1909, was adopted in turbine-dnven cross- 
channel vessels and destroyers in 1911 and quickly 
came into favour By September 1919 the total 
horse-power of geared marme turbines completed 
or under construction was about 18,000,000 The 
use of gearing enabled the efficiency of both turbines 
and propellers to be increased, turbines of 20,000 
h p with gearing being equal to turbines of 30,000 
h p without gearing H M S. Furious (90,000 h p ), 
HMS Hood (144,000 hp) and HMS Nelson 
(45,000 h p ) all have geared turbines, as also have 
the modem Atlantic liners Bremen, Europa, Conte 
dt Savoia and Rex, while the machmery of the 
Queen Mary will be of this type 

Hydraulic transmission between the turbine and 
the propeller has never been extensively used, but 
electrical transmission, first used on a large scale in 
the United States Navy, has made rapid strides The 
French liner Normandie is fitted with electno 
drive, and will have four mam turbo-generators of 
34,200 kw delivering current to the motors on the 
propeller shafts, the whole plant nvalhng in size 
and interest the machinery of a big power station 
Marine engineering practice has sometimes 
forged ahead of and sometimes lagged behind land 
practice, but to-day it tends to run on parallel 
lines Progress during the last twenty-five years 
has been due to many omment engineers, among 
whom the inventors of steam turbines, such as 
Parsons, Do Laval, Curtis, Zoelly and Rateau, 
hold the place of honour 


News and Views 


Prof. P. Kapitza and the U.S.S.R. 

It is common knowledge m scientific circles that 
Prof P Kapitza, director of the Royal Society 
Mond Laboratory at Cambridge, and Messel professor 
of the Royal Society, has been detained m Kii.ssia 
smoe last kSeptember by order of the Government of 
the U.S S.R. Kapitza came to England as a member 
of a Russian scientific commission m 1921. Ho soon 
started to Work as a research student at Cambridgo 
under the supervision of Lord Rutherford, and after 
some preliminary work on radioactivity ho com¬ 
menced work on the production of intense magnetic 
fltids, and m 1926 a new laboratory, financed by the 
Department of Scientific and Industrial Research, 
waa opened for the work. By the use of a special 
altemntor, Kiqiitza was able to produce fields up to 
>00,000 gauss, and to carry out experiments showing 
the existence of new phenomena in conduction and 
in magneto-stnction. Smoe most of these phenomena 


are more pninoimctxl at low temperatures, a hydrogen 
liquefaction plant was added m 1920, and m 1930 
the Royal Society made a special donation of £16,000 
to enable a new laboratory to be built to iiouse the 
original apparatus, together with a helium lique¬ 
faction plant. It was characteristic of Kapitza that 
ho was not satisfied to take over existing doeigos of 
behum liqitefiers, but began immediately to work on 
the construction of a new type of hqiiefler which 
required no liquid hydrogen. This Jiquefler is an 
illustration of Kapitza’s special technical gift, fur it 
moorporates a piston type engmc, which works down 
to the temperature of liquid hehum. This hquefier, 
which was described m Natur® of May 12, 1934 
(p. 708), was perfected last summer, and Kapitza 
was able to carry out preliminary experunents using 
strong magnetic fields combined with helium tom- 
peratures before leaving for Russia m September to 
attend the Mendel6eff Congress, 
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TnaouaHooT these years of developmental work, 
Kapitza had visited Russia almost every sununor. 
During these visits he gave lootures and advised on 
the construction of new institutes, and it was known 
that he had at one time been offered the directorship 
of an institute m Russia, but Kapitza himself con- 
sidereil that conditions m the USSR were not 
favourable for the development of hm work It 
came, therefore, as a shock to his colleagues to learn 
in October that Kapitza’s return passport hail been 
refused, and that ho had boon ordered to begin the 
construction of a now laboratory in Russia The 
reasons underlying this action may bo inferred from 
the followmg statement from the Soviet Rmbassy 
which appeared m the Newa-Chronicle -“Peter 
Kapitza 18 a citizen of the USSR, educated and 
trained at the expense of his country He was sent 
to England to oontmiie his studies and research 
work Now the time has arrived when the Soviet 

urgently needs all her scientists So when Prof 
Kapitza came home last summer tie was appointt'd 
as dii'cctor of an important new research station 
which IS being built at Moscow” This commandeering 
of Kapitza’a services on behalf of the It S S R ignores 
the personal and psychological factors involved, as 
was pointed out by Jjord Rutherford m a letter to 
The Tunes of April 29 A man of Kapitza's highly- 
atrung typo must mevitably bo profoundly disturbed 
by a siuidon frustration of years of work , and it 
comes as no surprise to his friends to team from 
reliable sources that his health has already been 
seriously impaured by anxiety and stram 'Pho right 
of the Soviet to retain Kapitza in his native country 
can scarcely he questioned, but from the }>oint of 
view of international science wo venture to express 
the liojie that ho may be permittwl to return to 
Cambridge to complete the mvestigations with the 
remarkable jilant designed by him and mstalled 
in the Royal Society Mend Laboratory at the Uni- 

\ erKit\ 

Retirement of Sir Peter Chalmers Mitchell 

Last summer it was announced that Sir Potor 
Chalmers Mitchell was to retire from the post ho had 
held for more than thirty years as secretary of the 
Zoological Society of London {see Natubk, Aug 26, 
1934, p 280) At the annual meetmg of the Society 
held on April 29, Sir Peter formally vacated the 
secretaryship and his successor. Prof. Julian S 
Huxley, took his place, Su Henrv Mahon and Prof. 
J Stanley Oardmer presented Sir Peter with his 
portrait, pamtod by Mr Wilham Nicholson, on 
behalf of some 1,260 members of the Society ; very 
appropriately, the background of the portrait inoludee 
a map of the Whipsnade estate, with the development 
of which Sir Peter’s name will always be associated 
The response to the appeal for the portrait was 
so generous that it has been possible to send each 
subBonber a reproduction m colour of the portrait 
and also to present to Sir Peter a personal memento. 
The Duke of Bedford, president of the Zoological 
Society, in movmg a resolution of thanks to Sir Peter 
for his many years of active and inspiring service to 


the Society and to science, stated that whereas m 
1902 the Society’s Gardens m Regent’s Park had 
60,600 visitors, m 1934 tiie number had moreosod to 
1,690,000, while the Society’s high reputation as a 
soientiOe liody has been similarly enhanced The 
Society has boon a pioneer, under the guidance of 
Sir Poter Chalmers Mitchell, in the improvement of 
the conditions under wlucli animals are kept m 
captivity On the more stnctly scientific side, 
mention should also bo made of the valuable investi 
gations earned out by the succession of anatomists, 
pathologists anil other workers who have been 
encouraged by Sir Peter to study the Society’s 
collections 

King George's Jubilee Trust 

No social change of oiii time is more significant 
than the way in which leisure has ceasai to be the 
privilege of a few and become the concern, if not 
mdet'd the lot, of the many In the problems which 
leisure now jirosonts, there is none mort* serious and 
pressing than thoso which it presents m adolescenc*' 
The Jubilee 'Trust inaugurated by the Prince of Wales 
at St James’s Paloce on March 1 is designed s|)eomlIy 
to deal with such problems, and a further aTerenco 
to its objects was made m an appeal broadcast by 
His Roy^ Higluiess on April 12 Tlio mam objects 
of the 'Trust are to provide more and better focilitiisi 
for tho recreation and guidance of the younger genera¬ 
tion, to encourage the cultivation of abilities, crafts¬ 
manship and all those outdoor mtereats and activities 
which make for mental and physicol fitness Tlie 
Trust will assist, strengthen and extend tho work 
of the many voluntary organisations m existence, tho 
work of which is to promote the welfare of tho boys 
and girls of Great Britain It will enable similar 
movements to be startwl in places at present un¬ 
touched, peuticulorly through lack of local resources 
ami the need of help from a central source It sliould 
encourage co-onlination of effort and prevent the 
waste of money and effort m overlapping. 

Apabt altogether from its direct activities, the 
existence of the Trust should encourage a more 
enlightened and generous attitude to the many 
problems which arise m regard to juvenile employ¬ 
ment and leisure. It should lend powerful moral 
support to all agencies which are ooncomed with the 
education and recreation of young persons, whether 
in relation to mdustry or to citizenship. It may 
provide a focus from wluoh powerful support will 
bo furthcoming for all efforts to deal wisely with the 
tragedy of juvenile unemployment, with excessive 
hours of work or with any other matters which hmder 
the normal development of citizens possessing the 
qualities of physical, mental and spiritual fitness and 
ideas of service which make a people great. The 
Jubilee Trust auns at dealing with the most crucial 
educational task of the time—that of guarding from 
the worst dangers of unemployment or unsuitable 
work at tho most critical tune of their physical > 
moral and mental development that large section 
of our young people betwem fourteen and ei^teen 
years of agq who arc drifting mto manhood tmd 
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womaohood with little guidance, and it ehould in¬ 
spire not merely protective or remedial measures but 
also courageous efforts to deal with the root causes 

Chemical Industry at the Brussels Exhibition 

PuBUClTV is a kmd of vitamin or hormone 
essential for the proper growth of an industry hike 
those accessories, it neixls to be uHtxl constantly, 
judiciously and m appropilately small tloscs , an 
excess may do more harm than good, and the dififeri'nt 
varieties are more or less specific in their action 
After a period of unrestrained enthusiasm, during 
which wo sought rapidly to restore sujiposed de¬ 
ficiencies m vitamins of every alplialsdical designa¬ 
tion, we have leamctl to suhinit our n'cjuirementH to 
the examination and prescription of experts , like¬ 
wise wo are learning that the best jiiibhcity is that 
which is well planned and well informed, that which 
is presented through the right channels by thosi- bc'st 
qualified, and that m which reality and literal tnitli 
are the corner-stones The British chemical industry 
has been represented at many oxhibitions, but for 
many years no demonstration of its ramifications 
and of the excellence of its products has lieeii so 
comprehensive as that which has boon arrangeil for 
the Bnissols Universal and International Exhibition, 
1936, opened by King Leopold on April 27 The 
exhibit, which is located m the British (lovem- 
raent Pavilion, has been organised by the Associa 
tion of British Cliomical Manufacturers on a 
nation«tl basis, all sections of the mdustry have 
co-operated in its organisation and industrial firms 
have sunk their identity in order that the disjilay 
might be truly national. It has been designed to 
show, by a senes of tableaux, the modem applications 
m mdustry of selwted chemicals There are six mam 
sections heavy chemicals, agricultural chemicals, 
dyestuffs, coal-tar products, fine chemicab, and 
pharmaceutical ohomica.b , there are also exhibits of 
rayon and of the proilucts of the new plasties or 
synthetic resm mdustry 

Evebv other industry depends to-day on the 
chemical mdustry, whether in the raw material, ui 
the moans of manufacture, m testing and control, or 
in the finished product. New mdustries have bc-en 
created by the application of disoovones and in- 
V entioiiB relatmg to chemical substances, old 
mdustries, such as agnculture, have boon given a 
helpmg hand, as m the form of fertilisers and sprays 
A clear mipression of the degree to which mdustnal 
chemistry and chemical mdustry play their part m 
national life and m individual well-bemg is offered 
by the booklet which the Association of British 
Chemical Manufacturers has prepared m connexion 
with the Brusseb Exhibition. The English edition— 
others m French, German and Spanish are bemg 
prepared—is of muoli mterest apart from the exhibits 
which it describes ; it is a waistcoat-pocket guide 
to the British chemical mdustry rather than the 
prograoune of a show. It gives a brief account of 
the port which Great Bntam now plays m supplying 
with its chemical products not only its own needs 
and those of the Dominions and Colonies, but also 


the wants of foreign countries less happily placed 
The booklet contains a list of firms and organisa¬ 
tions which have contributed to the exhibit, together 
with Btatomonts of their prmcipal products This 
18 the right sort of jmblicity , dignified, mformative, 
accurate and iiikirestirig The exliibitors deserve 
their line rewnnl 

Aborigines and Australia 

A t’ABLK from Adelaide m The Times of Apnl 2<1 
announces the composition of a Ftderal Board of 
Inijiiiry, which has been sot uj> to investigate tlie 
treatment of the Australian aliongiiics The Boanl 
will consist of three mombers. Prof J B Clelaiid. 
professor of pathology m the University of Adelaide, 
Mr White, octuig Federal Chief Protector of Abori 
ginra, and the Rev J H iSexton, secretarj' of the 
Aborigines Fnonds Association of South Australia 
The responsibility of the Federal Govermnont of the 
Australian Commonwealth is limiteil to the aborigines 
of the Nortfieni Territories, moludmg the Anmta of 
the Aheo Springs area, famous m the annals of 
antluxjpology as the trilies among whom the latt* 
Sir Baldwm Spencer and h’ J Gillen made their 
epoch-makmg investigatiorw. Although a liberal 
pohov has boon pursu^ by fbe Federal Government 
in the iirotection of these aborigines, osiiecially m the 
matter of ondeavourmg to ensure that they should 
have free access to their hunting grounds and to the 
sprmgs and water-holes, allugattons have been maiie 
recently that the aborigmos are bemg foreod off the 
land necessary to their livelihood Attention has also 
been directed in a recent report of a Commission m 
West Australia, to which we hope to refer later, to 
the madecjuacy of the arrangements for dealing with 
leprosy among abongmisi This is a Federal re 
sponsibihty, a leprosarium liemg pnividod at Darwm, 
at which cases from the vaiious States arc received 
The accommodation, it i' stated, is madequate, 
causmg serious <lela> m e\ acuating cases from their 
pomt of origin, while, notwitlistaniiing an agitation 
which has been pniots'ding for ten years, no steps 
have boon taken towards a systematic examination 
of the aboriginal populations for the disease 

BroadcssUng m Great Bntam 

The Postmaster General recently appomted a 
committco to consider the constitution, control and 
finance of the broadcasting services of Great Britain, 
including broatlcastmg to tho Empire, television 
broadcastmg and the system of wireless exchanges 
which will be conducteil after December 31, 1936 
He appomtod as chairman V'lscount Ullswator, and 
©veryone will agree that this was a happy choice , 
but wo were surprised to sec that tho committee did 
not molude any men of science We do not behove 
that any other country m the world would have 
appomt^ Such a committee without a representative 
of science. Mr. Whitley was very proud of the new 
research department of tho BBC and was lookmg 
forward to it being a groat help in tho future Alreadj 
It has done valuable work, but little reference is made 
to it in the B B.C Annual for 1936 In our opinion. 
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the addition of two or three soiantifio and technical 
men to this committoo is necessary. So far as we can 
see, none of the committee has any real knowledge of 
the scientific principles underlying the problems its 
members will have to discuss. We hope that this will 
soon be remedieil It is necessary to consider the 
mstnictional and entertainment values of broadoast- 
mg, but it would be foolish to neglect the scientific de¬ 
velopment of the art We have tried to find out from 
the Annual the amount expended in 1934 on reeearoh 
Unfortunately this does not appear , it is apparently 
mchided m the general sum of £334,069 mentioned 
on p 91 for mamtenance, salaries, development and 
research, etc 

Science and Social Responsibility 

In the April number of Slate Serince, the journal 
of the Institution of Professional Civil Servants, 
Prof. H. Levy contributes an mteresting article on 
this topic The social consequences, he says, that 
have flowed m the wake of teclmical ailvanco stand 
now m such clear outlme that even scientific men, 
traditionally concerned only with the mtomal content 
of their work and not with its external repercussions, 
are begmnmg to lose their complacency In the paat, 
the scientific method excluded from its scope all 
matters involvmg prejudice, desire, bias or purpose, 
and was purely objective in character In the logic 
of the physical sciences, human desires play no part, 
but in the social sciences they are fundamental 
The pursuit of science is essentially a co-operative 
activity and is therefore socially conditioned It is 
directed to an end, and that end w its social purpose, 
but smoe the direction which scimtific mvestigation 
takes IS in this way socially determined, science itself 
becomes one of the determining factors of society It 
improves the techmeal level of prwluotion , it mtro- 
duoes new factors mto the way of livmg for the 
population, it affects their cultural mterests; it 
creates new needs and therefore arouses now hopes 
and desires In almost every walk of life, laws of 
detailed social behaviour on which action is based 
are already recognised Is it too much to suggest 
that hero in small detail are the kmds of regularities 
and recurrences that make a science possible T Are 
we not therefore entitled to expect corresponding 
regulantios, perhaps deeper and more far reai-hing, 
on a large scale, and as a consequence, since society 
IB dynamic, a logic of social change T Since science is 
itself a motivating factor m that change, its study is 
a scientifii responsibility < 

British Trust for Ornithology 

F 1 HI.D ornithologists m the British Isles are makuig 
an experiment m 00 operative research which, if 
successful, may have far-roaching implications They 
have a peculiar problem to deal with, partly because 
the great majority of them are not tramed men of 
science, and yet are bemg loti on to territory where 
an advanced scientific technique is essential Some 
of the combined operations recently corned out have 
been on an impressive scale The census of heronries 
in 1928 needed some five hundred observers before 
it was completed, while the great crested grebe 


mquiry of 1931 and the two-year woodcock inquiry 
now m progress have each enlisted more than a 
thousand observers. Naturally such work calls for 
a high degree of organisation, but until very recently 
British field ormthologists as such possessed no 
national organisation whatever Irreplaceable manu¬ 
scripts, field-notes, photographs, maps and collections 
of literature or bibliography were got together and 
dispersed according to the hazards of individual 
existence A number of prominent ornithologists, m- 
oluding Mr H F Witherby, president of the British 
Ornithologists’ Umon and editor of British Birds, 
Prof. Julian Huxley, the Rev F. C R Jourdain, 
secretary of last year’s International Onuthological 
Congress, and Dr P R Lowo of the British Museum, 
oombmed to fill this gap by forming tho British Trust 
for Ormthology as a iiermonont national trustee for 
tho interests of field ornithologists Tho Trust itself 
holds capital funds and assets in kmd, such as a 
library, and collects subscriptions, which enable it to 
make grants for ornithological research These 
grants, which at present are only on a very small 
soalo, are being used to develop the nucleus of an 
Institute of Field Ornithology at Oxford, recogmstNi 
and admmistered by tho Umversity. A national 
planning committoo for tho ornithological pro- 
granuno as a whole has been sot up jomtly by the 
Trust and the University 

The Trust’s first report just issued shows that, 
m spite of very cramped finances, a wide range of 
research has already been undertaken with marked 
success Special reference should be made to the 
enterprise of the Trust m starting an oxperunental 
annual mdox of heron numbers, based on a twenty- 
five per cent sample of the breeding boron population 
of England and Wales Tho index for 1934 is given 
as 102, 1928 bemg taken as 100 Another interesting 
point 18 tho hnkmg up of censas work on swallows 
with a study of the size of broods, association with 
domestic animals at breeding places and occurrence 
of certain lethal parasites The mquinos mto short- 
cored owl habits durmg a vole plague on a Forestry 
(’ommiHsion estate, and into the effect of the recent 
drought on great crostod grebes, are further examples 
of the broad range of research which this compre¬ 
hensive and flexible type of organisation makes 
possible. The Trust is still m an experimental stage. 
Inquiries and offers of help should be esldressed to 
the Honorary Secretary, Mr E M. Nicholson, 61 
Marsham Street, London, S W 1 

Earthquakes ui Persia 

Destructive earthquakes have recently visitod 
the Persian provmoe of Mazanderan that bos along 
the southern border of the Caspian Sea Tho first 
shook occurred on April 12, and was followed by 
others of greater seventy durmg the next few days 
It IS stated (The Times, Apnl 24 and 27) that 28 
villages have been destroyed and about 600 persons 
killed. The province is one that is seldom disturbed 
by great earthquakes, though it lies near the im¬ 
portant centres of Teheran and Resht. Sir Arnold 
Wilson, in -his valuable paper on earthquakes in 
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Persia (Bull Sch Oriftital Studies, 6, 103-131 ; 1930), 
records two earthquakes in Mazanderan, in 1802 and 
1820, that have hitherto escaped the attention of 
seismologists By the earlior shock, 70 towns and 
villages were destroyed, while the towns of Semnan 
and Damghan, to the south of the province, were 
seriously damaged 
Rockefeller Medical Fellowships 

The Rockefeller Medical Fellowships for the 
academic year 1936-36 will shortly lie awardtxl by 
the Medical Research Council, and applications should 
bo lodged with the Council not later than Jime 1, 
1936 These Fellowships are provided from a fund 
with which the Medical Research Council has been 
entrusted by the Rockefeller Foundation Fellow¬ 
ships are awarded by the Council, m accordance with 
the desire of the Foundation, to graduates who have 
had some training m research work in the primary 
sciences of modicme, or m clmioed medicmo or surgery, 
and are likely to profit by a period of work at a 
university or other chosen centre in the United 
States or on the Contment of Europe, before takmg 
up positions for higher teaching or research m the 
British Isles A Fellowship held m America will have 
the value of not less than £350 a year Full particulars 
and forms of application are obtamable from the 
Secretary, Medical Reecarch Council, 38 Old Queen 
Street, Westminster, S W 1 

Announcements 

His Majestv the Kino haa oonferred his patronage 
on the fifty-fourth annual meetmg and conference of 
the Ikiciety of Chemical Industry to be held m Glasgow 
on July 1-6 Among the subjects to be discussed are 
the transport of food by road, rail and sea, problems 
of water supply, and ohoraical onginocnng in the 
Navy 

We regret to announce the death, on April 27 at 
the ago of seventy-three years, of Prof H. B Baker, 
F.R 8 , lately professor of general chemistry m the 
Imperial College of Science and Teohnolog}' 

Db. Geoboe Sakton, editor of Isrs, the quarterly 
organ of the History of Science Society and of the 
International Academy of the History of Science 
(Harvard Library, 185, Cambridge, Mass,, USA), 
has been elected a corresponding member of the 
Academia do la Histons of Madrid, 

The Ramsay Memorial Fellowships Trustees will 
consider at the end of Jime apphcations for a Ramsay 
Memorial Fellowship for chemical research, of the 
value of £250 a year. Particulars of the award con 
be obtained ‘from the Secretary of the Ramsay 
Memorial Fellowships Trust, University College, 
London (Gower Street, W C,l) 

The Linacre Lecture at St John’s College, (’am- 
bridge, will be dehvered by Mr. P. P Laidlaw, 
pathologist to the Medical Research Council, National 
Institute for Medical Research, on Tuesday, May 7, 
at S pm. in the new lecture-room of physiology The 
title of the lecture will be “Epidemic Infiuenza . A 
Vims Disease’’. 


A COURSE of eight lectures on pathological research 
in its relation to modicmc is bemg given on Thursdays, 
oommencmg May 2, at the Institute of Pathology 
and Research, St Mary’s Hospital, W 2 The lecturers 
are Sir Almroth Wnght, Prof R D Adrian (electrical 
activity of the bram), Ur I N Ashoehov (bacterio¬ 
phage), Dr C H Andrewes (cancer). Dr R (} Canti 
(cultivation of living tissue). Sir Henry Dale (active 
substances of ergot), Mr J Henderson Smith (virus 
diseases of plants and animals) and Dr J Newlham 
(chemical embryology) The lectures are open to 
mcmliers of the medical profession and medical 
students, without foe 

The seventh Natural Scienee f'ongross of the 
Dutch Indies will be hold at Batavia on October 
23 26 The agenda will include addresses by Prof 
R Remmelts and Dr L J C Van Es os well as 
meetings of sections F'urther information can be 
obtamed from the Secretariat, Komngsplein Zll, 
Batav'ia 

A SPEOIAE exhibition of welding has been arranged 
at the Science Museum, South Kensington, and will 
remain on view until May 16 'Fhe exhibits include 
a wale range of machmes used m welding by the 
oxy-aoetylene, resistance, atomic hydrogen and arc 
processes, and a representative selection of examples 
of welded work Demonstrations of the first three 
processes are bemg given daily at 11-1 and 3-5, 
and films illustrative of welduig are being shown 
every afternoon m the Lecture Theatre at 4 The 
exhibition is supplementary to the symposium on 
welding on May 2-3 organised by the Iron and Steel 
Institute in oo-operation with a number of other 
technical societies and institutions 

Appmcations are mvited for the following appouit 
monts, on or before the dates mentionevl.—An 
assistant (II) for research in aero engines and acces¬ 
sories at the Royal Aircraft Establishment, South 
Famborough, Hants—^Tho Chief Supermtendent 
(May 7) A laboratory research assistant m the 
Glamorgan County Mental Hospital, Bndgend—The 
Medical Sujieruitendent (May 16) An assistant 
(Grade III) for abstracting scientific and technical 
papers m the Department of Scientific and Industrial 
Research—^The Establishment Officer, 16 Old Queen 
Street, Westminster, S W 1 (May 16) A head of the 
Mechanical Engineermg Depiartment. Central Poly- 
teclimo, Croydon—The Education Officer, Education 
Office, Katharme Street, Croydon (May 16) An 
inspector of agriculture m the Department of Agri¬ 
culture Mid Forests, Sudan Government— The Con¬ 
troller, Sudan Government London Office, Wellington 
House, Buokmgham Gate, London, S W.l (Jime 10) 
A lecturer in mathematics m Huddersfield Technical 
l.’ollege—^The Director of Education, Flducation 
Offioea, Peel Street, Huddersfield A principal of the 
Swansea Technical College—The Director of Ediica 
tion, Swansea An assistant for sod survey work at 
Harper Admna Agricultural College, Newport, Shroii- 
shire—^The Pnnoipal A lecturer in geography 
m Armstrong College, Newcastle-upon-Tyne—The 
Registrar. 
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Letters to the Editor 

7'he Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond unth the writers of, rejected manuscripts 
intended for this or any other part of Nature No notice is taken of anonymous communications 
Notes on i-oints in some of this week’s letters api’EAB on p. 765 
(\)RRE8PONnENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS 

The Green Flash at Sunset duimotor, tho turbulent edge of the sun appeared to 


Observations of the green flash have frorincntly 
been rooordod m Nature, and Lord Rayleigh*, by 
simple and beautiful experiments with an artificial 
source of light and a prism the disjiersion of which 
was equal to atmospheric dispersion, has imitated tho 
chief phenomena of the coloured flash observed at 
sunset This ex-jierimental imitation strongly sup¬ 
ported tho generally accepted view that the green 
flash IS primarily duo to atmospheric refraction, 
dispersion and differential scattormg The discussion 
follow mg Lord Rayleigh’s paper read before tho 
Physical Society indicated, however, that before a 
satisfactory explanation of all tho observwl phe¬ 
nomena could bo given, further observations wore 
required 

The phenomenon is probably by no moans so 
infrequent as is generally supposed, and may oven 
be the rule rather than the exception when the 
horizon is cloar and tlie observer at a sufficient 
altitude The larity of the green flash at soa-levol is 
possibly due to the horizon being too near for tho 
dispersion to be perceptible 

Recently I had an opportimity of making a 
number of observations of tho coloured flash on the 
west coast a few miles north of Auckland from a hill 
about 180 feet high On one occasion Mr H B Lusk, 
who had observed the green flash with mo from the 
hill on tho two previous evenings, was on the beach 
at sunset and reported that no green flash was visible, 
though It was clearly scon by me and by other 
observers from tho hill 

On several occasions I observed the setting sun 
with an X 30 army pattern telescope One ovonmg 
there was obvious stratification of the atmosphere 
At the moment before sunset the sun appeared 
orange-red through the lowest stratum, which was 
about a third of the diameter of the sun m thickness, 
orange through a second stratum of about the same 
thickness and light yellow above The markeil 
turbulence of the run of tho sun appeareil to have a 
horizontal tendency When about a fifth of tho 
diameter of tho sun remained above the horizon, the 
sun appeared orange through the telescope and the 
turbulent nm was frmged with green, which became 
more evident os the sun sank dust before the sun 
disappeared, a small narrow horizontal strip appeared 
to broome detached from the top of the sun. During 
detachment tho ends and upper edge of this fragment 
were green The green rapidly invaded the strip, 
which at the moment of detoclunont was oomplotely 
grass green m colour, tho much larger moss of the 
remainmg sim appearing orange As the sun dis¬ 
appeared below the horizon, the last narrow edge 
turned bright green before disappoarmg 

On another occasion when the sky was imusually 
clear, the setting sun was almost too bnght to observe 
with the naked eye. Through the telescope it ap¬ 
peared yellow with the lower part tending to orange. 
When the sun had set to about four-fifths of its 


have a narrow frmge of brilliant violet As tho sun 
set, this changed gradually to a bright spectrum blue 
A small fragment became detached as m the previous 
case, but instead of being green was a brilliant blue 
at tho moment of separation Tho lost tmy portion 
of the sun to disappear became bright blue-green 
bt'fore Hinkmg below tho horizon 

Although the primary cause of tho coloured flash 
may bo atmospheric disjiersion, simultaneous colour 
contrast may very cxinsidorably modify the subjective 
colour effect I had the privilege of soemg Dr J 8 
Haldane’s experiments referred to by Lord Rayleigh 
and have seen other remarkable simultaneous oolour 
contrast effects. Some yc^ars ago m Auckland the 
nearly full moon shortly after sunset appeared grass 
green. I teiephoncxl to a neighbour asking him to 
look at tho moon and tell me its colour, and was not 
a little relieved when he reixirtoii that it was green 
I concluded at tho tune that the effect was duo to 
colour contrast, the sky being highly coloured In 
tho case of the setting sun, the contrast is between 
the coloured oilgos or fragmonts and the more 
luminous romamder of tho sun, not tho background 
F P Worley 

Auckland University College, 

Auckland, N Z. 

March 1 

■ Proe Has Soe , A, IM, Sit, 1030 Proc Phn Hoc , 46 , 487 , 


I HAVE road Prof Worley’s letter with mtorost, and 
can agree with him that the green flash is by no means 
a rare phenomenon On a recent trip to the West 
Indies, I saw it three times out of a total of five 
sunsets observed, using a field glass x 7. It was just 
about as conspicuous as the experimental work 
would lead one to anticijiate Circumstanoes unfor¬ 
tunately prevented ray observing further sunsets, as 
had beon hojied 

Rayleigh . 

Terling Place, Chelmsford 


Stnated Muscles of an Amber Insect 
It is well known that arthropods found m Baltic 
amber are unusually well preserved, so that even the 
mmutest features of their chitmous structures are 
plainly visible under considerable magnification The 
mtemal organs, however, are usually oomplotely 
disintegrated, nothmg but tho amber mould of the 
chitinous skeleton remaining. It was therefore some¬ 
thing of a pleasant surprise to discover a specimen 
of an amber fungus-gnat m which the flexor and ex¬ 
tensor muscles of the tibia, located in the femur, 
are so well preserved in ail legs, that not cmly their 
outlines, bijt also the transverse striatjons of the 
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fibres, may be clearly soon under the microscope at 
a Imear majpufic-ation of 300,1 (hod Fij; 1) 

The specimen belongs to the British Museum 
(In 18763, 02 74) and is m the same piece of omlier 
with a spider, forming part of a collis-tion loaned 
to me for study througli the courtesy of the Depart¬ 
ment of Geology Unfortunately, the wmgs of the 
fly are broken off at their base, makmg idi'iitification 
of the species and even of the genus impossible 
except by matching witli specimens in some other, 
identified collection Presumably it is a species of 
Sciara, this genus being extensively represented in 
the Baltic amber The small insert in tho photograph 
shows the fly at a magiuhcation of 16 The femora 
with tho muscles hail to bo photographed at a 
magnification of 300 1 with the aid of a low power 
objective and a higli-power ocular, the rombination 
being necessitated by the thickness of tho amber 
[In reproducing the pliotograph, it was reduc-ed to * ] 
The best results wore obtained with infra red rays 



The reason why the stnations do not show nearly 
as well m the photograph as when tho specimen 
is oxammod directly under the microscope, lies m 
the fact tliat one oannot cheuige tho focus durmg 
exposure, or moroase its depth sufficiently to show 
aU Imos at the same level. 

So far os I know, this is the first instance of stnated 
muscles found in fossd insecte. In 1902. Bashford 
Dean* described and figured transversely stnated 
muscles m a Devonian shark. Vertebrate muscles, 
unprotected by onythmg but an easily ponshable 
skm, are quick m deteriorating, yet for the same 
reason, under favourable conditions, may bo pene 
traced by soluble salts serving aa a preservative Not 
so in arthropods Only rupture of the outer skeloton 
admits fluids to tho mner organs This particular 
gnat must have been mjured at tho tune that it was 
caught m the'still fluid g(um, which oozed through the 
wowd, entermg tho legs and embalming the muscles 
before they had time to deoomposo 

AueXANDHB PSTBUNKHVITCH 

Osborn Zoological Laboratory, 

Yale UnivMsity, 

New Haven, 

Connecticut. 

March IS, 


Nature of the Thermal Agitation m Liquids 
Thk accompanying photographs (Kig 1) rojiresent 
the analysis by a Fabry-I’orot ('•falori of tho strut tiiro 
of the 4046 A , 4078 A and 436S A riuliations of a 
low-density water-coolcil inciiiiry an. after thej are 
scattered through an angle ot ISO by a column of 
carbon tetrachlori<le Iniiiid In each ca,sc, two 
different temperatures of tho liquid column (30" (' 
and 70'’ (' ) were employed, tho oxposiiros bt'ing os 
nearly os possible otherwise under idonticiil conditions 
Tho choKo of a Fabry-Perot ^talon as tlio high 
resolving power instrument and of carbon ti-tra 
chloride us the wattoring liquid wore lioth dt tomnined 
by exponent e gainntl in this partifiilar fiolil of 
nwearth* It will be seen that a 40“ rise tif tern 
poratiim produces a most romiirkablo change in tlie 
structure of the scattoretl radiation 'i’ho two 
Brillonm components having a Doppler shift deter 
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mmed by the velocity of sound m the liquid, which 
are well-defined at tho lower temperature, broaden 
greatly when the liquid is lieated, and move m to¬ 
wards the central component, practicallv closing m 
upon it Tho central component at the same tune 
Increases m intensity Tho conception that ordered 
wave trams of sound constitute tho thermal energy 
m a liquid therefore departs more and more from the 
actual facts os the tomporatum of liquid is raised 
0 V. Raman. 

B V Raohavendra Rao. 

Department of Physics, 

Indian Institute of iSoionce, 

Bangalonj 
March 24 

• B V BsKhAvendra B«o, Proe Ind Acad Sn , 1, 281 *nd 473 . 

ias4-3& 


Use of Hydrogen Cyamde in Fumigation 
Tmc recent tragic death of two children from 
hydrogen cyanide fumes following the fumigation of 
their home m Aldershot has directed attention to the 
need for stricter control of the practice of fumigation 
and to the need for fuller knowledge of it For some 
veara past I have strongly urged the need for the 
licensing of fumigators, and the question has, I 
believe, received consideration by officials of the 
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Ministry of Health and of the Homo Office While 
one fully appreciates the difficulties which the 
liceiisuig of fumigation presents, the dangers to which 
innocent members of the commumty are exposed 
justifies a serious effort to overcome them One 
hrm which supplies the greater part of the hydrogen 
cyanide used for fumigation purposes in Groat 
Britain is playing its part by restrictmg supplies to 
fumigation firms and fiimigators of known repute 
and competency 

Fumigation of houses, warehouses and mills, and 
of foodstuffs and other materials, is much more widely 
practised than is generally known The recent 
formation by the Medical Research Council of a 
committee charged with the mvestigation of the bed¬ 
bug problem as an important factor in slum clearance, 
and the promotion by that committee of research 
on funugation as applied to houses, is an important 
step in the right direction Until the formation of 
that committee, research on fumigation and fumiga¬ 
tion methods in Great Britain was dependent for 
financial support almost solely on firms manufacturing 
insecticides, or on firms directly interested m the 
fumigation of food-stuffs and other consumable 
stores, such as tobacco. 

The use of fumigants for the destruction of rats 
on ships has long been recognised, and is mdeeii 
insisted on as part of an international campaign 
against plague, but the use of fumigants against 
insects infesting food-stuffs and other consumable 
stores IS still m some circles regarded with dis¬ 
approval , and although tolerated is not encouraged 
A mam argument for this attitude is that if food¬ 
stuffs were stored and transported uniler proper 
hygienic conditions, there should be no need for 
fumigation, and that just as preservatives in foo<l- 
stuffs have been dispensed with by food manu¬ 
facturers, so should fumigants be unnecessary The 
two cases are not comparable for a number of reasons. 
Tho habits and behaviour of insects are more complex 
and far less well understood thwi tho biology of 
bactena Then tho use of preservatives W8« naturally 
applied to food-stuffs just prior to marketing and 
packed m small bulk , m other wonls, preservation 
was a factory process. Now infestation of food-stufb 
by mseots may occur durmg harvesting and at any 
stage thereafter until tho factory is reached, and the 
quantity of material to bo treated may amount to 
thousands of tons. It is impracticable to ensure 
absolute protection of such a large bulk of produce 
from insect infestation m our present state of know¬ 
ledge of the mseots’ biology ; and, however desirable 
it may be that sterilisation of food-stuffs by fumiga¬ 
tion should bo dispensed with, that is no more 
practicable at present than to dispense with fumiga¬ 
tion jiraotioo in slum clearance 

Meanwhile, it is surely bettor .that the need for 
fumigation m tho ranrkotmg of food-stuffs should be 
recognised , that those firms conoemod which ore 
entorpnsmg enough to inaumrate and support 
researohes designed to make uimigation safer and 
more efficient should be encouraged m their work ; 
and that every effort should be made to prevent 
fumigation falling mto disrepute, mainly because it 
is not sufficiently recognised as » scientific process 
and its application is not restricted to those ade¬ 
quately trained m its theory and practice, 

J W. Mcnbo. 

Dept, of Zoology and Applied Entomology, 

Imperial OoUe^ of Science and Technology, 

South Krasmgton, S W.7 


Mechanism of Respiration 
Undbb the above hoadmg. Prof A. Szent-Gybrgyi 
makes the wide statement* that respiration consists 
mainly of a reversible oxidation of succmie and malic 
acids to fumaric and hydroxy-fumaric (oxaloacetic) 
acids. Succinic and malic acids are activated by 
speoitio dehydrases and “only these two dehydrases 
seem to be connected immorlintely with the Warburg. 
Keihn systoin” 

These oonolusions are probably accounted for by 
the fact that Szent-Gyflrgyi used minceil tissues It 
has been shown by Elliott and Schroeder* that, 
while slices of kidney tissue will carry out a cycle 
of reactions in tho oxidative removal of lactic and 
pyruvic acids, on mincing the tissue, only the power 
to oxidise suGcmato to fumarate and to convert 
fumarate to malate remains , all the other oxidising 
agencies concerned in the cycle, as well as various 
other mechanisms, are completely destroyed. 

In collaboration with Z Baker and M Bonoy, I 
have now shown that slices of two typos of trans¬ 
plantable rat tumour, a sarcoma and a oaromoraa, 
while respirmg at a rate equal to that of many other 
tissues, are quite unable to oxidise succinio or malic 
acid Those acids, therefore, cannot be the centre 
of activity m this type of tissue Details of this 
work will be published shortly elsewhere 

Szont-Oydrgyi also appears to overlook the work 
of Harrison’, who has shown that glucose with its 
dehydrogenase and oo-ferment can react with the 
oytoohrome-mdophenol oxidase system 

K A C Elliott 
Cancer Research Laboratories, 

Graduate School of Medicme, 

University of Pennsylvania, 

Philadelphia. 

March 8 


■ Nahtrb, us, S04 1936. ^ 


Phenossframne as an Anticatalyst of the Pasteur Effect 

Although since Pasteur it has been recognised 
that m a wide variety of animal and vegetable cells 
the respiration is able to suppress the appearance of 
products of fermentation, the mechanism of this 
effect is still obscure. At present, the use of reagents 
which specifically interrupt this link between the 
two mam onergy-hberatmg reactions of cells appears 
to offer the prmoipal means of its mvestigation In 
tho course of work on the action of reversible oxida¬ 
tion reduction systems on tissue metabolism, I have 
found that the dyestuff phenosaframne proves to be 
the most vigorous specific mhibitor of the Pasteur 
effect yet described. 

The active concentration of phonosafranme is 
with brain tissue 10-* molar, it is therefore some 
himdred times as active as ethyl Moeyamde (War¬ 
burg*), ammonaphtholsulphonio acid (Krah*), gluta¬ 
thione (Bumm and Appel*) or phenyl hydrazine 
(Dickens*), and is active m one ten-thousandth of tho 
concentration of potassium chloride recently used by 
Ashford and Dixon*. When shoes of rat bram are 
suiqieaded m Rmger solution containing glucose, in 
the Warburg apparatus, and phenosaframne m lO-'Af. 
conoentration is added, the essostially carbohydrate 
respiration (Qoi in table) of brain continues unim¬ 
paired, the re^iratory quotient {R.Q.) remains at the 
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carbohydrate level, but the aerobic acid formation 
(0§*) rises to a value near or equal to that normally 
found only under anaerobic conditions The acid 
formed, estimated by Claiiaen’a method, proves to 
be lactic acid. 
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Thus the complete separation and simultaneous 
occurrence of carbohydrate oxidation and fermenta¬ 
tion 18 demonstrated m intact emimal cells under 
conditions closely approximatmg to tlie physiological 
In tumours, unlike most normal tissues, the 
respiration is inadequate to suppress the lactic acid 
formation (Warburg*) , tlie carbohydrato oxidation 
13 defective (Dickens and Simor*) Phonoaafranmo 
specifically mhibits the Pasteur meohanism m 
tumours also : 



l^pt^ ] 

Medium j 

Control 1 

g». g'3 

I'heuaearranlne 

3 X 10-* U 
g»i g« 


00 

Bloarb 

- 10 8 -h 28 3 

- 9 7 -y 44 9 

eftrdDomA 

80 
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Thus whilst m both normal and tumour tissue a 
widespread correlation botwoen carbohydrate oxida¬ 
tion and carbohydrato fermentation nonnally exists 
(Diokens and Suner’), phenosafranine m both groups 
of tissue IS able, when present in extremely low con¬ 
centration, to break down specifically and completely 
the ooupli^ reaction botwoen these two fundamental 
routes of carbohydrate katabolism in the living cell 
F Dickens 

Cancer Research Laboratory, 

North of England Council of the 
British Empire Cancer Campaign, 

Royal Victoria Infirmary, 

Newcastle -on -Tyne 
March 8 


'Btoaltnn Z, ITS, 48S, 192S. 

• an., 819, 432 . 1S30 

• Z. dWo/ Oltm , 810, 79 , 1932. 


* "BtolOweolue] 'd«r Tomoren”, Springer, 
' J., 84, 1801; 1830 


Application of Low Temperature Calorimetry 
to Radioactive Measurements 
It is often of importance to determine m absolute 
measure energy changes oonnooted with radioactive 
transformations, but only m a fow oases has it been 
possible to employ calorunetno methods for this 
purpose, since general the amounts of energy 
liberated in unit time are too small. The sensitivity 
of calorimetrio measurement can be moreased, how¬ 
ever, by many orders of magnitude by working at very 
low temperatures, and it may be worthwhile to pomt 
this out, as low temperature technique is now within 
the reach of non-speoialised laboratories. 

Consider a oalonmeter consisting of lead. At a 
temperature of 1*8°, which can e^y be obtamed 
with liquid helium, its specific heat is 3,000 tunes 
smaller than at room temperature. So the oalon- 
metno sensitivity is increased by this factor if wo 


take the temperatuie sensitivity as constant. Usmg 
a substance like tungsten, with a higher finebye, 
one can mcrease tins factor still further by one 
power of 10 If one wishes to measure the heat 
developed with an accuracy of 1 per cent, the tem¬ 
perature must be allowetl to change by 1/10°, assum- 
mg that the measuring sensitivity is 1/1,000"-- 
1/10,000° The effects can be accumulated over a 
period of at least ton nunutew, as at very low tem¬ 
peratures the thermal insulation can bo made nearly 
jierfoct, owing to tbo lack cif radiation Thus, usmg 
a calorimotor consistuig ol 1 cm • of tiiiigston, one 
could measure 10“* cal/sec , which is alwut 1,000 
tunoH more sonsitivo than in the calorimeter of 
Meitner and Orthmann' So, for evatnplo, the total 
hoatuig effect of 10 • gm of radium situated withm 
(ho calorimeter could be doterinmed, or the hoatmg 
caiiseil by the y-rays from a source of 0 1 milliciirie 
of radon jilacod 3 cm away from tlie i,aloruneter 
Ooolmg tiio calorimeter below 1° by the magnetic 
procedure, one can dimmish still further the specific 
boat of the absorbing substaiuro, and at the same 
time the seasitivitj of the temperature mousurement 
IS considerably uicroasod by basing it on the sus¬ 
ceptibility of the paramagnetic salt, for, m the 
region where the Curie law holds, the accuracy of 
temporatiiro incasuiomeiit is proportional to l/T* 
With a substanio obeying tbo !/'* law for the specific 
heat, therefore, the sonsitivitj of this motliod in¬ 
creases with falling teniperaturo with 'f-* 

The specific heat of a paramagnetic salt, however, 
dot« not follow the 7'* law, as its specific heat must 
nei'ossarily bo anomalous m this temperature region* 
No great moroase in sensitivity could therefore be 
achieved below 1° by working with a calorimeter 
consisting of the salt alone. But, of course, this does 
not apply to an appropriate combination of the 
paramagnotic salt and an absorbing substance of 
non-anomalous specific iioat 

In some prolmimary experunonts carried out 
during the past few we^s, Dr Kurti and I neverthe¬ 
less worked with the unfa\onrable case of the salt 
alone m order to bo able to uso our ordinary apparatus 
for magnetic coolmg* Wo took, I gm of iron am¬ 
monium alum and coolcii it down to 0 06°, which m 
this case was an aifvantagc solely because of the 
improved thennal insulation* In spite of the very 
small absorption coefficient of the subateuico for y- 
rays, and the comparatively low thormomotrio 
sensitivity of tins particular apparatus, a sharp rise of 
temperature sot in immediately after the substance 
had been exposed to the y-radiation of 100 milliouriea 
of radon at a distance of 2-6 cm (Tins turned out to 
bo a very convenient way for measuring the specific 
heat of the salt and we wUl report soon on the reWts ) 
Even m this unfavourable ease, we could measure 
10-* cal /sec , and it should be possible to measure, 
in a volume of about 1 cm *, an evolution of heat of 
the onier of Iff-** cal./seo., by using a suitable ab¬ 
sorbing substance m combination with the para¬ 
magnetic salt and improving the sensitivity of the 
temperature determination 
With such mcreswed sensitivity, various problems 
can be attacked, and experiments m this direotioii 
are m progress at the Clarendon Laboratory. 

F Simon 

Clsuondon Laboratory, 

Oxford 
March 28. 
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Internudear Distance and Vibration Frequency 
for Diatomic Molecules 

The equilibnum intemuolfiar distance r, and the 
vibration frequency tot for diatomic molecules were 
connected by Morse m the formula const •- 

3'000 X 10-“ cm.* for many molecules This, how¬ 
ever, does not hold accurately, and in fact the constant 
shows a penodic error Douglas Clark ha« proposed 
a modified formula, const, whore w m the 

‘group number’, and is the num^r of ‘sliared 
electrons', usually the sum of the valency electrons 
in the atoms composing the molecule This constant 
vanes for each molecular period, and appears to be 
quite arbitrary Neither of these fonnulsB is capable 
of fitting the case of isotopes, for which r, has the 
same value, while depends on tlie reduced 
mass 


altsraUon of the C-H frequency is specially strong; 
in tetraohlorethane, for examjde, we have. 

CH ;*«=2984 cm -* and CD : =^2240 om.-‘ in’i 

dichlorethylene: 

CH c=3080 om.-‘ and CD • =2326 cm."*. 

An approximate estimate of the bond strength, 
using olementary vibration theory, gives a greater 
value for deutenum than for light hydrogen m those 
compounds 

We mtend to discuss these new results further 
elsewhere m conjunction with earlier polarisation 
nieasuromente • 

B Thvmpy 

Geophysical Institute, 

Bergens Museum, 

Bergen, 

March 26. 


We have considered a furtnula mvolving the re¬ 
duced mass p, namely, wsr<*v'p = const., and ex¬ 
amined it with relation to experimental data for 
non-hydnde molecules Using Clark's nomenclature, 
it IS found that for the molecular periods KK, KL 
and KM which he discussed, the agreement is very 
nearly as good as with hia formula and almost 
oertem to be withm tlio limits of observational error. 
In addition, it gives identical oonstante for the 
isotopes B'**0 and B"0, and for H, and HD 
The formula also gives consistent results for the 
LL and MM penods, and it is found that the constant 
for the KL j^nod is the mean of the constants for 
the KK and LL jienods, and that for KM the mean 
of KK and MM. Fmally, the constant for each 
pMiod IS no longer arbitrary, but is approxunately 
proportional to the number of completed eleotromo 
shells in the molecule, the value for the KK period 
bemg 10'6 x It)-** gm.l cm *, 

We hope to publish a fuller account of this work 
shortly 

H S. Axlkn 
A K. Longsib 

Physical Laboratory, 

Umversity, 

St Andrews 
March 20 


Raman Spectra of some Deuterium Compounib 


Using a high mtensity gloss spirograph with a 
dispersion of 16 A per mm. we have measured the 
Raman frequencies of tetrachlordeutenum-etbane 
and fsiB-Umm deuterium-dichlorethylene prepared 
from heavy water. The results are briefly given 
below, together with mean values of the Raman 
frequmoiee (cm.-*) of the corresponding light hydrogen 
compounds taken from earlier measurements' for 
comparison. Intensities ore given ,m brocketa. 


“*<*>■ s»a<e). <>«««). TOi(S), 

iSwi) 

0.]>,01,(tnMU): »4i<t), 9»8(S), 1670(»), 1M7(8), 

C^,Cl,«r«M). 7^J|8t«(8), 187I(S), 1678(8i), l«S6<t). 


The isotope effect is m many cases clearly deter¬ 
minative and indioatea the participation of the 
hydrogens in the different osoUlattoos. Thus tiie 


X-Ray.[Study of Recovery and Recrystallisation of 
Alumuuum Smgle Crystals 
To study recovery and reorystelliaation after de- 
fonuation, we have adapted the rotation method of 
crystal analysis with flat films placed m front of and 
b^ind the specimen. 

The aluminium single crystals were deformed 
by extension by 6-16 per cent It is well known 



that the asterism in the process of recovery does 
not change. Distmot ohaq^ in the dktnbutien of 
intensity among the spots, smnetimes accompanied 
either by their shortening or elongation, with limul- 
taneoue morease m their sba^ess oould be seen on 
some elongated qiote on the A-ray pioturee trdien by 
back reflection (see Fig. 1, a and b). 

We consider this phenomenon to be the result of 
the rmnoval of stresses and straightening of the 
elastically bent separate parte of the deformed sin^ 
crystal. 
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Some of the deformed single crystals (10, 12 and 
16 per cent extension) have again become sin|[)e 
crystals after reorystallisation at tmnperatures oom- 
oidmg with those of Karnopp and Saolis*, but with 
an orientation absolutely different from that of the 
deformed crystal (soo Kig 1, c and d) 

N Skuakow 

Institute of Metals, E Sows 

Lenmgrad 

>R Ksmopp and J Saclw, X Fhyt , 48, 283 . 1927 


a-^ Transformation of Muscle Protein m situ 
In a recent letter' we described the prediction and 
discovery by X-rays of an a-^ mtramoleoular trans¬ 
formation on stretching myosm, and pointed out the 
olose analogy in molecular configuration and elastic 
properties between myosm and the labile (‘super- 
contractmg’) form of hair keratin Wo are now able 
to report that we have at last auocoedod in bringing 


about the transformation by stretchmg muscle itself. 
Details will bo given elsewhere at the moment, 
the change has been demonstrated both m frog’s 
aartonus muscle and m the retractor muscle of the 
foot of Mytilus edults 

Shortly after wntmg our previous letter, we 
became acquainted with an almost simultaneous 
paper by H H Wober‘, di'scribmg mdependent 
optical and elastic exiiertments on myosm threads 
It is mterestmg to note that Weber’s results also 
indicate, as is shown dirwtly and unambiguously by 
X-ray analysis, that the my osm inolei ule is normally 
in a folded configuration endowod with inherent 
long-range elasticity 

W T AsroTJKV 
SiL\i\ Dickinson 

Textile Physics I,,Hboratory, 

University of Leeds 
April 11 


Points from Foregomg Letters 


Thk green hash at sunset is a common occurrence 
when overlooking the sea from a certain height, 
according to Prof F P. Worley, of Auckland, New 
Zealand In one instance fringes of violet and of blue 
preceded a final blue-groen From this and from the 
fact that on one occasion the full moon sliortly after 
sunset appeared green. Prof Worley concludes that 
while atmosphenc dispersion may be the primary 
cause of the coloured flash, the contrast between the 
coloured eilges and the non-lummous remamdor of 
the setting sun may modify considerably the sub¬ 
jective colour effects, 

'The structure of the softer parts of fossil animals 
is relatively seldom mamtamed Prof A Petnin- 
kevitch submits a photograph of the transversely 
striated muscle of a fimgus-gnat (probably Scuira) 
which had been embalmed some thirty million years 
ago m a piece of amber, now in the British Museum 

From the change m the structure of the light 
scattered by carbon tetrachloride when the tempera¬ 
ture of the liquid is raised. Sir C V. Raman and Mr. 
B V. Raghavendra Rao infer that, as the t«nperature 
increases, the thennal energy of liquids becomes loss 
like that of ordered wave-trams of sound 

Prof. J. W. Munro c^peals for stricter control of 
the {Hractice of fumigation and for support of researoh 
to make fumigation safer and more efficient, so that 
it may also bo applied in the case of insects mfestmg 
foodatuffk Mid other consumable stores. 

Dr. K. A. C, Elliott finds that cancer tissue of the 
rat, while respiring at a rate equal to that of many 
other tissue^, cannot oxidise suooinio or malic acids 
He therefore disagrees with Prof. Saent-Gydrgyi’s 
generalisation that romiration consists mainly m the 
reversible oxidation of those acids and believes that 
Prof. Sewit-OyOrgyi's fladUngs apply mainly to minced 
tissues. 

Living oells derive their energy largely from the 
oxidation or break-up of sugar-like subetanoes. In 
the absouse of oxygen, laoiio acid is formed (fermen¬ 
tation). If bxygso is prawnt the sugar is completely 
oxidised to carbon dioxide, and the lactic acid dis¬ 
appears (Pasteur effect). Dr. F. Dickens finds that 


in the prcHonco of traces of the dye-stuff pheno- 
safranme, the respiration of brain tissue pnxluces both 
carbon dioxide and lactic acid, so that the Pasteur 
effect 18 apparently inhibited 

At teroporatures near the absolute zero, the amount 
of heat necessary to produce an appreciable change m 
temperature w very much smaller than at ordinarj- 
temperature Takmg advantage of this fact, Dr F, 
Simon has construct^ a low-temperature calorimeter 
which registers 10-* cal /sec He discusses the moMis 
for moroasmg the sensitivity a thousand-fold so as 
to be able to measure by means of the heat emitted 
the absolute energy connected with many radioactive 
transformations 

Prof. H S Allon and Mr. A K Longair point out 
that the simple formul* which, m a diatomio mole¬ 
cule, connect the vibration and the mtemuclear 
distance (magnitudes deduced from the band spectra 
of the bght omitted by such molecules) do not hold 
accurately They propose to mtrotluoe emother 
factor, the ‘reduced mass’ (equal to the product of the 
masses of the atoms divid^ by their sum). This 
makes the formula fit better and renders the ‘con¬ 
stant* for each period approximately proportional to 
the number of completed electronic shells m the 
molecule 

The spectra of the light scattered by certain corn- 
pounds of carbon, ohlonne and heavy hydrogen 
(C,D,Cl,. CtDjCU) have been oompMod by Prof. 
B. Trumpy with those of the corresponding com¬ 
pounds containing ordmary hydrogen (di- and tetra- 
oblorethane). F^m changes m the wave-length of 
some of the spectrum Imos, he deduces how the 
h>drogen atom participates m oertam intra-moleoular 
oscillations 

Messrs N Seljakow and E. Sows submit photo¬ 
graphs showing the changes taking place in the shape 
and mtonsity of the qiots of X-ray defraotion patterns, 
when single crystals of alummium are deformed by 
extension and then allowed to recover They con- 
aider the ohanM to be due to the removal of stresses 
and straighten]^ of the elastioally bent separate parts 
of the dMonned single crystal. 
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Science News a Century Ago 

Work of the Cambndge Observatory 

Aooording to tile London and Edinburgh Philo¬ 
sophical Magazine, at a meeting of the Cambridge 
Philosophical Society held on May 4, 1836, “Prof. 
Airy gave an account of recent results obtamed at 
the Observatory , namely, lat, That the discrepancy 
of the observations of the obliquity of the Koliptio at 
the summer and wmter solstices formerly noticeil, 
Jiad disappeared on usuig the refraction corresponding 
to a new barometer which stands 1-lOth of an mch 
higher than one fomicrly used 2ud, That the mass 
of Jupiter, as determined by observations of the 
4th Satellite m 1834, is almost exactly the same as 
that obtamed m 1832 and 1833, namely l-1048th of 
the Sun’s mass 3rdly, That the tune of rotation of 
Jupiter, as dotormmed by a spot, is 9h, 66m, 21 b 
the spot from which the dotennination was obtamed 
made 226 revolutions in 93 days ” 

Marine Meteorology at the Royal Society 

At a mooting of the Koyal Society hold on May 7, 
1836, at which Sii Jolm Hennio presided, five papers 
were road, including throo on raanno meteorology, 
oommuiucated by Capt Beaufort, R N They were 
entitled “Hygrometncal Observations made on 
boaid His Majesty’s suiveymg vessel ^tna”, 
“Meteorological Register from the let of January to 
the Ist of November 1834’’ and “Meteorological 
Register kept on board His Majosty's Ship Thunder, 
between the Ist of January and the 30th of Juno 
1834". This last ‘register’ been kimt by R Owen, 
(‘ommander, whdo the other, from January 1 until 
November 1, 1834, had been kept by Edward Barnett 
and contained observations made during a voyage 
across the Atlantic 

Cooking by Gas 

On May 7, 1835, a correspondent, “M.P.”, writmg 
from Hitchm to the editor of the MecEanice' Magazine, 
began his letter : “If any of your long list of readers 
arc smitten with the desire of difTusmg useful know¬ 
ledge, and are m possession of the information I seek, 
they will thank mo for affording them an opportunity 
of mdulgmg that laudable and fashionable pro¬ 
pensity.” A gas works had just been erected in 
Hitclun, and attempts wore bemg made to use the 
gas for cooking, “M P ” said they had tried an 
apparatus described m the fifteenth volume of the 
Mechanics’ Magazine. “It consists,” he said, “of 
nothing more than a oylmder of thin sheet iron, 
twelve mches high, six mohes wide at the bottom and 
three at the top. The bottom is open and the top is 
covered with a piece of thm wire gauae.” The gas 
pipe bemg carried up two mohes mto the oylmder, the 
gas jets mixed with the common air and ascended 
together through the gauze and were set fire to at 
the top. Re^ts of experiments, “M. P.” said, 
showed that two quarts of water could be boiled by 
the apphoation of three feet of gas, and as the price 
of gas was 12s. 6d. per thousand feet the expense was 
only a halfpenny. He was, however, desirous of 
having further mformation on the subject. 

Wheatstone on Speaking Machines 

At the Royal Institution on May 8, 1836, Wheat¬ 
stone deliver^ a lecture on speaking maohmee. Mr. 
Wheatstone, said the Record of Qtnmd Science, gave 
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an accoimt of the different attempts which had been 
made to mvent speakmg mschmes from the tune 
when the oracular responses were delivered at 
Delphi, through the period when a speakmg head 
was exhibited by the Pope towards the end of the 
tenth century, and others afterwards by Roger 
Bacon and Albertus Magnus, with the impositions 
which wore practised upon the credulous, to the 
present time when the prmciple of a spoakmg machme 
had been developed by Mr Willis Van Hohnont was 
one of the first to write upon the adaptation of the 
organs of voice to tho articulation of the letters He 
considered that tho letters of the alphabet con¬ 
stituted the order m which articulate sounds were 
naturally produoetl, by the structure of tho tongue 
and the larynx , that when one letter is uttered the 
tongue IS m tho proper position for the pronunciation 
of the subsequent one Wheatstone gave a domon- 
stration with a copy of a speaking machine which 
had been mvented m trcmiany, tho words ‘mamma’, 
papa’, ‘mother’, ‘father’ and ‘siunmor’ bemg dis¬ 
tinctly pronounced Tho instrument consisted of a 
pair of bellows, to which a tube was fixed and which 
ended m a bell, the aperture of which was regulated 
by the hand so as to produce tho sounds 


Societies and Academies 

Dubun ■* 

Royal lush Academy, March 16 W. B Morton : 
Vortex polygons A revision and completion of the 
classical mvostigation of J J. Thomson on the 
stabihty of tho rotation of a set of equal straight 
vortox-filaments at tho angular pomt of a regular 
polygon. It IS found that the period of rotation is 
that also of the most rapid oscilJationB about steady 
motion, the shorter periods given m the former work 
for five and six vortices bemg spurious, and arising 
from an unjustifiable stop m the analjrsis. The motion 
of seven vortices is on tho border lino between 
stability and instability, one of the oscillations havmg 
vanishing frequency, to the first order of approxi¬ 
mation, The modes of motion m each case are 
oxammed in detail 

Paris ,' 

Academy of Sciences, March 18 {OM,, 200, 993-1076) 
Gboboes CnAUDK : The campaign of the Tunisie. 
AuausTB Lumi±rb and Mixa. Suzannk Sonnkby : 
The mode of action of suspensions of carbon mtro- 
duced into the ouxiulation Intravenous mjeotions 
of carbon md\^ hyperleucocytosis, roughly doublmg 
the proportion of white corpuscles Samuei. Eilkn- 
BEBO: Invariance with respect to small trans¬ 
formations. Clatok Chbvalley : The defimtion of 
Betti groups of closed ensembles. Qbobobs Valibon 
The Borel directions of meromorph functions of zero 
order M. LAVRBNTiErv ; A cIeuss of continued repre¬ 
sentations. Charles Lbdottx : A strobosooplo 
toisiometer for the detormmation of the power of a 
motoprqpulsive ^I’oup of a ship, Pierre Salet : 
The velocity of hght deduced from mee»urements of 
stellar radial velooities, Tho difference between the 
velooity of light deduced by the spoctrosoopio 
method from stellar radial velocities and that of 
Miohelson is not due to a systematic'error depending 
on the hour in the star observations AndbA 

OonoxNREiM 5 The accuracy obtained in determina¬ 
tions of latitude by means of the prism astrolabe. 
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Loisbau : The rational meohanica of the Euclidian 
connexions end a necessary form of all physical 
laws. PmBRB JoLiBOis • A new arrangement of 
the difFusion pump. Description, with diagram, of a 
oombmod Sprengel pump and mercury vapour pump 
PiKKRB AnoEB, Albert Rosenberg and Francois 
Bbrtein , The characters of two corpuscular oom- 
lionents of the cosmic radiation Experiments con- 
fimung the view given m an earlier papier, that there 
are two groups of primary corpuscular cosmic rays, 
both of great energy, but absorbed differently by 
matter Marcus Francis and Toheng-Da-Tchano 
The preparation of thm layers of uranium oxide, 
UtOi, by electrolysis Deposits of less than 0 2 
mgm pier siiuare cm are adherent, oven after 
Ignition. Leonard Sosnowski The artificial radio¬ 
activity of bismuth The excited raihoaotivity w'as 
very weak, but its variation of intensity followed an 
expionential law The capture of a neutron by the 
bismuth nucleus is accompanied neither by emission 
of a proton nor by the omission of an a-piarticlo 
Maubiob db Broglie . Remarks on the procodmg 
communication. Jean Perreu The tonometry of 
sabne solutions Victor Henri aiul Pierre 
Anghnot The ultra-violet absorption spectrum of 
pyndme Three frequencies, 600 cm “S 1,029 cm ■* 
and 1,488 cm.~* are found m Raman, infra-red and 
ultra-violet spieotra. Mlle Fecile Stora Fon- 
tnbution to the physioo-chemical study of photo 
sensitive electrodes with colouring matters Jean J 
Tbillat and M Pai<3 The annealing of jnire 
alummium The results of an X-ray study of com¬ 
mercial (99 pier cent) and refined (99-993 pier cent) 
aluniuuum. Paul Laffitte and Pierre Granda- 
DAM : The nitride formation of some metals The 
production of mtride was studied by measuring the 
changes in eleotrioal resistance of a wire heated in 
mtrogen or m ammonia M Lemarcbands and 
Mlle D Saunieb . Tho resMtion of the metalloids 
on tho basic oxides Study of the substance obtamed 
by grinding iodine with mercuric oxide m a mortar 
Its constitution is HgOI,. Paul Job, Mmb Marie 
Fbbyicann and Reni£ Fbbymann : Absoiption 
sp>eotra_m the near infra-rod of organic and mmoral 
derivatives of ammonia. Armand Marie de 
Fioquelmont : The action of ammonia on the tetra- 
mer of phosphorus biohloronitnde. Tlie final product 
18 always phosphorus nitndo, P^N, P P Boun- 
NiKOFF . ITio heat of hydration of mortars Jacques 
Pabbod . Tho oxidation products of (d-arabmo) 
tetrahydroxybutyl.4 imidazol by nitno acid IjfcoN 
Palfray : Some new mmeral salts of urea. Robert 
Levaxllant : The action of methyl ohlorsulphonato 
on methyl acetate ; the action of dimethyl sulphate 
on acotyl ohlonde. Mlle. Simonne Ca iliAre . The 
signification of the phenomenon of mowdesoence 
shown by certam antigontes. VAutRiEN Agafonoff . 
Some considerations on the colloidal part of French 
soils Mabcb;, Piohot : The imbibition and sweUmg 
of the clay of arable soil and their relations with the 
solids in nvers Daniel Barbieb, Daniel Ckalonob 
and Etienne Vassy : The ^eot of the temperature 
of the stratosphere on the nieotrum of ozone 
Chablbs Fabby : Remarks on the preceding papier. 
St. Jonesoo : Pollination in certain ephemeral 
flowers. Rbn4 Lbbiobe and BeniA Fontaine 
Demonstration by aortography at tho thorotrast of 
the vasodilating ^eot of peri-arterial sympathectomy. 
Analysis of thia aQbot. Mixn. Jxannb LafcvY : Ex- 
perimratal alcoholism. CeUular hypotswisibiUly due 
to acidosis. Jakes Basset, Eugene \Vo£xjcan, 


Mue. Elisabeth Wollman and Michel A. Maohe- 
BOEUF : Studies on the biological effects of ultra- 
prossures. The action of very high pressures on tho 
bacteriophages of spores and on autolysms. Michel 
Weinbebo and Jean Davesne . The antitoxic titre 
and anti-mfeotious power of therapeutic sera 

Leni ngrad 

Academy of Sciences (C li , 1, No 1 , 1936). M 
Bavbentjbv Some propierticsi of univalent functions 
O Zhitomibskij ■ Classification of cubic forms A 
Ivanov . Perturbations m the movement of tho 
minor planet (122) Qerda durmg tho period 1904-36, 
and tho opliemens of tho planet for the opposition 
m 1936 B Numerov : The problem of the detor- 
mmation of the geoid on tho basis of gravity observa¬ 
tions S Rodionov, M Pavlova, N Rejnov, N 
Stupnikov and A. Juzefovioh . Tho short ultra¬ 
violet m the solar spectrum N. Andrejev : Measure¬ 
ment of tho amplitude of vibration by a finger O 
Lkipunskij The stenc factor m the equation of 
the rate of activated adsorption E. Bbumbebo : A 
now sonsitive polariscope V Duuov Local tides 
of tho Baltic Sea, and thoir connexion with mundation 
at Leningrad F Lobwinson-Lbssinq . Two kinds 
of correlation between the atomic numbers and atomic 
weights of chemical olemonts J. Kebkjs Does the 
irradiation of the soma produce mutotions m tho 
germ cells T M. Timofbjbva Frost resistance of 
wmter cereals m connexion with the phasic develop¬ 
ment and hardening of plants N Pbtinov • Methods 
of controlling tho grain quality of irrigated wheats 
While watonng by floodmg reduces the proteui 
content of gram, spray mg moreases both the amount 
of gram and its protem content. E Slastenko 
The Scorpaena of the Block Sea 

Vienna 

Academy of Sciences, Feb 28 Marqabetk Hoffm 
Determmation of tho polomum content from salte'of 
thick layers. Herbert Haberlandt, Berta Karlik 
and Karl Przibrah . Fluoreaconce of fluorite (4) 
Detection of uramum m fluorites and low-temperature 
fluorescence After intense ignition, fluontes show a 
green uranium band, which servos m estimating the 
uranium content The nearer the fluonto is to acid 
eruptive rock, tlie more frequent and tho raoro 
dominant is the yellowish-green fluorescence of the 
ytterbium. Varying relative concentrations of 
ytterbnmi and europium m fluorites from different 
sources are mdicatod. B. Bbinokmann Compara¬ 
tive researches in the Gosau Basin of the north¬ 
eastern Alps Adolf MVller and Maurice Dorf- 
MAN: Photoohemioal behaviour of pyridme, 2- 
benzylpyndme, papaverme and various derivatives 
When irradiat^ with a quartz lamp m the air. 
2-benzylpyTidme undergoes two mam reactions In 
the short-wave ultra-violet, a yellow aldehydic com¬ 
pound IS formed, Uie pyridine rmg probably bemg 
ruptured In tho long-wave ultra-violet, photo¬ 
oxidation to 2-benzoylp3^dine and 1 . 2-di-a-pyridyl- 
1.2-diphenylethane occurs ; papaveraldme is formed 
similarly from papaverme F. Hess : Reply to 
Arthur Wagner’s “Critical Remarks on the Daily 
Course of Cosmic Ultra-radiation". The reality of the 
dafly course of ultra-violet radiation mdioated eau-her 
by Hess, Steinmauimr and Graziadei is confirmed 
JoSBF A. Pbibbsch : Statistical determination of tbe 
effect of barometric pressure on ultra-radiation. By 
a modification m the method of calculating, errors 
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involved in the statistical method of aacertammg the 
air-pressure ooefhcient of ultrs-radiation are taken 
into account. Abmin Daoixu and Hams Koffeb : 
The Raman spectrum of liquid deuterium chloride. 
This spectrum consists of a wide, diftuse band of 
low mtensity and with a maximum at 2041 cm 
Under analogous conditions, ordmary liquid hydrogen 
ohlonde furnishes a band at 2822 cm Guido 
Maohek The action of aromatic hydroxy-sulphomc 
acids on hippuric acid (1). The mteraction of hip- 
puric acid and the thine isomeric cresols, phenol 
and ()-naphthol yields salt-liko molecular compounds 
of the hydroxybenxone (or nnphthol) with glycocoll 
(hberated from the hippunc acid) m oquimolecular 
proportions. Leopold Schmid and t'HARi.OTTK 
Khmkny Investigation on Flores verbasct. The 
identity of tho acid found, togoihor with tho colouring 
matter crocetm, in these flowers with n-1 14- 

tetradeoandiuarboxylic acid is oonfirmeil by the 
synthesis of tho acid from sebacic acid, by way of 
decandiol Hams I’kzibram Tho life of the water- 
boetle, Hydroeus piceus, L. (Col Hydroph ), without 
antennSB Tho foolers are not unconditionally necessary 
to the breathmg of Hydroeus m waU'r 


Forthcoming Events 

[Meetings marked with an asterisk are open to the public ] 

Sunday, May 6 

British Musrum (Natural History), at .3 and 4 30 — 
M A Phillips "Birds” • 

Tuesday, May 7 

University CoLr.BOB, London, at 6—Dr E W Fish 
“The Physiology of tho Teeth” (succeeding lecture on 
May 14) • 

Institution of Civil Enoinbers, at 6—Prof. O T 
Jones ■ “Geophysics” (Janies Forrest I.«cture) 

Wednesday, May 8 

Institute of Metals, at 8 —(at the Institution of Me¬ 
chanical Engineers, Storey’s Gate, Westminster, 8.W.1) 
—Prof W L Bragg "Atomic Arrangements in Metals 
and Alloys” (Annual May Lecture) 

Thursday, May 9 

St Mary's Hospital, London, at 6 —Prof E. D. Adrian 
“The Electrical Activity of the Brain”.* 

Kino's Collroe, London, at S 30.—Hugh Braun "Tho 
Development of the Castle m England and Wales” 
(succeeding lectures on May 16, 23 and 30) * 

Friday, May 10 

Royal iNsrinmoN, at 9 —Dr. C 8 . Myers “The 
Soientiflo Approach to Vocational Guidance”. 

Eleotbioal Association fob Women, May 8-11.— 
Annual Conference to be held m Manchester and 
Salford. 

Margaret, Lady Moir . President. 
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Protection of Aborigines in West Australia 
ANOTHER chapter has been added to the 
./a annals, too often distressing, of the abori¬ 
gines of Australia m the report on conditions in 
West Australia which is referred to elsewhere in 
this issue (p 798) The Commissioner, Mr H D. 
Moseley, to whom the investigation was entrusted 
in 1934, discloses a situation which m certain 
respeote is sufficiently grave , but happily his 
statement does not endorse the allegations of 
oallousness and brutality m the treatment of the 
aborigines to which currency has been given 
For some time, public opmion in Australia has 
shown a slow but steady growth m the direction 
of a more rational and considered pohoy m the 
treatment of the ahorigmes The movement began 
with the efforts of the late Dr H Basedow some 
years ago to seoure substantial reserves of land, 
upon which abonginos still hvmg under tnbal 
conditions might be ensured in their hberty to 
range over an area adequate for the exercise of 
their primitive economy as ‘food-gatherers’ m the 
techmoal sense of the term employed by the 
anthropologist Unfortunately this—m the modem 
view uneconomic—mode of livehhood demands a 
oonsiderahlo stretch of undisturbed country for 
the support of even a small group of people, and 
although the policy of preserving land for the 
exclusive use of the native, from which white 
settlement is barred, of late years has been followed 
on the whole with consistency, constant vigilance 
has had to be exercised by anthropologists and 
others interested in the welfare of the black- 
fellow to protect him against those who have 
desired the development of the land for economic 
uses and to their own advantage. That these 
efforts have not always been entirely sucoessful 
is suggested by recent representation to the 
authorities that the aborigines were in danger of 
suffering pnvation through being forced off their 
hunting grounds by encroachment on their land. 

In many respects the aborigines of West Australia 
have been more fortunate than their fellows in 
other States. On the whole, conditions have 
favoured the survival of their tribal organisation 
to a greater degree than elsewhere except, perhaps, 
in the central area and in the Northern Territories. 
The growth of white settlement ui West Australia 
until the opening of the gold fields m the latter 
part of the nineteenth century was slower and 
more qpane than in most of the other parts of 
Australia, and the development of the norths 
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area, where the nearest approach to untouched 
tnbal conditions still exists, was late The dis¬ 
tinction to be drawn between conditions in the 
northern and southern areas of the State is clearly 
to be discerned m the report of the Commissioner, 
where there is a lamentable picture of degeneration 
as it occurs among the abongmcs of the southern 
area owing to longer and closer contact with white 
ciYihsation. It is especially apparent m the pitiable 
situation of the half-caste, which has arisen out 
of the undesirable conditions attendant on the 
proximity of aboriginal camps to the towns 

Partly as a consequence of this late development, 
the problem of the aboriginal m West Australia 
has been approached on the whole with a greater 
sense of responsibibty and in a more enlightened 
spirit than would have been possible in an earher 
day Pohoy has been mspired by a genuine, if 
not always well-directed, desire to secure the well¬ 
being of the blackfellow That policy has been 
apphed for some time past through ofBcials who 
not only had sympathy with the native pomt of 
view, but also had knowledge of aboriginal tradition 
and organisation The crux of the problem has 
been, and contmuos to be, the aboriginal spoiled 
by too close contact with white civilisation, who 
at beat lives by casual employment, and on the 
fringe of the towns often will end by becoming 
a more or less permanent burden on the commumty 

To admit that the system of aboriginal protection 
in West Australia is not without its merits is not 
necessarily to argue that it is beyond reproach 
A perusal of the report of the Commissioner on 
present conditions would do much to remove that 
illusion, even though there is a suggestion that 
friction between missionary and squatter may 
have been responsible for some of the more serious 
accusations which have been bandied about; 
while the denunciation of labour conditions on the 
stations as virtual slavery would appear to belong 
to that class of hysterical overstatement which 
seems inseparable from all agitation for reform. 
Yet, when all allowances are made, it would be 
difficult to firame stronger expressions of amm- 
adversicm than oertam sections of this report. 
This can be conveyed -only imperfectly in a 
Bummary. 

In carrying out his duties of investigation, Mr. 
Moseley wisely did not confine himself- to the 
examination of witnesses, but traveled about the 
State to inspect conditions himself. In this way 
he covered some 14,000 nodlw within the year. 
On tile whole, bis report on conditions m the north 


cannot but be regarded as favourable. The ‘bush’ 
native, he agrees, is at his best when left alone, 
and he recommends that m order to ensure this, 
the lands at present in occupation by bush tribes 
should be secured to them as reserves, and that 
further reserves should be declared, to anticipate 
closer white settlement Nor does he find that 
conditions among the natives on the stations, 
whether privately owned as pastoral farms or 
Glovemment-owned, are unfavourable Occupa¬ 
tion suited to the character and capacities of the 
native is open to them in pastoral pursuits He 
criticises the Government stations, however, for 
not keepmg the natives sufficiently fully employed 

In these oiroumstancos, Mr Moseley is by no 
means in favour of the pohoy of locating all 
aborigines on reserves Throughout the report he 
stresses the advantage, and mdeed the necessity, 
of finding suitable occupation for the aborigmes 
On the stations, they are already engaged in suit¬ 
able pastoral pursuits, and the oluldren receive a 
prehmmary training for these pursuits m the 
natural order of things Removal to the reserves, 
even if an attempt were then made to brmg them 
more imder the influenoe of the code of white 
civilisation, as has been suggested, “would not 
react to their advantage’ ’ In another section of his 
report, while considering the proposal m connexion 
with the aborigmes of the southern area, he points 
to the overcrowding of the reserves which such 
removal would entail 

If Mr. Moseley finds httle on which to comment 
m the social and economic condition of the 
aborigmes of the north—even the so-called 
slavery, whereby no wages are paid, w shown to 
be beneficial to the native rather than an economic 
advantage for the farmer—the case is far otherwise 
when the question of health and provision of 
medioal attention is under consideration. The lock 
of provision for early diagnosis ewid hospital treat¬ 
ment is made the subject of severe comment. 
In fairness, it must be pointed out that responsi¬ 
bility for the inadequacy of the measures for 
dealing with leprosy, which call for the most 
serious strictures, ore not entirely those of the 
State, as the care of leprosy comes under the 
authority of the Federal Government—affording 
material for consideration by those who advocate 
that the entire responsibility for the aborigines 
should be handed over to Federal authority. Mr. 
Moeeley offers oertam suggestions for desli^ with 
the provision of medioal treatment; but he 
regards the question as one of raoh gravity as to 
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warrant the appointment of a medical man to hold 
the office of district protector of the aborigmes 
Stricture of the lack of proper medical attention 
and hospital accommodation is not confined to 
conditions m the northern area only, though there, 
owing to the conditions of settlement, it presents 
the more serious problem Tn the southern area it is 
a problem which can be solved by the enlargement 
of exiatmg hospital arrangements, although these, 
it may be mentioned, are also severely criticised, 
both for their character and their hmited extent 
Apart from the medical (juestion, the problems 
of the southern area are essentially different from 
those of the northern area—the Commissioner 
notes, with a surprise that is almost naive, the 
relative unimportance of the half-breed element in 
the north The grave problems of the south—and 
they are indeed grave—are the half-castes and 
persons of abongmal descent, the character of the 
Oovemraent settlements, and the situation of 
abongmal camps in proximity to the towns 
Nothing could well be stronger than the cntioisms 
which are levelled against existing conditions. They 
constitute a grave indictment of the methods of 
administration, and call for no further comment 
Here Mr Moseley recommends what is virtually a 
wholesale clearance and the provision for able- 
bodied abongmes and the half-castes of Govern¬ 
ment farm stations, which will allow of signoul- 
tural and horticultural allotments, and give faoihties 
for iaaming very much on the same hnes os the 
provision which has been made in Queensland 
While conditions such as those censured at the 
Moore River settlement must be attributed to lack 
of supervision and as such chargeable to the 
admimstration, the report recognises that the 
aystem, and not the responsible official, the Chief 
ftoteotor of the Aborigines, is to blame The Chief 
Protector has been chamed to his office at Perth, 
and it has not been possible for him to perform 
his proper function of travelling and inspection. 
Much of the work of his Department, it is od- 
niitted, has been highly successful; but it is 
pointed out that the aystem of honorary protectors 
^haa not 'frinctiooed, except in the granting of 
p<#raits for employments 

‘ It is evident that if, and when, the changes, 
admittisfrative and other, recommended in this 
are brought into efisot, the Department for 
tpe Protection of the Abmrigmes wifl be a vastly’ 
towe oo^y undefrtaking than it is at present. To 
« ohtside view it oertainJy would appear that a 
Ottty ivhloh must neeeei^y entail a heavy 


expenditure to make it worth while at all, has 
suffered m performance from economy In this 
connexion, perhaps, the relevant figures may be 
left to speak for themselves Of all the States 
of the Australian Commonwealth, West Australia 
has by far the greatest number of aborigines under 
its control They approach thirty thousand 
(29,021) Next come the Northern Temtories 
(under Federal control) with 19,33fi, and Queens¬ 
land, with 16,957 The lowest is South Australia 
with 3,407, and New South Wales comes next 
with 9,724 On the other hand, West .A.ustralia 
IS proportionately the lowest in expenditure, 
her aboriginal administration costing £28,340 
per annum as against Queensland, £41,128, 
New South Wales, £53,124 and South Austraha, 
£23,000 While cost per head would be no fair 
ontenon, owing to the difference in the conditions 
under which the natives live, for the cost of ‘bush’ 
natives is low and small numbers entail relatively 
heavy expense, yet when every allowance is made, 
the figure for West Australia seems far too low 
in comparison with that of other States It 
would appear that undue exorcise of economy has 
allowed the practice of the State to fall below the 
standard of modem policy in dealing with the 
abongmes 

Mr Moseley’s report is a valuable document 
Its outstanding feature is its constructive char¬ 
acter and its grasp of realities, sympathetic, but 
unclouded by sentiment In this connexion, 
however, it must be recognised that it takes a 
very defimte line that does not entirely comoide 
■with the aim of those who have advocated a 
liberal pohoy in dealing with the Australian 
abonginal Only in part does it endorse the 
segregation of the blackfellow from white civilisa¬ 
tion on reserves , where by contact with white 
civilisation native oiganisation has broken down, 
either m part, as on the stations, or has become 
wholly degenerate, as near towns and settlements, 
the measure suggested is occupation and trainmg 
under supervision or protection along Imes which, 
following present trends, eventually will make the 
aboriginal self-respecting and self-supporting On 
no other condition does Mr Moseley see m the 
degenerating blauikfellow and the half-caste any¬ 
thing but a danger to the oommumty If his 
pohoy be adopted, it remains to be seen whether 
the difference in conditions in Australia will 
fftvour a course, which, eminently reasonable os 
it seems in itself, has not as yet iwoved an un¬ 
qualified suooess when applied elsewhere 
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Reviews 


Sir Charles Parsons 

ScKtUxfic Papere and Addresata of the, Hon. Str 
Charles A Parsons, OM, KC.B, F.R8 
Edited by the Hon. O. L Parsone With a 
Memoir by Lord Rayleigh, with Appendices. 
Pp. xxviu +200 + 8 plates (Cambridge At the 
University Press, 1934 ) 16s net 

''T^HE foreword by Lady Parsons gives the 
ratson d'Ure of this book , she did not live 
to see its publication It is issued with “the hope 
of helping the interested reader to appreciate the 
gemus, the perseverance and the indomitable 
courage of Sir Charles,” she writes, and this it 
does completely , while the personal reminiscences 
of Lord Rayleigh give us a charming picture of 
a great inventor from many points of view. 
An appendix contains a complete list of Sir 
Charles’s published papers from 1883 onwards, 
and in the volume are printed a number of 
these sufficient to illustrate the range of his 
activities and the development of his ideas 
The steam turbine and its story occupy the 
major part of the book Sir Charles Parsons’s 
first published utterance on the subject occurs in 
a discussion at the Institution of Civil Engineers 
on a paper on “High Speed Motors” by Gisbert 
Kapp in November 1886 The earhest paper 
printed in the volume is dated December 1887 and 
gives an account, read before the North-East 
Coast Institution of Engineers and Shipbuilders, 
of a turbine of early design applied to the working 
of dynamo electric machines There is a gap 
until we come to 1897 The application of 
the compound steam turbine to the purpose of 
marine propulsion, a paper read, at the suggestion 
of Sir William White, to the Institution of Naval 
Architects, tells of the Turbinia and her trials 
during which a mean speed of 31'01 knots was 
obtained. 

Law suits and difficulties over patents had 
caused delay; a cruel experience had taught Sir 
Chu-Ies that the path of the iarentor is no smooth 
road ; but the Turbinia was a great success and 
henceforth, with some setbacks it is true—his 
losses of the Viper and the Cobra in 1901, though in 
no way connected with the turlnne machinery, 
were heavy blows—the tale is one of progress and 
marked success; the latest paper prated, an 
address in 1909 to Section Q (Engineering) of the 
British Association meeting m South AfHoa, 
desoribes turUnes of 160,000 kilowatts. The in¬ 
dicated horse-power of the Turbinia about thi^ 
years earlier had been 1,670 htwse-power, 

The story, as we follow it in the inventw’s own 


words, IS of fascinating interest, and while in this 
part of the volume it relates mamly to the turbine, 
we come from time to time on remarks of much 
wider application Thus in an address to the In¬ 
stitution of Junior Engineers of 1899, Parsons 
concludes thus “It may be remarked that in 
the history of engmeoring progress the laws of 
natural selection generally operate in favour of 
those methods which are characterised by the 
greater simphcity or greater efficiency whether 
these advantages be great or small” 

These were the methods Parsons ever followed 
until they led him to success His address in 1904 
to Section G of the British Association deals with 
invention. Generally, he writes, “what is usually 
called an invention is the work of many m- 
dividuals each one adding something to the work 
of his predecessors”, and then after an account of 
the internal combustion engine, he asks, “C!ould 
not this very valuable invention have been intro¬ 
duced m a much shorter time by more favouring 
circumstances”, and his reply is that “a great deal 
might be done”. As part of his answer he discusses 
a matter which for long occupied his attention, 
the exploration by means of a deep shaft of the 
lower depths of the earth The means for securing 
in such a shaft a pressure and temperature at 
which man could work are considered and the 
estimate is reached that a shaft 12 miles deep 
would take 86 years to complete, that the temper¬ 
ature at the bottom would ^ 272° F. and the cost 
£6,000,000 The address concludes with the state¬ 
ment that the value to the world of the benefits 
due to the tools left by inventors as a heritage 
to the human race has on the average exceeded 
by ten thousand-fold the money spent'on making 
and introducing the mventions 

The volume contains two or three addresses of 
special interest. In 1919, Parsons was president of 
the Bntisb Association meeting at Bournemouth. 
The year marked the centenary of the death of Watt 
and thus led to an interesting comparison between 
the turbine wd Watt’s engine, to which “con¬ 
suming &om five to seven pounds of coal per horse¬ 
power, mankind owes the greatest permanent 
advances in material welfare recorded in history”. 
Engineering and the War occupies a large ptnrtion 
of the address, which concludes with a reference 
to the work of the Department of Scientiflo cmd 
Industrial Research constituted in 1916. 

In his address to the Institute of Physios in 
1924, Parsons again deals with the inventor. He 
states that at one period during the War, the 
Boards of InVoition and Resesuoh received more 
than 2,000 inventions and suggestions a week, of 
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which only a minute fraction of 1 per cent were 
in any way helpful, while scarcely any were of 
practical value—a result due to the lack of 
scientific knowledge and methods of thought 
among inventors 

In 1893 Parsons carried out a number of experi¬ 
ments on carbon at high temperatures and under 
great pressures with the view of obtaining a dense 
form suitable for arc lamps and the filaments of 
incandescent lamps The experiments led to an 
attempt to produce diamonds , an account of 
these was given in a paper to the Royal Society 
m 1907, and the conclusion then reached was that 
m none of the expenments designed to melt or 
vaporise carbon under pressure has the residue con¬ 
tained more than a suspicion of black or trans¬ 
parent diamond The expenments were continued, 
and Sir Charles gave a detaded account of his work 
to the Royal Society m the Bakerian Lecture of 
1918 It 18 a remarkable paper, giving details of 
a long series of expenments m which almost every 
conceivable combination of pressure and tempera¬ 
ture was tried, but with almost entirely negative 
results The greatest pressures, estimate to reach 
momentanly about 300,000 atmospheres, were 
obtained by firing a 0 303 inch bullet from a rifle 
into a hole of the same diameter in a steel block 
partially filled with various substances containing 
carbon In two cases “a few crystals” were 
formed (probably from friction) The bullet had 
grazed the side of the hole, producing a small 
quantity of molten iron The results of all the 
experiments are given m an appendix, which is 
not printed in the volume under notice They are 
chiefly negative The few that were favourable 
were generally attributable to the presence of iron 
This appendix is a wonderful memento of Parsons’s 
“genius, perseverance and indomitable courage”. 
It covers 16 pages (small print) of the Royal 
Society Transactwns , it is called an abridged 
schedule, but it contains a record of some 290 
expenments of which about 25 are stated to have 
shown some indication of diamonds "A few 
crystals”, “some crystals”, “one crystal 0-5 mm 
long which burnt in oxygen”, “several crystal 
plates very like diamond” are the words used to 
describe these few results In some 90 per cent 
of the experiments the result is “Nil”, meamng 
no diarpond formed 

The volume concludes With an account of the 
auxelophone by Mr. Ohmegie, an instrument for 
augmenting sounds used in 1906 by Sir Henry 
Wood in his orchestra, and some details of Parsons’s 
work in improving optical glass 

In these pages, we see Sir Charles as a great 
inventor; to realise the man we turn to Lord 
Rayleigh’s delightful memoir. They met at a 
garden-party in Cambridge during the British 


Association meeting of 1904, and some six years 
later their friendship led to a visit to Parsons’s 
home at Ray Lord Rayleigh gives an amusing 
description of his untidy study with a writing 
table m the window, from which Lady Parsons 
occasionally removed cigarette ends, burnt out 
matches, etc , no housemaid was allowed to touch 
it, in one comer a gorgeous casket presented to 
him when made a freeman of the city of Newcastle ; 
on a table at the side a cage containing a white 
cockatoo, sometimes a trial to his visitors, never 
to its owner, on the table in the centre of the 
room a litter of books and papers , but no book¬ 
case and no adequate collection of books of 
reference, either in the house or in his room at the 
works , a few simple tools, but no workshop 
There is an instructive story from a Cambridge 
contemporary, a fellow oarsman in the Lady 
Margaret boat of 1878 One day after a training 
breakfast, he told the crew ho had an engmo 
which 18 going to run faster than any engine to-^y. 
To the reply “Rot”, he produced a paper model, 
and when he blew into it the wheels flow round , 
the oarsmen were not interested and to show 
their contempt put Parsons and his engine under 
the table, a foretaste of the reception the first 
turbine was to receive and of the struggles of its 
inventor Another story il 1 ustrates his treatment of 
a difficulty which threatened to be disastrous It 
was the morning on which the Viper was to run 
her official Admiralty trial After a prelumnary 
run, the crew struck for higher wages Parsons 
know his own mind, and the men walked oS the 
ship He collected a casual crow from the quay, 
borrowed some men from the firm which had built 
the boilers and the hull, and with this scratch crew 
the Viper ran her trial and did 37 knots 
Though 11th wrangler at Cambridge, in later 
hfe Parsons never used his mathematics to solve 
a problem When invited to listen to some 
analytical solution, he would say “I like some¬ 
thing geometrical 1 never was very good at 
analysis and now I have forgotten all I knew”. 
There is much more of interest in these intimate 
renunisccnces Like most inventors, Parsons was 
abve to the importance of maintaining a secret 
until properly protected , hence a bottle of some 
harmless preparation of carbon was labelled 
‘Arsbwic’, and a simple wooden model of a pro¬ 
peller hidden behind his books He was usually 
inolmed to be silent and listen to what others had 
to say to him , sometimes he would speak, and 
as when on one occasion, after discussmg some 
question relating to engmes with a naval officer, 
a ohanoe acquaintance at the club, the latter 
afterwards inquired, “Who is that contradictious 
old gentleman ? He seems to think he knows more 
about the engines of my ship than I do myself” 
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Parsons hated to be beaten Some of bis fnends, 
Lord Rayleigh among them, thought there was 
httle prospect of success m the elaborate experi¬ 
ment on the diamond his reply when this view 
was put before him was “I think it ought to 
be tried ” The trials were expensive Dr Stoney 
estimated that they had cost £30,000 Parsons’s 
reply was, “We have now made a bit of money 
and deserve to have some fun’’. Within a few 
days of his death, he had dwelt on his hopes of 
having a shot at the 200-inch mirror for the 
proposed great telescope at Pasadena 

Lord Rayleigh tells us that his purjiose has been 
to bring before the readers of the volume the 
personahty of one of the greatest figures in the 
engineenng world of this or any other time For 
his successful picture he has well earned the con¬ 
gratulations and the thanks of his readers Our 
thanks too are due to the Hon G L Parsons 
for his skilful editing of this selection of the papers 
of his distuigiiished uncle R T Q. 


Manometric Methods in Biology 
Mdnometne Methods as Applied to the Measure¬ 
ment of CeU Respiration and other Processes By 
Dr Malcolm Dixon Pp xii-1-122 (Cambridge: 
At the University Press, 1934 ) 6s net 
ANOMETRIC methods have long been used 
in biology, and when one considers that 
the earbest specimens of the two pnncipal types 
of instruments dealt with in the book under 
review were devised by Barcroft and Haldane so 
long ago as 1902 and 1908 respectively, it might 
perhaps appear inappropriate to call the mano¬ 
metric method an essentially new one. Only 
during the last decade, however, have manometers 
become so important in many different branches 
of medical and biological science. The reeuon for 
this, as Sir Frederick Gowland Hopkins points out 
m his foreword, is to be found in the fact that the 
method has in that time been especially developed 
for the study of the time course of chemical pro¬ 
cesses, in homogeneous media as well as in more 
complex systems containing cells or cell-associa¬ 
tions. In many of the f^undamental chemical 
reactions of bving cells, such as respiration, 
assimilation of carbon dioxide or mtrogen and 
many fermentations, gas exchange takes place , 
in others it is possible to bring about such ex¬ 
changes by suitable procedure, as for example, 
the hberation of carbon dioxide from media 
containing bicarbonate as a result of lactic acid 
formation m glycolysis 

The mam advantage of these methods for 
biological research is that many phenomena of 
cellular metabolism con be studied without 


necessarily interfering with life and growth; it 
is especially important that many of the funda¬ 
mental chemical prooeases occurring in animal 
organs are kept intact in sections of tissue. The 
tissue slice method is one of the many improve¬ 
ments of technique mitiated by 0 Warburg; 
but, independently of the development of the 
method m his laboratory, workers from the 
Cambridge School of Biochemistry, Dr Dixon 
among them, had used the Barcroft differential 
manometer for the study of reaction rates Much 
of the experience gamed in this work has never 
before boon published, and it is therefore appro¬ 
priate that the detailed account of both the theory 
and the practical apphcation of the differential 
manometer takes a prominent place in Dr Dixon’s 
book 

It 18 difficult to give a more fitting appreciation 
of the book than that expressed in Sir Fredenok 
Gowland Hopkms’ foreword, and it may therefore 
suffice here to state that it gives a complete survey 
of the principal t 3 pos of instruments and methods 
as well as a critical assessment of their raents and 
shortcomings There is no doubt that the book 
will be of great help to all present and prospective 
users of manometnc methods H B. 


Antarctic Foramimfera 
“Discovery” Reports. Issueil by the Discovery Com¬ 
mittee, Colonial Office, London, on behalf of the 
Government of the Dependencies of the Falkland 
Islands Vol. 10 Foramimfera, Part 3 • The 
Falklands Sector of the Antarctic (excluding 
South Georgia) By Arthur Earland Pp 208 -f 
10 plates (Cambridge At the University 
Press, 1934 ) 37a 6d net 
HE third part of this great monograph on the 
Foraminifera collected by the Discovery ex¬ 
pedition deals with the area called the Falklands 
sector of the Antarctic Ocean exclusive of the 
South Georgia waters It bes south of the converg¬ 
ence line where the cold Antarctic water meets 
the warmer water of the subantarctio area 

It was shown m the first part of the monograph 
that in the Falkland Islands area, north of the 
convergence hne, there are several species of 
Foraminifera that are charactenstic of the Pacific 
ocean, and in the second part that in the shallow 
waters round South Georgia there is no evidence 
of this Pacific mfluence 
In the Antarctic sector the Pacific species were 
more numerous than might have been expected and 
in addition to several new species, fully described 
in this part, there were thirteen species which seem 
to have a purely circumpolar distribution. 

One of the most intwesting results of this 
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investigation is the discovery of a very well- 
marked differenoe between the foramintferons 
fauna of the Bellingshausen Sea and the Weddell 
Sea. These two seas are separated by the long 
tongue of land, called Graham Land, which projects 
northwards in the direction of Cape Horn If in 
the comparatively recent geological times there 
was a land barrier across what is now Drake Strait, 
this difference in the foraminiforous fauna between 
the two seas separated by Graham Land may bo 
accounted for, and the absence of Pacific forms 
from the South Georgia seas may bo duo to the 
diversion of the drift northwards by Graham Land 


and the comparatively shallow waters immediately 
north of it. 

These are only some of the general considera¬ 
tions which form a distinguishing feature of this 
important report, and it should prove to be of 
considerable interest to many workers in other 
fields of marme zoology as well as to syi^teraatists 
of the Foraminifcra 

Tho third part of the report fully maintains the 
high standard of excellence set by those that have 
preceded it, as regards the detailed analysis of the 
dredgings, the description of the species and the 
very beautiful illustrations 


Short Notices 


ToUent—EUner Kurzes Handbuch der Kohlenhydrate 
Vierte, vCllig neubearbeitoto Auflage, von Dr. 
Horst Eisner. Pp. xxii-1-627 (Leipzig Johann 
Ambrosius Barth, 1036 ) 39 gold marks 
Da. Ei/iNBiB has undertaken tho formidable task of 
reviewing the literature on carbohydrates to the end 
of 1033, and oompressmg tho mntenal .into one 
volume. This, has mvolved the curtailment or omis¬ 
sion of many important topics, such as the glycosides, 
tho biochemical transformations of sugars and 
technical processes, all oi which have been dealt witli 
by experts m recent monographs The number of 
oompoimds described is so great that relatively little 
space has been available for the critical examination 
of theories Neverthelees, properties or reactions 
which are known to be of fundamental importance 
in the elucidation of molecular structure have been 
discussed in considerable detail, and the text has 
been amply supported by references to original 
papers at the foot of each page 

Among topics of theoretical interest which are 
briefly described are stereoisomerism and nomen¬ 
clature, nng-cham tautomonsm, enzyme action, the 
synthesis of monosaccharides and the investigation 
of molecular configuration. Monosaoohandes occupy 
the largest section and among these d-gluoose is 
natuially prominent. In discussing structural 
problems, the author stresses the imiiortonoe of the 
brilliant studies in methylation by Ho worth and his 
colleagues. 'Turning to the polysaccharidee, it is 
pomted out that there is general agreement as to tho 
nature and mode of hnkmg of the units m the chain 
of cellulose. Chemical evidence is here supported by 
X-ray nyiasurements. Tho actual length of the cham 
in the macro molecule is not so simple a problem to 
settle, and diSwent methods give somewhat different 
results at present. From ohemical evidence Haworth 
and Hirst have calculated that the chain contains 
between 100 and 200 glucose units. This result is m 
fair agreement with that of Stamm, which is based 
on measurements of the velocity of sedimmitation m 
the ultr^-oentnfuge, and those of H. Mark and 
K. H. M^er, derived from X-ray measurements, 
while Hersog’s osmotic data point to rather higher 


values On the other hand, Staiidinger’s viscosity 
detemunationi, which are leas general in application 
and perhaps more empirical in character, generally 
give still higher values 

The volume is well printed and annotated and 
should prove to be a valuable work of reference At 
the end will be found a useful chart showing clearly 
the configuration of the various aldoses and the 
corresponding alcohols and acids 

•4»r Mtniatry Meteorological Office The Meteoro¬ 
logical Obaerver'a Handbook, 1934 edition, (M O 

191) Pp viii-h 152-1-32 plates (London- H M. 

Stationery Office, 1034 ) 6e net 
The previous edition of this useful liandbook appeared 
m 1926 In tho present edition the moat important 
cliango occurs in the section on clouds, which has 
been revised in the light of the new “International 
Atlas of Clouds and States of the Sky" piibhslied m 
1932 There ore also mollifications relatuig to 
observations of the state of the groimd and to the 
scale of velocity equivalents of the Beaufort numbers 
as deriveil from records of anemometers exposed at 
abnormal heights above the ground. lake the 
“Meteorological Olossary”, the "Observer’s Hand¬ 
book” in its special function of giving mstructions 
for tho taking of routmo observations, both instru- 
roi-ntal and non-instrumental, at climatological sta¬ 
tions IS encyclopeedic in scope Wo arc not sure that 
tho \anous kmds of precipitated or dejsosited moisture 
are in every case so clearly defined as could be 
desired Thus though it is implied that ‘drizzle’ is 
fine ram, that is, ram consisting of very small drops, 
and may be heavy, moderate or slight, there seems 
to bo a tendency m official practice to look upon 
drizzle os a distinct species of procipitotion from ram, 
instead of asono ofmany varieties of ram which it really 
is. Snow also may fall m fine ‘drizzlmg’ particles. 
Then surely the most obvious difference between 
hoar-frost and nmo is that the latter, which is frozen 
fog-dnp, oollocts copiously on leafless twigs and 
branches of trees 

As suggestions for improvements are asked for m 
the preface, wo should hko to rooommond fuller and 
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wider mstruotions for obaervuiR the sky and its 
portents In these days when official meteorology w 
becoming so intensively developed, scarcely enough 
attention is being ptud to open-air or landscape 
meteorology Wo believe that even official forecasters 
will see the danger inherent m the growing attitude 
of mmd tyfiified by the countryman who, when asked 
what he thought about the weather, rephetl that he 
had not heard the ‘wireless' L C W B 

Auiomal^c Protection of A C Uvrcuita By <r W 
iStiibbings Pp. V 111+ 293 (London Chapman 
and Hall, LUi , 1934.) 15s not 
The subject of the automatic protection of electrical 
circuits and systems h€ia grown to groat importance, 
this bemg very largely due to the growth m size of 
transmission systems and distribution networks 
The present book discusses at some length the theory 
of protective transformers, relays and their inter¬ 
connexion, and a great deal of useful information is 
given. The work is presented in a very clear, but not 
too mathematical a manner, plentifully illustrated 
with simple line diagrams 
The chapter on symmetrical components is ex¬ 
tremely valuable. The mtroduotion of a vector 
operator which imparts rotation through 120“ is, of 
course, a development of the original Steinmetz 
notation It is, however, necessary that the funda¬ 
mental principles should be clearly presented, and 
in this connexion it is unfortunate that a loose state¬ 
ment should have crept m at the bottom of p 81 
It IS there stated that “the phase voltages, between 
lines and neutral of a three phase system . . . form 
a closed tnanglo” Tins is not generally true, as can 
be seen at once if the case be considered where there 
IS a short-circuit between one line and the neutral 
With a little amplification the statement could be 
corrected 

Further chapters on protection of electrical 
raachmery, cables and transmission Imes, and the 
testmg and mamtenance of protective gear follow, 
and a useful bibliography and glossary of terms are 
given 

The work can be thoroughly recommended to all 
those whose work brmgs them into contact with the 
protection of a o circuits. P K 

Reports of the Progress of Applied Chemistry Issued 
by the Society of Chemical Industry Vol 19, 
1934. Pp. 840 (London : Society of Chemical 
Industry, 1936 ) 12« Od ; to Members, ^s. 6d 
The publication of this annual volume of reports is 
an event which few chemists sdlow to pews unnoticed 
Indeed, it marks an annual opportunity, particularly 
valuable to those whose duties prevent frequent con¬ 
tact with colleagues working in other spheres and 
whose close perused of current literature is necessarily 
confined to their own vocational mterests, to bring 
up to date their general knowledge of progress m the 
principal branches of chemical mdustry. The twenty- 
six chapters comprising the reports for 193^ have 
been entrusted to authors whose competence to assess 
rdidive values and to make mformed comment is 


unquestioned, and the abimdance of roferonces to 
origmal sources of information gives the book the 
status of a permanent work of reference. It is not 
easy to select any part as mentmg exceptionally 
honourable mention , nevertheless, Dr E. Stedman 
should be congratulated on his detailed discussion of 
the chemistry of the hormones and vitamins, whilst 
the chapter on mtermediates and colouring matters, 
contributed by Dr E H Roild and Dr 8 Oiffoy, is 
a masterpiece of thoroughness and compression. The 
first report, entitled “General, Plant, and Machinery”, 
IS attractively written , the section on exjilosives 
covers the period 1933-34 • A-A E 

An Introduction to the Modern Theory of Valency 

By Dr J C Speakman Pp vi 4-167 (London . 

Edward Arnold and Co , 1936.) 4« Qd net 
Dr Spearman’s bimk is an unpretentious volume, 
in which ho has been content to give his own 
unpressions of modem valency theory, without 
necessarily mdieating the sources of the views 
assimilated for this purpose The resultmg blend is, 
however, on the whole well-balanoed and satisfactory, 
and 18 presented m a clear and attractive form. 
Special mtereet attaches to a chapter of twelve pages 
on “The Apphcation of Wave Mechanics to Valency 
Problems”, smee these conceptions are fundamental 
to all modem theories of valency The chapter is 
written m simple language and contains much that 
IS suggestive It is a matter of regret to the reviewer 
that the scope of the book did not justify an extension 
of this chapter to mclude the explanation of quantum 
numbers and the mtorpretation of Pauli’s exclusion 
pnnciple on the buis of wave-mechanics , but such 
an exposition demands an advanoeil knowledge of 
quantum theory, which very few chemists possess, 
and it 18 therefore probable that it must be left to a 
chemically-nunded physicist to mterpret these con¬ 
ceptions to them T M L 

Birds of Cheat Britain and their Natural Hilary. By 

W P. Pyoraft. Pp 206 +17 plates (London; 

Williams and Norgate, Ltd , 1934.) Is M. net. 
To the student who wishes to identify the birds of 
the British Isles, this book has no message, mdeed 
it mentions by name only a very small propiortion 
of the birds of Bntam, and m this respect its title 
18 misleading. But it brings together and classifies 
from a natural history pomt of view many odd items 
of information difficult of access to the majority of 
amateur ormthologists, yet needful for an mtelligant 
mterest m the struoturee and habits of our birds. 
The treatment of the facts is suggestive and specula¬ 
tive, and while speculation appears to the reviewer 
to be sometimes hasty and information occasionally 
macourate, there is great merit m the way in which 
unsolved problems ore openly laid upon the table. 
Works of this type are much needed, since they may 
suggest to the amateur naturalist lines along which 
he may still make viduable oontributions to soimioe, 
at a tune when the niceties of the racial disorunination 
of British birds have almost barred him from a field 
where imoe he held his own. 
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The Approach to the Absolute Zero * 


T here is no upper limit to the temperatures 
which could conceivably be reached , in 
marked contrast to this, there is on the low 
temperature side a sharp boundary at - 273-1° C 
—the absolute zero of temperature The boiling 
point of the most volatile gas, helium, lies about 
4° C. above this limit, by reducing the pressure 
over liqmd helium, it is easy to reaeh a tempera¬ 
ture of 1° K , whilst 0 7° K has been attained by 
the use of extremely powerful pumps The 
contrast between the ease with which a high 
temperature can be generated—an electric torch 
IS an example—and the complicated apparatus 
necessary to obtain a low one, is strikmg It is 
due essentially to the fact that when a substance 
18 heated there is not only an increase in its 
energy, but also in the internal disorder among 
its particles In illustration, there is complete 
disorder in a gas, whereas a substance cooled 
auflSciently to cause it to crystallise has its con¬ 
stituents arranged with a high degree of order 
In all affairs, it is easier to decrease order than to 
increase it, it is highly improbable that shaking a 
tray containing a number of black and white balls 
would increase the regularity of their arrangement 
In the last example, the orderliness deiiends on 
one variable only , the possibility of attainmg low 
temperatures depends on the fact that the orderli¬ 
ness among the molecules of real substances is 
governed by more than one variable Consequently, 
orderliness introduced by the agency of a change 
in one variable, say, the volume, has its effect on 
the other variables, such as the temperature. 
From this point of view, a method commonly 
used for liquefying helium operates as follows 
08 the gas is compressed, the decrease in volume 
tends to increase the order, so that the disorder due 
to the heat motion has to increase , in other 
words, the temperature rises. The compressed gas 
18 now cooled, which increases the total order 
again, and when it expands again, the resulting 
decrease in order due to volume must be com¬ 
pensated by an increase in the thermal orderhness, 
that is, by a fall in temperature. 

In the practical application of this method, 
starting at moderate tomporatures, the cooling 
effects obtained are quite small, owing largely to 
the overadielming heat capacity of the container. 
At low temperatures this difficulty disappears, 
since, for example, at 12° K , 1 c o. of helium gas 
at 100 atmospheres has the same heat capacity 
a* 1 kgm. of copper. 

Fig. 1 is a diagrammatic sketch of the actual 


apparatus used for liquefying helium and for 
reducing its temperature after liquefaction The 
helium 18 contained in C, D being the liquid 
hydrogen bath, and the space S being evacuated. 
The vessel E can be fillwl with hqmd hebum 
through the tube T, and is of a shape smtable for 
applying a magnetic field to its contents By 
lowering the pressure iii E, the temperature can 
be brought down to about 
2° K The gas thermometer 
IS represented by Q 

At very low temperatures, 
the gas thermometer if 
practicable and one other 
means of measuring tern 
peratures is to utilise Curie’s 
law, according to which the 
susceptibility ot a para 
magnetic substance is 
versely proportional to its 
absolute temperature This 
method has the great ad¬ 
vantage that it increases m 
sensitivity as the tempera¬ 
ture 18 lowered 

It has already been re¬ 
marked that the lowest 
temperature reached by de¬ 
creasing the temperature 
over liquid hebum was about 
0 7° K No substantial pro¬ 
gress 18 to be anticipated by 
this methcnl, and wo have to 
seek some other disordered 
systems than gases on which 
to operate Such systems 
are to hand in the para¬ 
magnetic salts mentioned 
above In them, there are 
elementary magnets which, p.,o j 

owing to the thermal agita¬ 
tion, are directed at random When a magnetic 
field is applied, the magnetic orderhness is in¬ 
creased, 80 that the thermal order decreases, that is, 
the temperature rises If the substance is now 
cooled by contact with its siirroundmgs, so as to 
increase the total order, and the field afterwards re¬ 
moved, order is transferred from the magnetic to 
the thermal mode, and the temperature falls again 
This method was proposed by Debye and Giauque 
about ten years ago, and has been successfully 
used m recent years by Giauque, de Haas, and 
Kilrti and Simon 

Iron ammomum alum, with a field of 14,000 
gauss, gives by this method temperatures down 
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to 0-04° K , whilst with potassium chromium alum, 
and the large magnet of the Leyden laboratory, 
de Haas has reached 0 016° K. 

Insulation at these temperatures is an easy 
matter, since radiation becomes neghfpble, whilst 
the vacuum round the substance is very high on 
account of the low temperature itself This is 
illustrated forcibly in the accom{>anying table, 
which shows the vapour pressures of helium (the 
gas with the highest vapour pressure) at various 
temperatures 

Vapour Pr«wun'« of Helium 
r CK) p (mm ) 



0-05 4 X lO** 

0 01 Ox U) 

It IS interesting to note that the temperatures 
obtained by the demagnetisation technique are 
below any found in Nature Even in inter-stclIar 
space, radiation maintains a body at least 2° K 
above absolute zero 

To oxamme the properties of other substanees 
at these very low temperatures, a small pellet is 


made by mixing the substance to be exammed 
with the paramagnetic salt By this means, 
several now supra-conduotors have been dis¬ 
covered, though even at 0 06° K there are metals 
which do not show supra-conductmty Again, 
it immediately becomes evident if the specific heat 
of the admixed body is abnormal, and consequently 
gives an indication of any phenomena involving 
energy changes in this region 

Finally, it must be emphasised that research in 
this low temperature region will be productive of 
fresh results , the effort to progress towards the 
absolute zero is not merely directed to the creation 
of fresh ‘records’ but to actual study of changes 
associated with energy increments of such magni¬ 
tude that only in this region can they be observed 
During the course of the lecture, the liquefaction 
of helium bv the method explained above, of 
compressing the gas to 100 atmospheres, cool¬ 
ing it to 12° K with sohd hydrogen and 
then allowing it to expand, was demonstrated 
The phenomenon of supra-conductivity in load 
was shown at the temperature of the liquid 
helium, the current being produced and its 
existence shown by magnetic means 


Norwich Meeting of 
■'HE preliminary programme of the British 
Association meeting in Norwich on Septem¬ 
ber 4-11 has now been issued The president. 
Prof W W Watts, announces the subject of his 
address as “Form, Drift, and Rhythm of the 
Contments” It would be difficult to conceive 
a title better capable of mtngiung thoughtful 
laymen That contments possess form they will 
no doubt appreciate, but the ideas that continents 
should dnft, and possess rhythm, ought to make 
them eager to learn It is to be hoped that it 
may be made easy for them to do so, for, to say 
truth, the Association m its endeavours in recent 
years to apply the advancement of science to the 
needs of its members, by reinforcing the voices of 
presidents through amplification, has been sin¬ 
gularly ill-served as a rule 

The bmldmg in which the address will be given 
is not yet settled, but the other rooms which will 
be in use by the Association are very conveniently 
placed In St. Andrew’s Hall, formerly the fifteenth 
century church of a Domimcan foundation, the 
busmess of the Reception Room will have a most 
imposing settmg None of the section rooms is so 
much as half a mile from it, seven of them are 
immediately adj’acent to it Norwich, once the 
visitor has learned the intrioacies of its medieval 
streets, is unusually well provided with the type 


he British Association 

of accommodation demanded by the Association. 
As for the lodging of visiting members, the local 
committee, foreseeing some possibility of difficulty 
if members were left to make their own arrange¬ 
ments, offer to procure hotel or other accommoda¬ 
tion for them, and indeed advise them not to 
communicate with hotels direct In this connexion 
it should be remembered that those who wish to 
combme a holiday with the meeting, and are not 
too closely tied by the business of the Association, 
have unusual opportunity to obtain pleasurable 
accommodation elsewhere than in the city The 
preliminary programme includes a long hst of 
hotels (with prices) at Bacton, Caister, Cromer, 
Gorlostoii, Yarmouth, Holt, Lowestoft, Mundesley, 
Ovorstrand, Scole, Shenngham, West Runton and 
Wroxham, as well as in Norwich itself 
The two customary evening discourses are 
announced That by Dr S J Davies will deal 
with Diesel engines m relation to coastwise 
shippmg—a subject of topical interest (as it may 
be surprismg to some to know), for the number of 
coastwise trading vessels which make their way 
op-nver to Norwich has increased of late years. 
The other discourse will enter a field of still 
wider public interest. Dr C 8 Myers will 
speak on the help of psychology in the choice 
of a career 
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The programme aimounoea a distinguished series 
of addresses by the sectional presidents Dr F. W 
Aston will speak in Section A on the story of 
isotopes. The address in Section B, by Prof. W. N 
Haworth, will introduce a discussion on the 
molecular structure of carbohydrates Prof 
G Hickling m the geological section will deal with 
some aspects of coal research Prof Balfour- 
Browne’s address to Section D will be on the 
species problem The geographical section will 
follow its pn'sident, Prof F Dobenham, to the 
polar regions Prof J G Smith will give the 
address m Section F on economic nationalism and 
foreign trade Mr J S Wilson’s address to the 
engmoers will be on the stability of structures In 
view of the regretted indisposition of Sir Cynl Fox, 
who was to have presid^ over Section H, the 
Association is fortunate indeed to have enlisted 
the services of Sir Arthur Smith Woodward, who, 
us it happens, has not previously presided over 
that Section , he will address it on recent progress 
in the study of early man. The address to the 
physiological section will be given by Prof P T. 
Hemng on the pituitary body and the dicn- 
cephalon , that to Section J (Psychology) by Dr 
LI Wynn Jones on personality and age , and 
Section K (Botany) will hear Mr F T Brooks on 
some aspects of plant pathology Dr. A W 
Pickard-Cambndge’s address to Section L (Eiluca- 
tion) will deal with education and freedom, and 
Dr J A Venn will speak to the agricultural 
section on the financial and economic results of 
State control m agriculture 
It IS well known that last year, m preparation 
for the Aberdeen meeting, the Cduncil of the 
Association issued to the orgamsing sectional 
committees a reasoned statement mviting their 
special attention to subjects bearing upon the 
relations betweem science and the welfare of the 
community Good effect was given to this request, 
and the results were favourable m respect of the 
additional pubhe interest aroused by the meeting, 
while the daily and non-technical Press showed 
its appreciation of the choice of material provided 
for It by noticeably avoiding trivialities of its own 
creation. This year the Council reminded the 
committees of its previous memorandum, and 
brought those considerations to their notice , and 
already there is no lack of subjects of pubhe 
mterest m the Norwich programme. The Associa¬ 
tion 18 to make striking use of its mechanism for 
joint sectional meetings m bnngmg together 
engineers and psychologists to discuss the apphea- 
tion of science to traffic problems Among other 
subjects which may be mstanced m this connexion 
are those of noise and of lubrication m Section A ; 
Section D will find itself near enough to the east 
ooast to continue its practical interest m the 


hemng, Section E will consider local town- 
planning and land utilisation. Section F has its 
usual array of important economic problems for 
discussion, and will also deal with the chronology 
of the world crisis, on which a committee of the 
Association will shortly publish a full report 
Hearing and aids to hearing will be considered by 
the Sections of Physiology (1) and Psychology 
(J) , the place of psychology in the trammg of 
teachers by Sections J and L (Education) Section 
L will stage demonstrations illustratmg physical 
education Section M (Agriculture) will base a 
discussion on the results of State control in 
agriculture upon the address of its president. 
Dr Venn 

The local scientific interests of East Anglia are 
great and vaned, as is very well known The 
geologists will be within reach of classic ground 
for glacial geology, and none will willingly miss 
the unusually valuable opportunity offered by a 
few days’ tour of coastal and inland sections in 
Norfolk from Hunstanton to Cromer and Bacton, 
under the guidance of Prof P. G. H. Boswell, 
immediately before the meeting. Geologists and 
anthropologists together will inevitably discuss 
early man in East Anglia Botamsts and agncuU 
tunsts will interest themselves in land utilisation 
in the umque area of the Breok country, and East 
Anglia offers Section M an unusual variety of 
agricultural activities for its study The hst of 
proposed excursions offers evidence of all these 
interests and more besides 

In Section D (Zoology) there will be a com¬ 
memoration of the centenary of the landing of 
Darwin in the Galapagos Islands (which falls a 
few days after the meeting) and the birth of the 
Darwinian hypothesis of the origin of species 
For the Association, as the custixiian of Darwin’s 
home at Downe, such an occasion is appropriate 
for remembrance Moreover, there is in this 
subject a throw-back, so to say, to the last meeting 
of the Association at Norwich, in 1868 ; for J. D. 
Hooker was the president of the Association 
then, and had much to say of Darwm, while m 
Section D the Rev M J Berkeley as president 
paid high tribute to him, though the voice 
of another clenoal speaker was still uplifted 
in doubt, and associated the varieties of forma 
and species with “laws of nature inscrutable to 

An evening reception by the Lord Mayor and 
Lady Mayoress (Mr. and Mrs P W Jewson) is 
announced to take place in the Castle Museum, 
and a stateher setting could scarcely be found 
elsewhere H M Lieutenant for Norfolk, Mr 
Russell J Colman, and Mrs Colman, will give a 
garden-party in the beautiful grounds of Crown 
Point. 
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The Royal Academy Exhibition 


I T 18 always of interest to the student of natural 
science to see the impression which the objecte 
of hi8 study produce upon the artistic eye In 
respect of the range of nature study at the Royal 
Academy there is, however, a lamentable falling 
off m the matter of natural history With the 
exception of Mr Peter Scott’s “Barnacle Geese m 
April” (210) there is scarcely anything of note, and 
the almost total absence of studies of big game, 
notably of the great carnivora, is very disappoint¬ 
ing Yet the material is not lacking, for there is a 
remarkably fine exhibition of contemporary big 
game pictures in a neighbouring gallery, not 
“mere transcripts of the objects of Natural 
History” but true artistic compositions 

I-andscapo, however, continues to bo well 
represented There is a large number of pleasing 
pictures of English scenes m which architecture 
provides the focal feature amidst natural sur¬ 
roundings In the verdant landscape of the 
English plain a village church or a distant cathedral 
provides the artist with the massive and formal 
element which is lacking in a country from which 
the harder rocks are absent Again, in the hilly 
landscapes we find studies such as that by Mr 
Stanley Koyle of "Mont Orguoil Castle, Jersey” 
(265), in which an architectural feature crowning 
an eminence develops the rocky forms to a pitch of 
steepness and a regularity of symmetry towards 
which Nature seems to strive but never quite 
attains Such examples of artistic treatment 
provide a valuable lesson for the scientific 
observer, for the artistic outlook is more in 
accordance with the natural faculties of the eye 
than that which results from classifying objects by 
their physical qualities 

Among the most pleasing illustrations of the 
combination of architectural and natural features 
are those of bridges, with massive piers and 
arches spannmg smoothly flowing water In 
“A Welsh Bndge” (189) by Mr Oliver Hall, the 


combination is enhanced by a rocky background 
which harmonises with the massive masonry 
This picture bnngs home very forcibly the need 
for scheduling such structures as ancient monu¬ 
ments for preservation, a lesson emphasised by 
Mr Charles Cundall’s beautiful picture of a sad 
event, “The Demolition of Waterloo Bndge” (447) 

In the illustration of the seasons, the Academy 
will greatly miss the late Mr J Farquharson’s 
snow studies, of which, however, the present 
exhibition contains one small example, “In Glen 
Garry” (568) 

In natural scenery the mode of illumination is 
scarcely less important than the features them¬ 
selves, and we are indebted to Mr J Olsson for 
his beautiful study of moonhght—“Moonht 
Surf Irish Coast” (297) There is also one very 
fine study made in the deepening darkness of the 
night, “Santa Maria della Salute, Venice” (532), the 
diploma work of Mr Richard Sickert 

Mr A E Kelly’s “Mount Sefton, New Zealand” 
(669) 18 one of the few pictures of the scenery of 
distant lands The want of studies of tropical 
scenery will be particularly felt by those who can 
recall the magnificent sunset effects m the equator¬ 
ial belt 

Among the portraits are several of personal 
interest to the scientific community Mr Francis 
Dodd’s “The Lord Rutherford of Nelson, O M ” 
(1207) IS a strong drawing of a strong face Mrs 
Dodgson’s drawing of the late Prof H H 
Turner (1263) renders admirably the quiet 
humour of the eyes beneath a thoughtful brow 
Mr Augustus Jolm has portraits of Lord Conway 
of Allington (284) and Prof J C McLennan (288) 
Mr George Harcourt gives us a portrait of Colonel 
R E B Oompton (368) which reveals a vigorous 
personality, and m Sir James Crichton-Browne by 
Mr Oswald Birley (314) we see a fine rendering of 
calm and thoughtful remmisoenoe. 

Vaughan Ojbnish 


The Royal Jubilee 

Addresses from the Royad Sociktibs of London and Edinburgh 


I N addition to the messages of devotion and 
loyalty sent to the King from civic and 
governing authorities of the Empire at home and 
overseas, expressing congratulations to His Majesty 
upon the celebration of the silver jubilee of his 
accession, addresses were presented by a number 
of representative scientific societies The addresses 


submitted by the Royal Societies of London and 
Edinburgh are reprinted below. 

To the Kino’s Most Exobu-ent Majesty 
May It please Your Majesty, 

Wo, Your loyal and dutiful subjects, the President, 
CounoU and Fellows of the Royal Society, humbly 
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'beg leave to offer Your Majesty, the beloved patron 
of our Society, our reqieotful congratulations upon 
the completion of the twenty-fifth year of Your 
Majesty's reign. 

'The Royal Society of London sinoo its foundation 
by King Charles the Second, has continued, under 
the illustrious patronage of each of Your Majesty’s 
predecessors, to devote itself to the Promotion of 
Natural Knowledge, for which it was founded 
During Your Majesty’s reign, the advance of Science 
has exercised an ever moreasing influence on human 
thought, and, m its practical applications, on the 
material conditions of man’s life and activities Yhe 
Royal Society is proud to think that, with Your 
Majesty’s continued patronage and approval, it has 
remamed the centre for the recognition and promo¬ 
tion of the work of Your Majesty’s subjects for the 
Advancement of Science throughout Your great 
Empire 

'Die Royal Society accordingly claims the proud 
privilege of bemg permitted to offer this loyal tribute 
of esteem to Your Majesty,on behalf of mon of Science, 
not only m the Mother Country, but also throughout 
the Empire. It is offered m the earnest hope that 
Your Majesty, with Her Most Gracious Majesty the 
Queen, may long continue to reign over Your devoted 
and loyal subjocta 

On behalf of the Council and Fellows of the Royal 
Society 


To THK King’s Most ExobliiBnt Majbstv 

May it please Your Majesty, 

We of the Royal Society of Edinburgh bruig to 
Your Majesty and to Her Most Gracious Majesty the 
Queen our humble and hearty congratulations on the 
happy issue of the fivo-imd-twenty years during 
which Your Majesty has ruled over a loyal and 
devoted people 

These years of Your Majesty's reign mark a great 
epoch in History War has shaken the world and 
changed the lives and thoughts and circumstances of 
men But the devotion of the people to Your Majesty’s 
Throne and Person has deepened and strengthened 
through all the changes and tumults of the age. 

In this Royal Society the Natural and Physical 
Sciences are our daily occupation and task. Never 
have these Sciences flourished more than under Your 
Majesty’s protection nor have they ever been more 
diligently applied to the service and advantage of 
mankind. Now for the first time m all the world 
men go their daily journeys above the clouds all 
nations and languages send speech and music tlirough 
the air . and Your Majesty’s voice is grown familiar 
m Your people’s ears even to the ends of the earth 
throughout Your world-wide Empire and Dominions. 

And that Your Majesty may long be spared in 
health and wealth to live and reign this Society will 
Ever Pray. 


Obit 


ary 


Sir John Rosb Bradford, Bart , k c m.g , c b , 

0 B E , r B 3 

T he death of Sir John Rose Bradford, on Ajiril 7, 
alter some months of increasing disability, will 
be deeply regretted m many scientific circles Bom 
m London on May 7, 18fl3, os the son of Abraham 
Rose Bradford, a naval surgeon, he was educated at 
Umversity College School, University College, and 
University College Hospital, London, and had a 
brilliant career as a student, published physiological 
papers before he became qualified medically, and was 
specially mterested m biology. His papers, however, 
were mainly physiological, and covered a wide field : 
on the eleotoioal phenomena associated with secretion, 
on the innervation of the blood vessels ; and particu¬ 
larly on the renal function, which he later extended 
to the subject of ursmia and disease. He probably 
hesitated about his life’s work, whether stnotly 
■oientiflo worit or mediome, for he was elected George 
Henry Lewes student in physiology m 1888, his 
predoseesors being C 8. Roy (1879), L C. Wooldridge 
(1888), and C. 8. Shemngtoa (1884), and his imme¬ 
diate successors O N. Stewart and E. H Haokm 
jointly (1889). The decision was made when ho 
aooepted accelerated appomtment as assistant 
pfaysioian to Umversity College Hospital. His 
physiological researches gamed him the fellowship 
In 1894 of the Royal Society, of which he was later 
seoretary (1908-lfi). He thus, like his teacher, 


Sydney Rmgor, combined the attitude of on all¬ 
round biologist with that of a practising physician 

At the Royal College of Physicians of London, 
Sir John was elected a follow in 1897, gave the 
Goulstonian lectures on the pathology of the kidneys 
(1904), the Croonian lectures on Bright’s disease and 
Its vanetieo (1920), the Lumleian leoturee on the 
climoal uxpenenoe of a physician during the campaign 
m France and Flanders m 1914-19, and the Harveian 
oration (1926) on the debt of mediome to the expen- 
mental method of Harvey, which may be read os 
supplementary, and as showmg the other side of 
the shield, to the debt of science to mediome, the 
subject of Sir Archibald Garrod’s Harveian oration 
of 1924. 

Though a general physician, as shown in his 
Lumleian lootures. Sir John was best known for his 
work on kidney disease ; he wrote standard articles 
in the second edition (1908) of the “System of 
Mediome’’ (AUbutt and RoUeston) on the general 
pathology of the renal functions and on nephntis, 
and a special form of nephritis became known as 
“Rose Bradford’s kidneys”. In the same “System” 
ho also gave the accounts of diabetes insipidus and 
gout, the latter being a revision of the original 
curtiole by Sir William Roberta, whose niece ho 
married m 1899 He brought out a small work 
“Climoal Leoturee on Nephritis” (1898), but, though 
he bad plenty of material, ho never, fnim the number 
of other aotivities, had time or perhaps the mchnation 
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to wnto tho treatise he could have done so 
well. 

Among Sir John's many official appointments were 
that of professor-superintendent of the Brown 
Institution, Wandsworth, m his comparatively early 
life; member of the Mosley Commission (1904) to 
study educational methods m the United States of 
Korth Amonoa, for which he reported on tho relations 
of hospitals to medical schools, clinical laboratories, 
and tho teachmg of medical pathology, senior 
medical adviser to the Colomal Office, the Medical 
Department of the Admiralty, and the Orooers’ 
Company, chairman of University College Com¬ 
mittee , senator of tho University of I.ondon, 
president of the London and Counties Medical Pro¬ 
tection Society, and a member or chairman of 
numerous committees Most conscientious, un¬ 


obtrusively modest and endowed with a marvellous 
memory, he was an ideal chairman, and nowhere was 
this better shown than when president of the Royal 
College of Physicians of I.ondon (1926-31). It may 
well bo said of him as a man that he earned “honour, 
love, obedience, troops of friends’’ 

Humphry Rollbston. 


We regret to annoiinoe tho following deaths 
Prof Auguste Mane, professor of microbiology m 
the Institut Pasteur, Pans, known for his work on 
rabies, cancer and tetanus, on March 30, aged seventy 
years 

Mr J Milton Offord, president of tho Quekett 
Microscopical Club, on Mai' 4, age<l seventy-four 


News and Views 


Tht Royal Jubilee Broadcast 

The birth and development of modem radio 
broadcasting are not least among the items of 
progress m our civilisation, which have taken place 
diinng the twenty-five year period the termination 
of which was oommemoratod last Monday by the 
Royal Jubilee celebrations An excellent example of 
the present possibilities of broadcastmg teohnique 
was provided on this occasion by the special pro¬ 
gramme from the BBC stations, which enabled 
listeners m all parts of tho Empire to visualise the 
scene m London, mcludmg the crowds, decorations 
and the Royal procession, and to participato m the 
thanksgivmg service held m St Paul’s Cathedral 
The issue of tho Hadio Ttmes of May 3 contains an 
illustratod description by tho Outside Broadcast 
Director of the BBC of the arrangements which 
were made to carry out this programme Special 
microphones, with local control points, were orecbxl 
at Temple Bar, Ludgate Circus and on tho front of 
St Paul’s Cathedral, from which was given a com¬ 
mentary on tho Royal procession as it approached 
St Paul’s , while m the Cathedral itself, seventeen 
microphone circuits were provided for the adequate 
handling of tho thanksgivmg service. Tho suitable 
mixmg of the various portions of the programme 
received along the total of twenty-seven circuits was 
earned out by one man, who was situated m the 
temporary control room erected over one of the 
vestnes m the north-east comer of the Cathedral. 
This control room was connected to Broadcastmg 
House by SIX outgoing oirouits, two of which were 
utilised by a foreign commentator 

It says much for the foresight with which the 
arrangements were mode and for the thoroughness 
with which each person concerned earned out his 
work, that the programme was accomplished without 
a foult of any description. The whole netwoik of 
mteroonnectmg cables was entirely underground and 
was provided by Post Office engmeere , at no pomt 
mstde or outside St Paul’s were there any visible 


signs of broadcasting As a broadcast of sound 
effects, mterspersed with brief commentaries, the 
programme was satisfactory Muph, however, was 
mevitably left to tho imagmation m order to visualise 
the glamour and splendour of the scene which was 
beuig portrayed Is it too much to hope that by 
the next occasion when a similar ceremony is to be 
broadcast, the sound picture will be supplemented 
by a vision programme, perhaps oven ui full natural 
colour t 

Association of British Chemical Manufacturers 

JuBOiEBS are occasions of rejoiomg and congratula¬ 
tion, but they provide us also with opportumtiee for 
taking stock both of our national resources and of 
the use we are makmg of them i so that when, after 
due exammation and oonsideration, the celebrations 
are followed by renewed resolutions and by more 
fully informed and co-operative effort, they can 
fairly claim to have made a contribution of more 
than passuig value to our national progress. Many 
organisations, national and sectional j pohtioal, 
ecclesiastical and mdustnal, philanthropic and 
learned societies, and indeed societies representing 
every phase of corporate hfe, will m 1936 be con¬ 
cerned to view with a cntloal eye their progreas 
throughout tlie years of His Majesty’s reign. In so 
far as they oan show that their attempts to make 
the world a better place to hve m have been honest, 
sensible and attended by a reasonable measure of 
success, they will receive a meed of applause ; m so 
far as they discover how better to carry out the 
purposes for whioh they were brought mto existence, 
they will equally merit the approval of sympathisers. 
The year 1936 is one m whioh ohemioal organisations 
m Great Britain will take decisions of exoeptlonal 
significance They have long been oonsidenng how 
they can more adequately serve their scienoe and 
more effectively promote its apphoation for the 
benefit and prosperity of the oommunity. Proposals 
whioh ore now under oonsideration have been put 
forward with that end m view. One of the 
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organisations ooncamed, the Association of British 
Chemical Manufacturers, has recently published a 
brief survey of its work smoe its formation in 1916. 

The Association of British Chemical Manufacturers, 
which now hsis a membership roll of 117 firms repre¬ 
senting a capital of more than £200.000,000, origmated 
from the proposals of a committee representing thn 
Chemical Society, the Society of Dyers and Colourists, 
and the Society of Chemical Industry, called at the 
suggestion of the flrst-nameil to consider the best 
methods of promotmg co-oporation between British 
ohermoal manufacturers Additional objects served 
by the Association are to provide British chemical 
industry with a medium for the expression of its 
views , to further technical organisation and promote 
mdustnal research , to facilitate the development 
amd extension of British industries by keeping m 
touch with progress in chemical knowledge and prac 
tioc j and to encourage closer co-operation between 
chemical manufacturers and the various universities 
and technical oollegos These desirable objects have 
been steadily borne m mmd by the Association, the 
annual reports of which show a long record of 
acliiuv emont, and it has been prominently associatoil 
with all movements of nnportanco smee its formation 
From its early days, the Association has maintamed 
a service to keep members mformed of the import 
and other statistics essential to their work, to keep 
them apprised of all directions m which now manu 
factures are needed, and yet at the same time to 
prevent useless overlappmg by unnecessary duplica¬ 
tion of effort The Association is closely ooncemed 
with questions of safety in chemical works, with 
matters arising out of the Import Duties Act, with 
negotiations leadmg to new commercial treaties with 
foreign countries, with the mcidence of acts such as 
the Dyestuffs Act and the Patents and Designs Act, 
with transport and with exhibitions The monthly 
summary of information on chemical trade can be 
purchased by non-members. 

Jubilee Exhibition at the Saence Museum 

To mark the occasion of His Majesty’s Silver 
Jubilee, a pictorial exhibit illustratmg the more out- 
standmg mventions and conspicuous developments 
of the past twenty-five years has been arranged at 
the Science Museum, South Kensington This ex¬ 
hibition was opened to the public on May 1 and will 
remain on view durmg the whole of the month The 
mam a<ivancee m the pure sciences, astronomy, 
mathematics, physies, chemistry, meteorology and 
geophysics are illustrated, together with their more 
important apphoations , for example, photographs are 
shown of the planet Pluto (which was discovered m 
1930), modem methods of upper air mvestigations, 
radio-gramophones, ‘talking pictures’ equipment, 
mfra-red photog^phy and modem methods of pros¬ 
pecting Of special mterest is the senee of photo¬ 
graphs showing the rapid advances which have 
reowitly been made m our knowledge of the constitu* 
tion of the atom, and the stmoture of the atomic 
nucleus. Progress of ohemioal mdustry is shown to 
include many important developments suoh as the 


low-temperature carbonisation of coal, the manu¬ 
facture of insulm, artificial silk and plastic products ; 
while in the case of glass manufacture, reference is 
made to the improvements resulting fVom the intro¬ 
duction of maolime processes and the mfluonce on the 
glass industry of the widasjiread use of the motor-oar 
Among other subjects represented may be mentioned 
the development of aircraft, shijis, locomotives, 
motor-vehicles, steam turbines, oil and inanno 
engines, while the advances in olectnoal power and 
communicatiun are illiistratod by modem electric 
power stations, automatic telephones, radio oom- 
muiuoation and television 

Award of Kelvin Medal to Sir Ambrose Fleming 
Thk Kelvm Modal of the Institution of Civil 
Engineers, which is awarded tnonnially os a mark of 
distinotlon in ongmeenng work or investigation of 
tho kmds with whicli Lord Kelvin was especially 
ulontiftod, was jiriwnted to Sir Ambrose Fleming by 
Sir Kingsley Wooil, Postma-ster-Doneral, on May 7 
Roforruig to our dependence on tho umversities for 
tho inception of now si lentific methods and scientific 
knowledgo, Su Kingsley said that thatiks are duo to 
Sir Ambrose not only for his own contributions, but 
also for the inspiration he has given to generations 
of Htudi'iits, which have spread over the world m 
e\ er widonuig circles like the wireUyss waves them¬ 
selves Sir Ambrose was ono of those pioneers m 
tho science of radio, who worked under both physical 
and financial difficulties, and yet succeeded m placing 
at oiirdisjHJsal a moans of communication of thought 
sound and vision Broadcasting may well be ono of 
tho greatest factors m drawing together the nations 
of the world Sir Kmgsloy said that mass production 
in research produces nwults, but at a relatively higher 
cost than the rem-arch of inspired and gifted mdi- 
viduals, which has hitherto cliaraoteriscd the majority 
of the investigations carntsl out in (iroat Britain 


Viruses and Heterogenesis 

’The ileflnition and nature of life have been 
favounte subjects for ancient and modem discussion 
Sir Henry Dale, armed with many mcont exact data, 
stated in the Huxley Memorial Lecture on “Viruses 
and Heterogonosis”, delivered at tho Imperial 
(’ollogo of Science on May 2 (London • Mac 
miUem and Co , Ltd la net), the dilemma which 
confronts those who attempt to decide whether all 
the viruses which cause disease are solf-propogating 
micro-organisms or whether some of them do not 
originate from the tissues of the host Admitting 
that their nunute size is perhaps the most important 
obstacle to accepting the smallest viruses as frankly 
living, he joomted out that there is an unbroken 
senes from a virus of about the same size as the 
smallest baotena with a diameter of 7S0 mp to tho 
virua of poliomyelitis estimated at 10 mp, which 
approaches the size of a protein molecule, the 
diameter of a molecule of egg-albumm has been 
oaloulated as 4'33 mp (1 inp=one nuUionth of a 
millimetre). The long category of viruses has several 
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character* m common, making it very difficult to 
draw an arbitrary line at a certain size ae criterion 
for separating two classes of entirely different natures 

Snt Henry referred to Huxley’s discussion of 
biogenesis and abtogenesis, and to the recurring 
claims for the ongm of life from dead matter, in- 
cludmg the ‘spontaneous generation’ of worms, 
maggots and bacteria, and the repeated victories of 
the advocates of biogenesis Ho stated lus personal 
opinion that the similar claim that viruses have their 
origin by hoterogonesis m the tissues of the host 
would m the future be disproved and that the dot trine 
that like breeds like would triumph in this field also 
Sir Henry emphasised the fact that viruses arc 
obligatory parasiti^s and suggested that the mmute 
filterable particles are only a stage in tho life of the 
uifective agent, which might bo able to reconstitute 
larger and more tomplete forms inhabiting the cells 
of the host where they cannot now ho recognisotl or 
their size determined Ho propouiideil tho view that 
our theoretical problem is not to dotormme the lowest 
limit of size compatible with the inuiimiim required for 
a living reproductive cellular unit, but to deterramo 
what is the mmunal portion of such a umt which 
might be adequate for its reconstitution under 
favourable conditions, 

Royzl Institution : Annual MeeUng 
May 1 was the day of the annual ineetmg at tho 
Royal Institution, when the members received the 


which the thanks of the members were given to the 
president for his services during the past year by 
Sir James Criohton-Browne, of whom the evidence 
of Who'9 Who, that he is now in hts mnety-flfth year, 
18 difficult to credit. 

Atomic Arrangement m Metals and Alloys 

Prof W L Brago, m the twonty-flfth annual 
May Lecture before the Institute of Metals on May 8, 
dealt with the inner structure, or atomic arrangement, 
of motals and alloys In general, when one metal 
IS alloyed into nnothor a senes of phases appears 
Metal A dissolves a certain amount of metal B with 
a gradual alteration in properties os the proportion 
of B increases At a certam composition, a lunit is 
reached, and for greater amounts of motal B a new 
phase apxioars as separate crystals of quite different 
properties mixed with tho first phase Regions of 
single and double phase alternate as the composition 
vanes from pure A to pure B Tliese phases are 
the nearest approach in an alloy system to the 
chemical compounds formed by corabmmg elements, 
X my analysis has shown that each phase has its 
own definite pattern, such as a oubioal array with 
atoms at comers and centres, or at comers and 
centres of faces The pattern changes from phase 
to phase One of the most strikmg generalisations 
about alloy patterns to which X-my analysis has 
led us IS the empinoal Hume-Rothory rule, which 
states that the ratio of free electrons to atoms in 


report of their ootmnittee of visitors on tho state of “ structure is the same for alloys with the same 
the Institution durmg the year 1934, and when tho H Jones has recently shown how the 

election of officers took place in accordance with the “Iloy pattern affects the bmdmg energy of these free 
time honoured prooodure Tho three scnitmeers electrons, and so has given a reason for this rule 
were sent to watch the three balloting glasses during Another pomt brought out by the X-ray analysis 
the half-hour that the ballot must romam open, at ** method of arrangement of the atom 

the end of the time they marched out to the private ^nongst the positions of the phase pattern can be 
room appointed for the countmg of tho votes ; and varied widely The phase pattern is an entity apart 
m due course they returned, to report to the meeting 'vay the atoms are distributed, m marked 

the names of the ofSoers, managers and visitors to ordmary chemical oompoimds The study 

elected for the year 1936—36 The president is to bo of the movements of the atoms amongst the positions, 
the Right Hon. Lord Eustace Percy , the treasurer, affected by heat treatment, can be the basis 

Sir Robert Robertson ; the secretary. Major Charles * very mteresting theory ; at high temperatures 
E. S. Phillips , new managers are Prof E. N da C the atoms are shuffled up m a random way, while at 
Aadrade. Sir Fredenok Berryman, Prof A Fowler. temperatures they sort themselves out into a 

Bit Richard Paget, Prof. A O. Rankme, Dr G. C alternation Tho importance of this work 

Simpson,^. W J Tennant and Mr James White- ‘t provides a basis for the chemistry of 

head. The visitors report testified to increased <'OTOponnds formed between metals, 
membership, to improved attendance at the lectures 

and to a year of varied activities in the Institution ^ National Sutistical Service 
The accounts show a financial position which cannot 
but be gratifying to the members and to their 
treasurer, Sir Robert Robertson, who has had ohaige 
of the finances since 1929, one of the most eventful 
and at times anxious penods in the Institution’s 
history. The rc^rt of the Davy Faraday Research 
Laboratory records valuable progress during the 
year in the researches, largely on the structure of 
organic mdeoulee, directed by Sir William Bragg. 

In the unavoidable absence of the president, L^ 

Eustace Percy, the ineetmg was conducted by the 
honorary secretary, Major Philhps; and it was 
retnarkable for the felicitous terms of a speech m 


m ureai Bntam ol a special 
^tistical oounod oompnaed of business men, 
bakers, economists and members of the general 
public ohar^ ^th the task of instituting a National 
Ststi^oal Service was recommended by Mr Roy 
Ulanday m opening a discussion on “The Use and 
of Eoonoraio Statistics’’ before the Royal 
Stoti^ciU SoMety on Apnl 16. This new body would 
not Itself ooUect etatisties, but would devote its 
oo-ordinatmg the statistical worit now 
^ perfora^ by Oovemment departments, private 

mtemation^ trade has reached a crisis in its fortunes 
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einoe the 'white* populations are rapidly approaching 
stagnation—that of Great Britain is actually on the 
eve of a decline—yet we have no means of measuring 
the mdustnal and commercial changes which this 
entails No organisation has been evolved to collect 
the statistics and other information which it is 
imperative to possess, and instead we are contmumg 
to press forward with reorganisation schemes in 
housing, education and transport at home and to 
expand food and raw material supplies overseas ns 
if world populations are deetmed to go on expandmg 
at the old rate and with their age distribution un- 
ohangod The fundamental statistical facts and 
trends in regaird to our economic life should become 
as much part of the common stock of ideas on which 
all act, as are certain of the fundamental facts of 
physics and chemistry' 

Economics of Progress 

The James Seth Memorial Lecture at the Uni¬ 
versity of Edinburgh was delivered on April 26 by 
Mr Roy Olenday, economic adviser to the Federation 
of British Industries, who took as his subject “The 
Economic f'onsoquencos of Progress” There is a 
limit, ho said, beyond which it is unhealthy to allow 
growth to proceed even m a community which takes 
special care not to overstep the frontiers of its own 
territory Conflict will still inevitably arise m the 
process of growing, under the pressure of congestion 
between the members of the different groups or sub¬ 
divisions mto which the community of necessity 
splits Its temtory and occupations No matter what 
may be the basic plan of subdivision adopted, there 
is a limit to the size of economic stnioture which can 
be erected on it wnth safety The Umted Kingdom, 
however, still possesses enormous resources, and the 
solution Mr Olenday favours is the one which 
accepts present tendencies as both reasonable and 
inevitable. They should be encouraged by promoting 
a flow of nugrants from Great Bntam, not for the 
purpose of developing the land emd country-side of 
the Domimons and Colonies but to enlarge their 
mdustries and towns Given supplies of cheap capital, 
there are no insupierable obsteuilos to a redistribution 
of population between the over-populated Mother 
county and the under-populated Domimons over¬ 
seas. Thfa would be as much to their advantage as 
to ours In Canada, for example, the railways could 
serve a population three tunes its present size 

Guide to National Collections 

Among the numerous suggestions which have 
been put forward of means whereby the pubbo 
might be stimulated to visit m greater numbers the 
museums and national collections m London, that 
of a general guide covering all the collections has 
been cme of the most attractive It has been pomted 
out that few, outside those who are techmoally or 
profestimially mterested, know where to find exhibits 
which will Uhistrate subjects on which they desire to 
be better informed, while even among the learned 
and Boientiflo public, not many could without besita- 
ticai state off-hand the range and purpose of each 


unit m the senes A “Bnef Guide to the National 
Museums and Gallenes of Ixindon” (H M. Stationery 
Office, pp. 106. M net) has now been issued in 
accordance with a recommendation of the Standing 
Commission on Museums and Galleries in the hope, 
as expressed by Lord d’Abernon, the chairman, m a 
prefatory note, that ‘‘this guide, giving in com¬ 
pendious form the salient facts of interest ooncemmg 
each of the Institutions, may stimulate public 
intoreat, both at liomo and abroad, in the unrivalled 
resources of the National Collections” It is not 
mtended to sujiersode uidividiial guides and hand¬ 
books, but to siipjilement them by givmg briefly 
within a Mingle cover information relatmg to the 
origin, purpose, range and arrangement of each, 
together with much useful and practical information, 
such as how to get there, time of openmg anti closing, 
< liarge for admission, if any, and the like Especially 
helpful IS a senes of street-maps, showmg the ap- 
proai'hes The information is clear, dmict and com- 
prohensue and there are some excellent illustrations 
Experience will sJiow whether the mformation is 
given m a form which will attract those for whom it 
IK intended Should the demand justify, it will bo 
revised annually ('opies may be obtained at H M 
Stationery Office sale brancbi's or through any book¬ 
seller, as well as at the niuseums 

University of London Buildings 

Mr T Ll HtmBBBSTONE sends us a copy of a 
letter he has sent to the Clerk of the London County 
Council relating to the provision of on open space on 
part of the site of the new buildings of the Uruversity 
of London at Bloomsbury He mforms us that since 
his election as a member of the Holbom Borough 
Council m November last, he has found that an 
undertaking was given by the University to the 
Council and also to the London County Council that 
tho University would “preserve a garden area with 
trees and grass equal in size to, but not necessarily 
identical m location with, that now existing in 
Tomngton Square gardens”. It appeared after 
mquines made by Mr Hiunberstono that this under¬ 
taking was not carried out by the layout of the 
buildings Representations were therefore made, 
with the result that a new design and layout have 
been prepared, providing approximately an acre of 
additional open space in the form of three bays on 
tho Malet Street frontage, giving this facade a 
crenelated form Mr Humberstone is the author of a 
valuable historical work on “University Reform m 
London” and contributed to Nature of July 9, 1932, 
a long article on the development of tho University 
and the design of the new Buildings. 

British Oil from Coal 

The first train load of 100,000 gallons of oil made 
by low-temperature carbonisation from British coal 
went to the new plant of Imperial Chemiced Industries, 
Ltd. at Billingham firom the Banigh (Yorks) works 
of Low Temperature Carbonisation Ltd on April 26 
The tram, which was drawn by two locomotives, 
consisted of 34 tanks of 3,000 gallons each and weighed 
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nearly 1,000 tons gross. On arrival at BiUingham 
the oil, which is made from coal by the coalite prooess, 
IS being submitted to hydrogenation and converted 
uito about 100,000 gallons of petrol This is the 
first time that a bulk consignment of oil obtamed by 
low-teini)erature carbonisation has been treated by 
a hydrogenation plant m (Jroat Hntam Tests 
carried out by Imperial f'hemioal Industries, Ltd , 
and H M Fuel Research Board show that this oil 
IS particularly suitable for conversion into petrol by 
hydrogenation, and the event oonstitutes a notable 
achievement in the history of the coal and coal oil 
industry m (ireat Britain 

The B B.C Annual 

The B.BC Annwtl for 1936 (London BBC 
2s Od ) 18 tho suoci*ssor to the BBC Yxar BooL 
for 1934 This Year Book, after a fairl\ sutcessful 
career, has been discontinvusi The first section 
of the Auntml gives a liistory of the Corporation’s 
programme policy for tho last five years Tho 
second section is the Corporation’s report to the 
listeners of Gnat Bntam A report is also given 
of the activities of th(> Kmpirn sorviie We are 
told that the object is not merely to give a recital of 
past pnigrammes reraomberod or forgotten, but to 
explain and make comments on them Old problems 
have to be reconsidered and new problems are always 
arising So a now section is started called the ‘forum’, 
which IB to be a market place for the expression of 
ideas by authors, who are wholly free and solely 
responsible for wliat they wnte, and is not a pulpit 
for makmg pronounci'ments It contouw some 
interesting articles discuasmg amongst other subjects 
mtemational broadcasting, free speech, music and 
radio drama. Tliere is also an excellent short obituary 
notice of tho late Mr J H Whitley, who devoted 
hunself during the last years of his life to guiding 
most successfully the progress of this great national 
corporation 

Dorothy Temple Cross Research Fellowships 

The Dorothy Temple Cross i-esearch fellowslujis in 
tuberculosis for the academic year 1935-36 will shortly 
be awarded b> tho Medical Research Counod, and ap¬ 
plications should be lodged with the Couned not later 
than June 1, 1935 The object of these fcllowsliips is 
to give special opportumtios for study and research 
to persons “intending to devote thoraselvee to the 
advancement by teoohmg or research of curative or 
preventive treatment of tuberculosis m all or any of 
Its forms’’ Candidates must be British subjects 
The fellowships will preferably be awarded to can¬ 
didates who wish to make their studies or mquines 
outside the borders of Great Bntam They will be 
awarded for one year os a rule, but m special oases 
may be renewed The value of the fellowships 
awarded will depend m each case upon the standmg 
and qualifications of the candidate, but wdl not be 
less than £350 per annum, payable monthly in 
advance. Travelling mid some incidental expenses 
win be paid m addition. It may also be possible to 
award a semor fellowship of oonsiderably greater 


value to a specially well-qualified candidate wishing 
to undertake an mtensive study of some particular 
problem of tuberculosis at a chosen centre of work 
m another country Further particulars and forms 
of application are obtainable from the Secretary, 
Medical Research Council, 38 Old Queen Street, 
Westminster, S W 1 

Leaflets on Disease of Fruit Trees 

The Ministry of Agriculture has recently issued 
Collection No. 1 of Leaflets on Fungus and other 
Diseases of Fruit Trees, price Is 6d net This col¬ 
lection contains a copy of each of tho leaflets on the 
subject at present issued by the Mmistry, and is 
boimd up m portfolio form so that when a now leaflet 
or a revised edition of an old one is published an 
insertion or substitution can readily bo made 
Sectional vol 1, which c.ontamed the same leaflets 
in a permanently bound form is, therefore, superseded, 
as It IS hoped that the new arrangement will prove 
of greater convenionoo. Those who desire to receive 
a copy of each new or revised leaflet as it is issued, 
in order to keep their portfolio up to date, may do 
HO on payment of a nominal annual registration fee. 
Pull particulars concerning this matter may be 
obtained from the Secretary, Ministry of Agriculture 
and Fisheries, 10, Whitehall Place, London, S W 1. 

Cultivation of Soft Fruits 

Owing to the imposition of import duties, soft- 
fruit growers m Great Bntam have been able to 
find a satisfactory market for home-grown fruit 
during the past two seasons. The issue of a second 
edition of Bulletm No 4, “Soft Fruits”, by the 
Ministry of Agriculture (London . H M S 0. Is. net) 
will, therefore, be particularly welcomed as it will 
enable the grower to make the fullest use of his 
protected position. The prmoipal fruits dealt with 
m the bulletin remam as before, namely, straw¬ 
berries, gooseberries, currants, loganberriCH, rasp¬ 
berries, figs and melons, though the subject matter 
has been considerably revised Sections on the 
cultivation of blackberries and dewberries have, 
however, been moluded m the new odition, owing 
to their mereasing popularity. The cultivation of 
nuts IS now omitted, as it is hoped to issue fuller 
mformation on nut culture as a separate bulletm 

New Zealand Scenery 

The active steps taken by the New Zealand 
Government to preserve the original scenery of the 
Dommion are noted m tho report on scenery preserva¬ 
tion for the year ending March 1934. During tho year, 
more than thirty new reoerves were announced. They 
varied m sixe from small histone sites to areas of 
several hundred acres, the largest bemg about 9,000 
acres in the Canterbury district, where a great area 
of beech bush has been set aside The total area of 
soemo reserves m New Zealand is now about a 
thousand square milee, divided mto about as many 
different parts. Tho Act of 1908 under which such 
area can be dedicated to public care has now boon 
amwided to allow of any landowner aj^lying to 
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have hia land declared a private reserve This will 
help to maintain the scenic amenities of New 
Zealand. 

The North-East Passage 

Since Baron A K Nordenskiflld in the Vega made 
the North-East Passage in 1878-70, other ships have 
followed the same route , but it was not imtil 1932 
that the journey was made m one season. In that 
year Oapt O J Solimidt took the ice-breaker 
Sibtnakov from Archangel to Vlailivostok It is 
now reported by Science Service that in 1034 the ice¬ 
breaker Theodor LMlke, commandod by Capt Niko¬ 
laev, went from Vladivostok to Murmansk in eighty 
three days It should, however, bo noted that heavy 
ICO was encountered, and that the passage would have 
been impossible for a less jyjwerful vessel Those 
acluevements hold out little prospect for an ordmory 
unprotected trading vessel makuig use of tho route 
for through passages 

Study of Malnutrition 

A PtTBLio mooting, organised by the Comnuttee 
agamst Malnutrition, will bo held at the Conway 
Hall, Rotl Lion Squam, London, W C 1, on Thursilaj, 
May 1ft, at 8 p m , to consider the health and nutrition 
of women and childnm in Oreat Britain The chair 
will be taken by Prof V' H Mottram, and Miss 
Eleanor Rathboiic, M P , Dr Janet Vaughan, and 
Prof Marrack wdl lie among tho speakers Tickets 
at Is each can be obtauieil from the Honorary 
Secretary, Mr F le Gros Clark, 10<> Kagle Street, 
Holborn, W C 1 The CommitUx) against Malnutn 
tion, which 18 a non-party organisation and has been 
m existence for a little more than a year, was estab¬ 
lished to obtain mformation rospoctmg under 
nourishment among families of imemployod and low- 
paid workers, and to co-ordinate efforts towanls 
securing adeijuate nourishment for all It publishes 
a bi-monthly bulletin, and organises propaganda on 
the subject The annual subscription is Se 

Announcements 

The King has been graciously pleased to oommand 
that the Africa-n Society shall henceforth be known 
as ‘‘The Royal African Society”, 

Db Wallace Ruddbll Aykroyd has been 
appiointed by the govemmg body of the Indian 
Research Fimd Association to the jxist of director 
of nutritional research under that Association 

A MEETING, followed by a discussion, will be hold 
by the British Scienoo Guild m association with the 
Engmeers’ Study Circle on Economics, on Thursday, 
May 16 at {T.SO p,m m the Lecture Theatre of the 
Institution of Civil Elngmeers, Great George Street, 
S W.l, when a report on schemes and proposals for 
economic and social reformswUl be presented by Lieut - 
Col.J,V Delahaye, Tickets (forwhioh there isnooharge) 
are obtainable on applioaticm to the Secretary of the 
British Science Guild, 6 John Street, Adelphi, W C 2 

Thx North East Coast Institution of Enginoers 
and Shipbuilders, Newcastle-on-Tyne, will celebrate 
the attainmmt of its jubilee by a senes of meetmgs 


to be held on July 16-19, m Newoastlo-on-Tyne, The 
celebrations will open with a reception at Armstrong 
College On July 17 there will bo a meeting to confer 
honorary fellowships, after which three papers will be 
read dealing with developments in ship construction 
diirmg the past fifty years On July 18 papers on 
marine engine construotion, moluding turbines, 
Tociprooutmg steam engmes, boilers and heavy oil 
ongmes, and on rocont progress m elootneal and 
general engineermg, are to be read, and on the 
following day Sir Wostoott Abell will deliver a 
citizens’ lecture on “Ships through tho Ages”, 

We regret that in the article on “Canadian 
Watoi Power Developments ui 1934”, m our issue 
of April ‘27, p 642. it was stated that tho in¬ 
vestment represented by tho present development 
18 ostimateil at 1,743,000 dollars This should read 
1,743.000,000 dollars 

“Gattlb in the Tropics” is the title of a booklet 
by Prof Cecil Wood of tho Imperial College of 
Tropical Agriciiltuiu, Trinidad (Government Printing 
Office, Port of Spam, 1034) It gives much useful 
information on the species and briHids of cattle suited 
to tropical conditions, their utilisation as draught 
anunals and for moat and milk production, liarnessmg, 
feeding and general care, breeiling and improvement 
Sections are also devoted to their health and the 
diseases which affect them, and to the organisation 
of tho industry 

Applications are inviUxi for tho followmg appoint¬ 
ments, on or IxJore the dates mentioned —^A pro¬ 
fessor of physiology in University College, Dundee 
(University of St Andrews) —The Secretary (May 17) 
A temporary assistant onguw’ier ui the Ministry of 
Transport—Ttie Establishment OlHoer, Ministry of 
Transport, Whitehall Gardens, London, >S W 1 (May 
17) Chemist-, for the War Department chemist, 
Woolwich Arsenal -'I'he l^ndor-Secrotary of State 
(C 6), Tho Wai Olhee. London, S W 1 (May 18) A 
secretary to the Ad\ isory Council toi Technical 
Kilucation in South Wales and Monmoutliahire—Tho 
Advisory Council, County Hall, Cardiff (May 18), A 
teacher of mechanical ongmoering and a toacher of 
electrical engmoeruig in the Schools of Teohnolc^, 
Art and Coromoroe, Oxford—-The Secretary for 
Education, Education Office, George Street, Oxford 
(May 20) An animal husbandry oxjiert imder the 
Imperial Council of Agricultural Research, India - 
The High Commissioner for India, General Depart¬ 
ment, India House, Aldwych, London, W C 2 
(May 26) A lecturer m mathematics m tho Royal 
Naval College, Greenwich—The Adviser on Educa¬ 
tion, Admiralty, Whitehall, 8 W 1 (May 31) An 
assistant professor of scienoo in the Indian Institute 
of Soienoe, Bangalore—^'fhe Director (Juno 1). An 
as-sisUmt inspector of ancient monuments for Wales 
—^The Establishment Officer, H.M Office of Works, 
Westminster, London, S.W 1 (Jime 3) An inspector 
of agnculture in the Department of Agriculture and 
Forests, Sudan Government—^The Controller, Sudan 
Government London Office, Wellington House, Buck¬ 
ingham Gate, London, S W.l (June 10). 
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Letters to the Editor 

The Editor does not hold himself responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond wUh the writers of, rejected manuscripts 
intended for this or any other part of Nati're No notice is taken of anonymous communicaHons 
Notes on points in somk of this weick’s letters appear on p 794 
Correspondents are invited to attach similar summaries to their communications 


Relation of the Posterior Lobe of the Pituitary Gland 
to Anxmia and to Blood Formauon 
It has boon shown (Dodds, Noblo and Smitli', 
Dodds and Noble*) that it is possiblo to prepare an 
extract of tho posterior lobo of the pituitary KlR“d 
which, when injootod subcutaneously or intm 
venously into animals, wdl cause an mtonsivi' 
liaemorrhagio losiOn of tho acid-bearing area of tho 
stomach, from which the anmials usually recover 
completely. Chronic ulcers may also be produced 
Durmg tho course of study of tho biological 
properties ot this extract, further interesting facts 
have been observed If rabbits be injected sub 
cutaneously with 160 mgm of the acetone picru acid 
extract of tho posterior lobo of tho pituitary, oi 
alternatively with 40 c c of standard B P pituitary 
extract, a number of thorn develop a definite severe 
macrocytic anaomia Tho following table shows the 
typical h®inatologioal picture produced by this 
treatment 


Bsbblt No 3H3 2 0 kilo 



Time 

WllC 

R UC 
(HlUlun) 

Hemoglobin 
gm perTouoo 

Retloulocyteo 

Injection 

1 :: 

I ii 

1* 

10.400 

20o’c B P 
11,800 
8,800 
12,000 

16.400 
9,800 

9.800 

13.400 
0,800 

8.800 

A 15 

5 95 

PItititrtD s 
ft 00 

5 45 

5 96 

3 10 

2 35 ' 

2 88 I 

2 34 
3*03 

2 83 

IS 9 

13 9 

ubcuUneouiily 
13 4 

12 \ 

11 « 

8 4 

7 5 

1 

18 1 

Per cent 

0 50 

0 75 

200 

0 10 

0 50 

800 

17 00 

21 00 

20 00 

9 00 


The ansmia appears quite suddenly on the fourth 
to fifth day, the blo^ count frequently being as 
low as one milhon cells per c mm A marked leucocy- 
tosis, up to 60,000 white cells per o.mm., is often 
assooiatM. The hamoglobm falls proportionally 
less than the red blood count A reticulocyte response 
commences on tho fifth to sixth day and usually 
contmues for seven to eight, reachmg a peak about 
the mnth day. Reticulocyte counts up to 60 per 
cent have been observed. Exammation of the blood 
smear shows tho red cells to be well filled with 
hramoglobm. Anisooytosis is present to a marked 
degree. Many large macrocytes and an occasional 
microcyte are seen. Poikilocytosis is slight Nucleated 
red cells have been observed. Platelets appear 
normal Leuoooyrtee are mainly of the multi-nucloar 
type. 

A series of control experiments have shown that 
hssmorrhage occurring from gastric lesions is not 
sufficient to explam these ohangra. Also control 
extracts of other tissues have not mven any response 
on injection. If the animal be kmed there are de¬ 
finite chan^ in the ^leen, such as hsemorrhagic 
infarote. The bone-marrow appears to show signs 


of hyperplasia The secretion of bile is greatly 
incre^ed, as shown by a visible gross excess in 
intestmes and faeces 

So far as we are aware, this is the first time these 
changes have been produced by an extract of a 
normal gland The mterpretation of those results is 
at present obeoure The possibility arises that the 
control of blood destruction by the reticulo-endo- 
tlielial system may be vested outside the system 
Itself and may reside m the posterior lobo of the 
pituitary gland The reticulocyte reqioqse may be 
secondary to the anaemia, or alternatively may be 
duo to the effect of the extract of ttie posterior lobe 
of the pituitary on the stomach causmg it to produce 
an excess of tho mtrmsic factor, which m its turn 
acts upon tho bone-marrow Intensive mvestigations 
are being conducted into these points at tho present 

We wish to thank Dr L E. H Whitby for kmdly 
examining our data and for Ins opmion on the blood 
picture 

E C Dodds 
R. h Noble 

f’ourtauld Institute of Biochemistry, 

Middlesex Hospital, 

London, W1 
April 23 


' 8 0 , Noble, K L , ADd Smith, E R.j 


The Contractile Factors of the Chromosome 
Micelle 

In a recent article m these columns* and m a paper 
presented to the Royal Microscopical Society on 
February 20, 1036*, I put forward a model of a 
chromosome as an aggregate of polypeptide protamme 
molecules m association with nucleic acid It is 
unfortunate that data of a physico-chemical nature 
by means of which this hypothesis can be tested 
and rendered more precise are at present very meagre. 
It IS, therefore, specially important to make the 
fullest use of such facts as are available, emd m 
particular of those relatmg to the variable geometrical 
configurations of chromosomes, which are of the 
highest degree of delioaoy and reUabihty'i'* These 
are of particular importance m view of the recent work 
on the giant chromosomes m the salivary glands of 
Drosophila, Chironomus and Soiara*. I have, there¬ 
fore, undertaken a systematic survey of these data 
and wish, m this preliminary announcement, to 
direct the attention of oytologists to tho various 
oontrMtile factors which the chromosome micelle 
may be expected to possess. 

(1) The mtramoleoulsu' or mtermoleoular con¬ 
tractile factors which depend upon electrostatic (salt- 
forming) attractions between basic and acWo ionised 
groups, beloijgmg to the same* or different molecules. 
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These factors have already proved important m the 
ease of keratin*. 

(2) The mtermolecular contractile factor due to a 
variation in the number of lonisfid groupe belonging 
to single molecules. This factor, -which has not yet 
made its appearance m the literature of protein 
ohemistry, is nevertheless an obvious possibility The 
number of ionised groups posseesed by a nucleic acid 
molecule* varies considerably with pH The chromo 
some micelle—a protammo nucleate aggri'gate*— 
will therefore be oapablo of strikingly different con- 
figurations for different pH values, the nearer the 
pH approaches to the isoelectric point of the pro- 
tamme nucleate the greater bemg the degree of 
contraction In view of the differential density of 
nucleic acid along the length of the chromosome, 
differential condensation (heteropyonosis)* is natur¬ 
ally to be expected This type of contractile factor 
aim offers a simple mterpretation of the results lately 
obtamed liy Kuwada and Darlmgton with ammonia 
vapour and with acetio and nitric acid* 

(3) The mtramolecular contractile factor as ex¬ 
emplified by keratin' In the case of keratin a 
contractile factor of 2 m particular has bom attn 
buted to mtramolecular folds of the nature of linkeil 
pseudo diketo piporazme nngs Evidently there may 
be other and more considerable degrees of contraction 
if the rings m question are form^ not by two con¬ 
secutive ammo acid residues but by a run of .3, «, 7, 

10,.ll.4n — 2,4n - 1 residues The first of these. 

yielding a contractile factor rather greater than 8/3, 
may be the explanation of the contractile fnitor of 
about 3 recently announced for myosm films'* 1 
now suggest that the chromosome micelle, evidently 
leas stable than myosin and considerably less stable 
than koratm, will prove capable of a grosser typo of 
folding, whioh will yield a far higher feMtor than the 
2 of hair and the 3 of myosin 

(4) The mtramolecular contractile factors duo to 
the sharing of an electron by the ketomo oxygon and 
tho hydrogen atom belonging respectively to the 
carbon and nitrogen atoms m tho backbone of a 
protamine molecule". 

(6) The maoroaoopio ‘twizzling’ factor as exempli¬ 
fied by keratin fibres'*. This contractile factor is of 
quite different typo from tho three precedmg ones 
It IS ‘maorosoopio’ m tho sense that it is a property 
not of individual molecules but of the micelle as a 
whole. 

D. M. Wbinch 

Mathematical Institute, 

Oxford. 

April 6. 


< Nitou, 1M, 078, DeoMDbtr £2, 1SS4 
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«-Tracks m Presence of Strong Y~K8<lution 
In investigations of nuclear transformations, it is 
sometimes desmtble to bo able to observe «-particlea 
(or protons) m the presence of strong y-radiation. 
This has already been successfiilly accomplished by 
means of an ionisation chamber connect^ up to a 
valvo-amplifler and oscillograph (as m the investiga¬ 
tions of Chadwick and fJoldhaber' on the photo- 
dismtegration of heavy hydrogen) 

It may bo of mtorest that, imdor suitable con¬ 
ditions, it IS also possible to observe a-particles m 
the presence of strong y-railmtion by the Wilson 
cloud method Tho accompanymg photograph (Fig 
1) shows the tracks of a-partiolos from polomum 
deposited on tho outside of the brass cylmder A, 
m the preseiico of y-rays from a 26 mgm emanation 
tubo placed inside A 



The Ix'st conditions appear to bo obtained with 
hydrogen in the chamber, at an initial pressure of 
about 40 cm mercury, and a high expansion ratio 
somewhat aboi o 1 4 Under these conditions, about 
60 pot cent of the a-tracks observed m the absence 
of Y'PBfhBfion are still observed when a source of 
about 26 mgm is placed m A The conditions become 
rapidly worse if the strength of the source is mcreased 
much above 30 mgm and this appears to be about 
the maximum unfiltered emanation source that can 
be placed inside the chamber without destroying the 
cloud tracks of a-partioles 

About five hundi^ photograjihs were taken with 
tho cylinder A covered with beryllium, and a 20-30 
mgm. emanation source inside A, in order to mvesti- 
gate further the dismtegration of berylhum by y-rays, 
observed some time ago by Szilard and Chalmers*. 
No a-tracks were observed. Assuming that tracks 
of range R cm. in air are actually produced, this 
moans that the cross-section for the photo-dis- 
mtegration of a Re nucleus is less than about 
6 X 10-** «-* cm « 

D Cambron 

Physical Laboratory, 

University. 

Manchester 


The Spectral Selective Photo-Electric Effect 
Zbnkr has recently* discussed Fowler’s theory* of 
the spectral aeleotive photo-eleotno effect, and con- 
oludea that it u incapable of explaining the observed 
order of magnitude of the emitt^ current. Inasmuch 
as a direct calculation' of the photo-electric emission 
from a pure metal yields a spectral distribution curve 
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differing only slightly from typical experimental 
curves for selective enutters, except as regards order 
of magnitude, the author considers Zener is right in 
stressing this last pouit as the mam feature to be 
explauied by a successful theory. Nevertheless, 
Zener’s objection is not sufRoiant to dispose of 
Fowler’s theory. 

Fowler suggested tliat the surface potential 
variation of a selective emitter would bo ideally of 
the form shown (Fig 1). having an intermediate 
hollow between metal and vacuum ; and he sliowoil 
further that the boundary transmission coefficient 
for such a field would have a maximum for energies 
for which standmg waves could form in the hollow 
Zener objects to thm that such a boundary trans¬ 
mission coefllciont would lower the emission m 
general, but leave it unaltered at the selective 
maximum The further objection could bo raised, 
tliat since the tiansparoncy level would be in use for 
a relatively wide freijuency range, the spectral 
sensitivity curve would show quite a broad selectivity 
tjand, insteail of the observeil sharp maxiinum. 



Both these objections, howevei, dojiend upon the 
fallacious argument that the emission from a metal 
with such a boundary field will be obtained essentially 
b> multiplying the emission from a simple barrier 
by the appropriate boundary transmission coefficient 
The fallacy is as follows If the iSchrddingor eijua 
tion IS set up for an electron in the boundary held 
(Fig 1), and solv'od for bound states, it is found 
that for those energies for which standing waves 
could form in the hollow, the elei’tron ilensity is 
very strongly concentrated therein Electrons in 
these states behave very similarly to atomic elec 
trons, and give a corresjjondinglj large transition 
probability I’lio result is that, in spite of the 
smallness of the boundary transmission coefficient, 
the emission is on the whole large, while a steep 
maximum occurs for the combmation freijuenoy 
between the critical states formmg standing waves 
in the hollow Experimental spectral distribution 
curves thus seem to be well reproduced bv the 
theory. 

If Fowler’s theory is to be criticised, it must be 
on account of the predicted normal velocity distn- 
bution function This has two maxima, corresponding 
to the states formmg standing waves in the surface, 
and the relative position of the maxima depends 
upon the frequency of the incident light Clear 
experimental evidence on this point would be of the 
greatest interest 

Details of the calculation will be published else- 
where 

K MiroHELi- 

Department of Mathematics, 

University of Leeds. 


• K. H fowltr, Pno Hot Ste, k, m, m , IBSfl 

• 0 WentMl, "SomauirMd ITMtsehiUt", 70, IMS H Frithliob, 

Phydk'Utnd wL, *4/«, 4«8 , 1»SS k. WtolHill, Pm I 

141 , 44 * 


A Rapid Practical Method of Demagnetisation 
mvolvmg High Frequency* 

The impossibility of demagnetising loosely paoked 
or unrestrained particles of such material as that 
described previously m these columns’ and the 
difficulty in demagnetismg some of the new magnet 
steels prompted experiments which have produced a 
rapid method for substantially complete demagnet¬ 
isation of all ferromagnetic substances 

In direct opposition to the generally recommended 
procedure of usmg slow reversals and slow reduction 
of magnetic fields, it has been found that very rapid 
reversals of the field polarity and rapid reduction of 
the field strength are much more effective for the 
demagnetisation of material with high ooereivo force, 
especially when in a state of fine division In fact, 
the partially reiliiced hssmatite powder described in 
the prev'ious note may now be convemently de¬ 
magnetised for the first time 

'The condition for effective demagnetisation may 
be bnnight about inside a solenoid by passmg a 
damped osoillatuig discharge, or a series of such 
discharges, through the solenoid windings An 
‘induction furnace’ used with a 3-kva high-froquency 
converter operates in this way but furnishes much 
more power than necessary Economically operated 
units have been built in which a direct current 
passing through solenoid windmgs lias been re¬ 
peatedly interrupted by a rotary make-and-break 
switch, across the gap of which a condenser had been 
connected The current, the number of turns in the 
solenoid, and the capacity of the condenser were 
regulated so as to give practically instantaneous 
deraagnotisation of a substance without undue loss 
of power, a sufficiently accurate balance of capacity 
against inductance being obtained when a spark 
rather than an arc was produced on broakmg the 
circuit. The speed of the switch was sufficient to 
ensure at least one complete oscillatory discharge to 
take place while the material was passmg through 
the solenoid 

A logical explanation of the effectiveness of this 
method for troatmg powders may bo furnished by 
the supposition that the rate of magnetic field 
reversal is greater than that to which the poles of the 
magnetic substance can conform, thus permittmg the 
particles to be caught in a more favourable position 
for demagnetisation than if tune were permitted for 
their orientation m the prevailmg magnetic field 
The fleeting high peak amperage of the damped 
oscillations, and mtemal shocks caused by the effect 
of high-frequency discharge, may also be contributing 
factors 

This new H F method is applicable to any case 
where demagnetisation is desired It has bwn of 
considerable assistance m the laboratory in con¬ 
junction with the determmation of the magnetic 
properties of powders , it is recommended for use m 
routine laboratory teetmg of bars or rods of iron and 
steel, and it may prove to be almost mdispensable 
when the new magnet steels with ooeroive forces of 
fiOfl-900 or more are encountered. The method 
can also be adapted to the commercial removal of 
permanent magnetism from minerals to permit better 
separation in processes mvolvmg magnetic oonoentra^ 
tion of ores 

A literature search following the observations 
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recorded above has revealed the fewt that altliough 
a demagnetising effect by deimpod, osoillatmg, H F 
magnetic fields was noted by Henry and afterwards 
studied by Rayleigh, Rutherford, Marconi and others, 
none of the investigators seems to have realised the 
relation of this theoretical work to pmctioal de¬ 
magnetisation. 

(' W Davis 

Metallurgical Division, 

United States Bureau of Mines 
Feb. 6 


Variations m Interference Colours on Copper and 
Steel 

Thh high values of the refractive index of copper 
and iron make it probable tliat only slight changes 
of colour would be observed on varying the angle 
of incidence of the hght. With liumished metal 
surfaces, changes of larger magnitude than expeoteil 
(givmg (i => 2-4 for copper oxide and g. i - I 8 for 
iron oxide) were observ^ with angles of incidence uji 
to 78®, together with strong scattering oi the com¬ 
plimentary colours At larger angles of incidoncc 
general reflection predommated, and all colour 
vanished except a slight effect due apparentlj to the 
metal itself 

Some curious results were observed on strips of 
metal cleaned with fine emery paper The direction 
of the scratches was parallel to the length of the 
stnp, and in the direction of mcreasmg thickness of 
the oxide film. At angles of incidence varying from 
70® to 80®, the change m the second order colours 
was marked in the direction of the scratches How¬ 
ever, no change whatever (except increase m the 
generally reflected light) could bo observed when the 
illumination was perpendicular to the Imes of the 
scratches 

In this case the strips were mounted on a spectro¬ 
meter table and the telescope replaced by a micro¬ 
scope It then appeared that the colour of each 
filament remamed unaltered, but that reflection 
oocurrod along a different Ime os the angle of inci¬ 
dence moreased. Thus though the angle of incidence 
on the plane of the metal surface had varied widely, 
the angle of reflection from the coloured filaments 
m the surface had varied hut slightly. 

Wo wish to tliank Abdel Hamid Effendi for the 
care he has taken in preparmg the metal strips. 

F. H Constable 
M. Nazip 
H Eldin 

Royal School of Engmeermg, 

Qiza, Egypt. 


Rationalisation of Scientific Publication 
The Publication Committee of the Society of 
Public Analysts and Other Analytical Chemists has 
disoassed a reference (p. 388) in a leading article m 
Natpbb of March 0 to the abstracts published by the 
Society in its journal, and I am mstructed by the 
Committee to direct your attention to inaoouracies 
hi the striotures contained in that article 


It 18 not true, as the article states, that the abstracts 
m The Aiuilyet are merely later duplications or 
variations of abstracts alreaily published by the 
Bureau of Chemical Abstracts, On the contrary, they 
are made directly from the origmal papers, and are 
frequently publishoil before the abstracts issued by 
the Bureau These pomts, however, are of mmor 
significance as compared with the character of the 
abstniots themselves, which are constructed on com¬ 
pletely different prmoiplt's from those adopted by the 
Bureau In the first place, all abstracts m The 
Analyst are given with siiffltient detail to enable an 
analyst to try the method m his laboratory without 
ha\ irig first to refer to the original paper Secondly, 
o\ery abstract is mmutely scrutuiisod, first by a 
specialist in the siihjoct, and then by the Pnbhcation 
Committoo, and if the method is found to be unsound, 
or to bo wonting m novoltj , the abstract deecribmg 
it IS not published 

The prmciple adopteti by tlie Bureau of Chemical 
Abstracts is different from this Its object is to give 
the gist ot the pajiei nbstrai-to<l. leaving the ro^er 
to refer to the original paper if he wishes to obtam 
working details of anv method Doubtless this 
method of presontuig abstriu'ts saves space, but it 
cniuiot bo claimed that it gives detailed workmg 
at counts of m< thods ot affords any guidance to an. 
analyst 

This Society is always willing to i o operate with 
other chemical societies, but attacks showmg so 
little understandmg of the objects and needs of a 
particular society will not tend to promote co¬ 
operation 

CV Ainsworth Mrrrmtu. 

(Secretary and Fiditor). 

Societv of Public Analv 8t« 

March 2!) 


Mr. Mitchell's letter m itself fully substantiates 
the statemonte made in the article I do not think 
he IS ontifled to say that tho article is m any way 
inaccurate The MibBtanco of the charge is that the 
abstracts provided by the ,Society of Public Analysts 
m no wav break fresh ground , they merely duplicate 
tho effort which is expended by the British Chemioal 
Abstracts, for example Mr Mitchell’s litter shows 
clearly that the failure of tho Society of Public 
Analysts to co-operate with the Bureau is due, first 
to a radical misconception os to what an abstract 
should provide, and second to the narrow specialist 
outlook which so largely frustrates efforts at co¬ 
operation 

With regard to the first pomt, it cannot bo mam- 
tamed that an abstreuit should provide the full 
working details required If, as Mr Mitchell appears 
to contend, an abstract is msuificient for tho purpose 
of his Society, he is advocating essentially a policy 
of reprmtmg published information in whole or m 
part This is m itself a lamentable source of duph- 
rated effort and expenditure in the profession of 
chemistry, duo, as Mr. Mitchell’s letter shows, to the 
specialist’s msistonce in putting sectional needs 
before the general mtereet. 

The reference to the Society oi Public Analysts, 
however, was only made by way of illustrating a 
pomt m the article, which covers a great deal of 
ground It would not have been m keeping with the 
spirit of the article to have elaborated the point, even 
had there been any wish to do so 

The Writer at the Article. 
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Sense-Organs m Malacobdella 
While examining living specimens of MalacobdMu 
grotaa, MiUl., under a binocular dissecting microscojie 
(the specimen bemg extended under a glass slide in 
sea-water in the usual manner), I noticed a pair of 
minute structures on the head, which, so far as I 
can trace, do not correspond to anythuig previously 
described in this species. Fig. 1, drawn from a livmg 
specimen, shows these organs anterior to the cerebral 
gangha, which send a small nerve in their durection 
They have the appiearance of small pits on the dorsal 
surface, suggestive of sense-organs They are un- 
pigmented. 



I have oxammed senal sections of a specimen m 
which these ‘organs’ wore seen during life, but so 
far have faded to find them , they have, however, 
been observed on several livmg specimens They are 
more conspicuous in largo specimens If they are 
sense-organs, the fact is of some interest, since, 
except for the neiiro-epithelial cells, Malacobdella has 
been supposed to be entirely devoid of these'.* A 
cephalic slit is present in most Nomertoans m a 
variety of forms , and a reduced cephalic slit might 
well present the appearance shown In some 
Nemerteans the cephidio slits are more superllcial 
depressions i and if, as a result of the semi parasitic 
habit, those became reduced in Malacobdella to a 
vestige, they might be difhoult to trace in preserved 
specimens, though visible diirmg life. 

Tlie specimens were obtained m PhoUxs from the 
oollectmg ground known as 'Black Rocks’, on the 
Anglesey shore at the eastern end of the Menai 
Straits. I can confirm the remarks of Qermg* that 
the dimensions of M, grossa usually given are an 
understatement Livmg specimens raeasurmg 46 nun. 
long m a state of moderate extension have been 
obtamed here, whereas the largest Kiel specimen 
observed by Riepen was 22 mm. m length, and the 
largest Iceland speounen 30 mm. Blanchard* records 
a maximum length of 40 mm. The frequency here is 
also high, practically 100 per cent of specimena of 
Phoiaa being infect^, os compared wi^ less than 
60 per cent infection recorded by Riepen for the host 
Oypnna at Kiel. 

My thanks are due to Dr. Stiasny Wijnhoff for 
advioe and assistance with the literature. 

L. H. Jackson. 

Zoology Department, 

University College, 
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Discriminative Ability of a Parasitoid 
It has recently been demonstrated' that Trtcho- 
gramma evaaescens and certam other parasitoids are 
able to distinguish between healthy hosts and those 
already parasitised. Hearmg cannot enter; sight 
and touch have been ruled out, and it appears that 
the sense used is that of smell 

The discriminative ability is much finer tlian was 
supposed, as shown by the following experiment A 
Trtchogramina female was allowed to walk upon and 
to examme a muiiber of host eggs, but not to 
parasitise them The parasite was then removed 
and an equal number of clean hosts placed alternately 
among the others A second parasite now mtroduoed 
avoided the hosts that had h«en visited by the first, 
as though they had already been parasitised The 
experiment has been performed several times, and 
there can be no doubt that Trxehogramma females 
are able to distinguish clean hosts from those that 
have previously b^n merely walked upon by another 
female of thoir species, and that they avoid attacking 
the latter They seem also to bo able to distinguish 
hosts on which they themselves have walked from 
those which have been visited by another individual. 

One of us (J L ) is now working on the apphcation 
of this result to the spatial distribution of Tneho- 
gramma , and has evidence that the parasites are 
aware when they are moving over a surface pre¬ 
viously walked upon by another ]>arasite 
This result renders intelligible a previous observa¬ 
tion' on CoUyna calcUrator and Ibalia leucotpouies. 
Both of those parasitoids attack hosts which are 
buried m plant tiasiies and are therefore not available 
for examination Yet they tend to avoid super- 
parasitism Possibly m these oases, too, the parasites 
are able to detect, on the surface of the wheat or of 
the wooil, chemical traces indicating that another of 
their species has been there before them. 

George Salt. 

J Laino. 

Sub-Department of 
Experimental Zoology, 

Cambridge 

‘ Salt, O . PrOT Roy Soe , B, U4, 415 , 1934. 


Apus cancriformis in Great Bntam 
Apu» canert/ormu has been so rarely reoortied m 
Great Bntam that it is of mterest to report its 
occurrence m 1934. Some dried mud was oollected 
from a pond in the New Forest district for the purpose 
of reanng Chtrooejdtalus dxaphaiwa, which was known 
to occur there. Distilled water was added to the 
mud on August 9, 1934, and larvcs were first noticed 
on August 12. These larvae proved, on exammation, 
to be those of Apua oanertformta, and not of the 
expected Chxrooephalu* Development proceeded, 
but many died. Onp indivridual measuring about 
6 mm. across the carapace and 12 mm. from the 
anterior margm of the head to the base of the oaudad 
furoa was preserved on Septembw 29 Another was 
exhibited alive at the Linnean Society’s reception 
m October last. A. D. Hobson. 

Joseph Oxeb-Goofeb. 

Department of Zoology, 

Armstrong College, 

NewcasUe-upon-T^e. 

March 22. 
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Chemistry of (Estrogenic Substances 

Wb wish to make the followuig comments on the 
communication by E Friedmann m Natcbk of April 
20 (p 622) under the above title 

(1) Dr, Fnedmann apparently believes that the 
oestrogenic activity of synthetic compounds was first 
observed by Blum Bergmann*, and afti^rwarils 
verified by Cook, Dodds and Hewott* with compounds 
of analogous structure The reverse is, of course, the 
actual sequence of events, os is shown by the refen-nce 
to our original publication in the paper of O Bliim- 
Bergmann, wrongly quoted by Dr Friedmann as O 
Blum and E Bergmann. 

(2) If Dr Friedmann had rea<l our iletailed publi 
cation* as well as our preliminary communicatinn*, he 
would have realised that the generalisation which he 
now makes regarding the molecular conditions ins-cs 
sary for mstrogenic activity iloes not accord with the 
facts For example, our senes of diols derivwl from 
9 • 10-dihydro-l 2 5 6-ilibenzanthracenc contains 
inactive members as well as compounds having an 
extremely high order of oestrogenic activity Yet if 
Friedmann’s generalisation were tnie they shoukl all 
bo active Moreover, wo have reported the oestrogenic 
activity of certain hydrocarbons, which, of course, 
cannot conform to any rule concommg the rclatnc 
positions of an aromatic nng and the carbonyl or 
hydroxyl group. In addition, we observed activitj 
with ergosterol and calciferol, whicli contain no 
aromatic or analogous furanc ring In any event, 
the large doses of 1 -keto-1 . 2 • 3 4-tetrahydro- 
phenanthrene necessary to produce wstrus (56-100 
mgm in rata) preclude any far-reaching deductions 
from the mactivity of the isomeric 4-keto compound 
m similar doses If, for example, the 1-keto com 
pound hail given positive results with doses of 0 1 
mgm., and the 4-keto compound negative results 
with 100 mgm., there would have been more adequate 
basis for generalisation 

Our experiments (m collaboration with Mr W 
Lawson) on the biological effects of diols prepared 
by the action of Gngnard reagents on various 
qumones contmue to yield results of interest, whiclt 
will be fully reported when they aro complete 
3 W Cook 
E C Dodds 

Research Institute, Cancer Hospital (Free), 

London, S W 3 

Courtauld Institute of Biochemistry, 

Middlesex Hospital, London, W 1 


I Blam-Bcrgmsniu .WotHnoiM , SI, S 


Refractive Index of Heavy Hydrogen 
In the course of the recovery of some heavy water 
residues by electrolysis, the gas (Di) was passed afWr 
purification through one side of the double tube 
(76 cm. in length) of a Rayleigh gas intorforomotor. 
while hydrogen gas produced by electrolysis of 
ordinary water and similarly treated was passtd 
through the other side. A final steady shift of 24 
druna divisions of the compensating plate was 
required to compensate for the differonoo of re¬ 
fractive index of the two gases This is equivalent 
to 1*68 fringes of the mercury Ime X = 5461, and 
hence the dUIerence of refiractive index of oid inary 
and heavy hydrogen In the visible region is 


(123 ± 2) X 10-*at760mni , ordinary hydrogen being 
tho greater Tlio gas passed when the final reailmg 
was observed was burnt and collected separately, and 
proved to bo within 0 1 of 100 per cent heavy 
hyilrogeii (D,) 

W J t' Obr 

King’s Buildings, 

West Mams Road, 

Edinburgh 
March 26 


Deuterium Content of Naturally Occurring 
Water 

The deuterium content of naturally occurruig 
wap'r ha.*! so far been determmeil by two methods-- 
from the mass spectrogram of tho hydrogen denied 
from it; and from tho specific gravity of deiitcrium- 
free water The former method' gave for the abiind- 
anie ratio H/D the value 5fM)0 1;500, while two 
discrepant values*.* have been obtaineil bv the latter, 
namely 0000 and 6750 \ 250 

In order to clear up this discrepancy, wc have 
measured the specilic gravity increa.H<» eauswl bv 
electrolysing tap water ( + 2 per cent caustic soila) 
This method presupposes a knowledge of the separa¬ 
tion coolfioient a, and is only susceptible of a< curacy 
if a IS not too low and vanes between fairly narrow 
limits Experiments using water of known deuterium 
content hail shown that for iron cathodes, a (cor- 
recttid for evoporation) has on umisuallj high value ; 
in seven experiments a had the extreme values of 
8 65 and 11 0 

In three separate experiments, ‘240 c c of tap- 
water were rediiiod to 20 cc by electrolysis with 
iron cathodes and the mcrease in sper.ific gravity 
measured Taking a - 11 0, tho values obtained for 
the ratio H/D were 6640, 0390 and 6230 respec¬ 
tively, while for a---8 05 the corresponding values 
were 6230. 5980 and 5840. giving for the most 
probable value H/D —6220 '-300. 

This IS in agre<*ment with the value 5750 < 250 
obtaiiUMl by .Tohnston His result and onrs, taken 
together, suggest that tho mass spectrographic value 
IS slightly too low, and arti irreconcilable with the 
value of 0000 

A 3 Edwards 

R P Beli. 

J H Wolfendev 

Balliol College and 
Trinity College Lalsiratory, 

Oxfonl 
March 30 


Philosophical InterpreUtion of Saence 
I HE.SITATK to reply to Prof H Levy’s letter in 
NATiraK of April 20 because the questions raised are 
matter for arm-chairs and midnight oil rather than 
corro^ondenoe. Some comment, however, must be 
made, so, leavmg the justification of my own jihilo 
sophioal outlook for a more convenient occasion, I 
wJl simply refer briefly to the charge that I am 
representing my viewpomt as “a necessary con¬ 
sequence of scientific discovery”. 

I can only say that I do consider it a necessary 
oonsequenee of scientiflo discovery That, of couif^, 
does not prevent me from boliovmg that others hold 
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different opintone it aunply leads mo to think that 
they are mistaken. Frankly, I cannot oonoeivo a 
better reason for holdmg an opinion than the belief 
that It 18 true It may however, that Prof Levy 
intended to charge mo with trying to propagate my 
opmions among the unmitiatod by disguising them 
as scientific facta. If so, I miiat say that the reader 
who could mistake the passage ho quotes for any¬ 
thing but an attempt to interpret sciontihc proctHluro 
or who couUl regaid any hucIi mterprotation as 
establishixl truth, must Isi more unmitiatod than one 
imagines roailers of Natctre to be Surely one cannot 
bo expected to encumber every aonlonco with ‘‘in 
my opmion” or “it seems to me” or “1 think that”, 
wlien it IS obvious that the matter dealt with belongs 
to the world of opinion and not to that of fact 
But Prol Levy does seem a little confused about 
vital distuiotionS, for ho refers to my interjiretation 
as “itself aurolj an experience”, and asks whether 
[ am not oornpollod to refuse my philosophy any 
status m the external world Since ho regards in¬ 
terpretation as experience, ho has not begun to 
understand what I have been trying to say , and it 
certainlv never oocurred to mo to claim tliat the 
external world contained philosophies 


It may not be suporduous to add that since the 
review from which Prof Levy quotes was specifically 
oonoerned with the fact that one very eminent 
scientific man, whose uisight I thought I acknow- 
leilged clearly enough, did not share my mterpreta- 
tion, an acute reader might have suspected that that 
interpretation was not indisputable On the other 
hand, out of a multitude of scientific men who could 
bo quoted m support thereof, I select for want of 
space, only two, ‘tolerably known in the revolution’. 
In “Atomic Theory and the Description of Nature” 
(p. 1), Bohr writes “Tlie task of science is both to 
extend the range of our experience and to reduce it 
to order” In “The Meamng of Relativity” (p 1), 
Einstein writes “The object of all science, whetVier 
natural scionco or psychology, is to co ordinate our 
oxi>orioncos and to bring them into a logical system” 
Neither writer exiilams that he is merely oxpressmg 
an opinion, or indood shows any awareness of the 
“very many men of science” whoso views Piof Levy 
summarises 

Hkrbisrt Dimolr 

Imperial College of Science and Technology, 

London, SWT 
May 1 


Points from Foregoing Letters 


lujKmoNS of an extract ol the posterior lobe of 
the pituitary gland produce notable changes m the 
blood of rabbits, leadmg to anicmia, accordmg to 
Prof E. f! Dodds and Mr R L Noble The red 
blooil cells show abnormal inequality in si/e (aniso- 
cytosis), some being very largo (macrocyti's), others 
of irregular shape (poikilocytes) or having a network 
pattern (reticulocytes). The spleen shows wedge- 
shaped areas (infarcts) due to hsemorrhage From 
these changes the authors inter that the control of 
blood destruction may reside m the posb-rior lolie 
of the pituitary. 

Chromosomes show groat variation m sue and 
shape Dr D M Wrmch discusses some of the factors 
that may give the oonstitueiit micelle of the chromo¬ 
some the power to contract and change its shape 
Among those factors are the attraction between basic 
and acidic groups, the variation of the number of 
such groups withui the molecule due to changes m 
the acidity-alkalinity of the medium (pH), the folduig 
due to molecular linkage, ns m keratm, etc 

Mr D. Cameron discusses the best conditions under 
which tracks of a-particles can bo observed m the 
presence of strong y-rays during processes of dis 
mtogration, and sliows how to determine the cross- 
sections for the dismtegratiOh of the beryllium 
nucleus by quanta of action 

The liberation of electrons by light, a phenomenon 
of great importance in television, etc , shows m 
certam mstances a strong narrow maximum as the 
wave-length of light is changed Prof Fowler has 
explamed this selective effect os due to surface con¬ 
ditions, the ongmal metal bemg covered with an 
eleotro-negative layer a few molecules thick and then 
again with a mono-molecular positive layer This 
view has been opposed by Zener , Mr. K. Mitchell 
now claims that Zener’s objections are not valid, and 
that Fowler’s theory can explam the observed feuite 
both qualitatively and quantitatively He also shows 
that the theory leads to a peculiar form for the normal 
velocity distribution of electrons from a selective 


emitter, and appeals for experimental evidence on 
this pomt 

Mr C. W DaviB shows how, by means of high- 
froc|uenoy damped oscillations, materials of high 
coercive force can be demagnetise*! The method 
should be useful in the determmation ot magnetic 
properties of powders, the testmg of iron and steel 
bars, m processes mvolving magnet.ic separation of 
ores, etc 

The colour-changes of burnished surfaces of copper 
and steel seen at different angles ore greater than 
expectix! from the refractive mdicos of their oxide 
films, accordmg to Prof F H Constable and Messrs 
M Nazif and H. Eld in The authors also describe 
colour effects dun to scratches on strips of these 
metals cleaned with fine emery paper 

Dr L H Jackson submits a diagram and describes 
a pair of mmute structures suggestive of sense organs 
on the head of Malacobdella groaaa, a leach-like worm 
parasitic upon molluscs such as the chalk-bormg 
piddock (Photos) 

The |>arasite insect Trtchogramma evaneacena shows 
greeter abUity than hitherto suspected m distmguish- 
ing between healthy egg-hosts and those already 
mfected ; Dr O Salt and Miss J Lamg believe that 
the sense usod m discrimination is that of smell 

The synthesis of compounds havmg some of the 
properties of the natural sex hormone has lately 
attracted much attention Profs. J W. Cook and 
E. C Dodds dispute Dr Friedmann’s views conoem- 
mg the relation between oestrogenic activity and mole¬ 
cular structure as recently sot forth m these columns. 

Heavy water is rapidly bocommg a commercial 
product and the proportion m which it is present m 
ordinary water is therefore important From the 
mcrease m specific gravity foUowii:\g upon an electro¬ 
lysis of tap water, Messrs. A J. Edwards, R. P. Bell 
and J. H Wolfenden calculate this proportion to be 
one part in 6,000, as against one part m 9,000 pre¬ 
viously deduced from mass-spectrographic data. 
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Research Items 


The Ovingdean Skull. TIiim remarkable trephined 
skull—a deformation, of which only two other 
examples of prehistoric date are known from Great 
Britain is described by Dr T Wilson Parry and 
Mias M L Tildcsle> m Man of April The skull was 
trawled from the sea about three (piarters of a mile 
from the Sussex coast on January 12, 1936 It 
bolonnisl to a man about sixty years of ago, and its 
surfaee and texture donoti' that it had been mternsl 
It IS not complete At the fore part of both parietals, 
an inch from the middle lino on either sidi', an> two 
well-doflnotl perforations Tliat on the right side is 
almost circular and measures li,! in by ij in That 
on the loft is roughly rhomboulal, the long iliameter 
being IJ mches and the anteroposterior U in The 
method of trephuung employed was that of scraping 
the bone with a flint Hake so as to produc<> a fuimel- 
shaped hole with sides slopmg downwards and m- 
wai^ towards the lumen, a method followed in the 
third, or Camac, phase of the neolithic The operation 
was performed durmg life, as the bone shows a slight 
attempt at reparation A sev'on* septic pi'riostitis 
followed, which must have lasted about six weeks 
Miss Tildosloy’s exammation mdicates that there is 
nothmg in the type of the skull to indicate its daU'' 
Sunilar shapes occur among the Coldriim skulls, but 
also elsewhere Maximum breadth alone can be 
estimated The fragment is 143 mm brood anil it is 
unlikely that the origmal maximum breadth was more 
than a millimetre or two more This lies half wav 
between the greatest average found m the Beaker 
folk and the lowest found among the neolithic The 
bone 18 hard, suggesting mmeralisation, and light 
grey in colour The circumstances suggest a cliff 
burial, which hail fallen mto the sea , but ita colour 
and consistency are not the same as other bones 
from the chalk At the same tune, it is not of an 
appe^irance which would suggest that it had leme 
from a submerged neohthio forest bed Tho only 
clue to date is the trephmmg 

Initution ui Soutbeni Nigeria. An account of certaui 
aspects of the Otu system of tho Isa snb-tribes of the 
Edo people of Southern Nigeria by Mr. H L M 
Butcher {Africa, 8, 2) indicates the importance of 
this organisation, which m some respects resembles 
an 'ago grade’, in others a caste system, m the social 
system of tho people under the Oba of Benm As a 
democratic institution it developed most oharacterLs- 
tioally in remoter districts where'the people were less 
subject to the power and mfluenoe of the Oba 
Development, however, was not uniform, and local 
isolation has prodiicod a number of ymriants In 
some the importanoo of the jiossago from grade to 
grade is ignored Members of the lowest grailes in all 
groups alike are called ‘sweepers of the streets’, and 
consist of all youths who are able to do any work 
They perform all oommimal tasks, such as hewing 
wood, dra-wmg water, etc Next are tho ’adults’ who 
are m the prime of their strength, and mostly have 
homes and families They do such work as may bo 
beyond the power of the youths Tho senior members 
only fight m the serious wars, the muior ranis being 
left to tho younger men. Though they have no right 
to q>eak in the council, their numbers lend weight 
to their ideas. Above them are tho ’junior elders’, 
heads of families, semors in the small divisions of 


the villages, who in most canes have jx'rformed u 
ceremony to free themsl^lves from communal labour, 
but are not yet members of the council Finally, 
there are tho ‘elders’, the rejiositorios of justice and 
custom, at whose heail is the senior elder His is 
the linal word m tho conned, and usually he servos 
tho ancestral ju-jii In most groups he is tho ad¬ 
ministrative. as well os the religious, lieail of the 
community With tlie Otu are associateil two < lassos 
of ceremony, the first is a 'ipialiflc-atiim’ ceremony 
anil tho second tho group of eoremonics by which 
promotion is gained within the Otu 

Rats and Mice of the Pacific Islands. Of the five forms 
of rats and mice found by thi« Wliitnej. South Sea 
Expedition in tho Pacific Islands, four are ship- 
iKimo, and have a world wide distribution, the black 
rat, the Alexamlrme rat, the brown or ‘Norwegian’ 
rat and the house mouse (O H H Tate, BiM 
Amer Mu» Nat , 68. 14.6. 1936) Those were 
probably introdiiceii before tho advent of white men, 
and till- distinction la-twoon their arrival and that 
of tile sjHs'ies regarded as the only true colonist of 
the Islands, HnUusejenUitut, is only a matter of degree, 
for the latter also owes most of its spread to man¬ 
kind The native rats belong to the concolor group 
of Malaysia, but none of the island members of tho 
group IS identical with luiy living mainland species 
or with the forms found in Borneo, the Philippmes, 
(.'elebes or Now (lumea They tend to be larger than 
mainland forms, and on some of the islands show 
slight anatomical modifications Sime all the rats 
and mice have been transported bv man they must 
have followed his colonisation tracks, but this is not 
obvious from their presents distribution since they 
show no dimuiution in number of forms from west 
to east Probably the original course of distribution 
from the mainland was by way of Borneo and the 
Philippines via the Carolmo Islands, rather than 
through New Giniiea and the Solomon Islands 

Newfoundland Fisheries In tho Reports of the 
Newfoundland Fishery Research rommission, vol 2, 
No 2 (Annual Ri'port for 1933, nsicntly jiublishod), 
good progress in all thnx’tions is shown Besides the 
technical research mto tho dried codfish mdustry and 
the nutritive value of tho Atlantic salmon, tho hydro¬ 
graphical and biological investigations are of special 
interest There are now available lor comparison 
complete data for Ixith spring and autumn seasons 
m 1932 and 1933 and partial data for tho autumn of 
1931 In the last report (vol 2, No 1) it was staterl 
that, compansl with the conditions in the autumn of 
1931, there was m 1932 a much larger influx of arctic 
water mto tho Newfoundland aroa and simultaneously 
a stronger anil opposite mflux of salter water from the 
Atlantic occurring m the deeper water layers over tho 
Hanks Those conditions led to the production of a 
large body of ‘mixeiP water suitable for the multipli¬ 
cation of marine forms of life, so that the 8<*ason on 
the Banks and the ooasts sharing 'Banks’ coiiditicms 
wtis a good ono for the fishery, there being a marked 
mcrease in the plankton In tho present report it 
IS shown that this mcrease continued to a maxunum 
point during the summer of 1933, but that m the 
autumn there was a sharp dooline, apjiorently oom- 
oidmg with a marked dimmution in the general influx 
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of arctic water. In 1933 no aalpa wore taken, 
indicating that Atlantic water, comparatively un- 
mixed with water from other nourcea, did not mvado 
the area, this 18 in accordance with tlie abHcnoe of 
high salinity wati’r The Copelata form a Miluable 
guide to presence or absence of squid, the movements 
of which towards the coast of Newfoundland have in 
the two previous years followed the trend of 0%ko 
pleura dwtea, and the marked increoso of the cold 
water O vauAbffent may perhaps always (as in 1933) 
precede a failure of the squid fishery for bait 

An Anaent Egg The expedition to Texas, sent out 
hy the Harvard University Museum, has discovered 
tho world’s oldest egg (.Science Serv'ice, Washington, 
DX ) It is the egg of a dmosaur which lived on the 
shores of a gri'at inland sea during Permian times, and 
if tho famous dinosaur eggs from tho Desert of Clobi 
may bo put at 100,000,000 years old, tho age of this 
new discovery must be of the order of 226 millions 
of years The egg, three inches long and rusty in 
colour, IS unhatchiMl and little distortisl by the process 
of fossihsation Although it cannot In- definitely 
associated with any particular animal, it is behoved 
to be the egg of a large luanl like reptile, Ophuicexlon, 
measuruig about six fi'et from snout to tip ot tail, 
and part of a skeleton of this creature was found 
ntw the egg 

Germination of Lime Seed A veiv full stiidj of the 
factors mvolvod in seiuriiig prompt and abundant 
germmation of tho seeds of the lime ts n*ported upon 
by J Nelson Spaeth in Memoir 169 of the t'oniell 
University Agricultural Exporunent Station His 
conclusion is that the pericaqi is not important m 
delaying germination, hut must bo rcmoveil in 
order to treat the seed coat Its removal is difficult 
booauso It 18 tough and leathery whilst the seed coat 
Ls hard and brittle Seeds may bo extracted by 
partially digesting the p«*ricarp with concentrated 
nitfic acid Delay in gennination is due to the 
impemieabihtv of the seetl coat, the water excluding 
property depends apparently upon the compactness 
of tho cellulose in thi* outer part of tho palisade 
tissue of the sis'll coat, and treatment with ooncen- 
tratixl sulphuric acid for 10-30 minutes renders the 
good coat permeable without uijuring the embryo 
within In v lew of the factor causing im|>ermeability, 
the important result follows that air-dry storage, 
which dries this impermeable celhilose layer, increases 
this impermeability, and as a result air dried seeds 
after several years storage will remain impermeable 
to water for some years when plocoii in stratification 

A Fungus Disease of Liverworts Tho Oardens’ Bulletin 
of tho Straits Settlements of Jhniiary 26 contains 
an account of a new species of fungus, Necina rgene, 
parasitic upon a liverwort, Leplolejeunia rerrynephora 
Mr E. J. H Comer is the author of the paper, and 
shows that the fungus is a superficial parasite the 
hyphie of which ramify m tho grooves between the 
convex ooU-walla on the surface of the liverwort 
thollus, Food IS absorbed through li,vphopodia, and 
tho host IS not visibly inconvenienced by tho parasite 
Several other species of Neeina are known to attack 
bryophytea. Characters of tho new species are given 
by a Latin diagnosis, and Mr, Comer has compared it 
With another bryophilous species, Neotiella crozaUtana. 
a Discomycete fungus with very similar characters 
except for a “persistently juvenile form of cieisto- 
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carpic operoulate apothecium”. Nectrto egens is, of 
course, a doflnito Pyrenomyocte, and the p^er 
raises mterestmg questions as to fundamental differ¬ 
ences between Discomyoetes and Pyrenomycetes, 
other tlian tho form of tho fruit body 

Brown Rot Diseases of Fruit Trees. Bulletin No 88 of 
the Mmistry of Agrioultiire and Fisheries is devoted 
to “The Brown Rot Diseases of Fruit Trees” (London : 
H M Stationery Office, 1935 Is. 6d. net) It is, 
perhaps, rather significant that this unposmg mono¬ 
graph, which IS the work of Dr H Wormald, replaces 
a short leaflet of three or four pages The Mmistry 
lias ijerformwl a useful service to tho fruit-growing 
community m thus collecting Dr Wormald’s research 
papers and utilismg his special knowledge to review 
the extensive literature on the subject Tlus has 
been accomplished without prejudice to the needs 
of the practical grower, for ilescriptions of symptoms 
and ailvico on control con easily be separated from 
the more technical part of the v'olumo Tlio history 
of tho appearance of brown rot fungi is traced since 
tho first mention of Montlia fructigena by Persoon 
m 1796 It IS only of recent years, however, that 
other fungi have been rocognisiMl as causal agents of 
brown rots Sclerotinta ( Monilut) fruettgena, B 
laxa, S lam forma malt, and S fructicola are de¬ 
scribed m the work under review, and cultural 
(haroctors are also given A valuable feature of the 
bulletin 18 its mtemational nature, which allows a 
survey of geographical distribution of tho fungi to 
be made, and also outlines their probable effects 
on commerce Conditions conducive to infection, 
and the mode of entry mto the host plant are ade¬ 
quately treated, whilst symptoms and control of 
brown rots on apple, pear, cherry, peach, nectarine, 
apricot, quince and medlar arc described. Twenty- 
four pages of excellent half-tone illustrations enrich 
the text, and six pages of bibliography should lie 
very useful to the plant pathologist 

Chymase and Protease in Micro-organisms A year or 
two ago. Prof Constantino Gorini showed that the 
ability of bacteria to coagulate milk may bo revealed 
by pourmg milk which has been liglitly stenlisod on 
to the surface of a culture of the organism on agar 
contaming such stimulants os broth, pex>tone, 
vitamms, yeast water, blood, etc In a paper road 
before the Beale Istituto Lombardo di Scionzo e 
Lottere in November last and published in the 
RendtcotUi, 67, parts 16-18, Goruii describes the 
results of the application of this method of examina¬ 
tion to a number of bacteria of various typios Among 
these were 116 strains of Streptococcua, of different 
ongms and belonging to 16 different pathogenic 
species. When inoculated directly into nulk, these 
showed negative or irregular results On the basis 
of the chymase and protease mdioations of tho milk- 
on-agar cultures, it was found that the organisms 
were divided between the three types, Streptococ^ 
pyogenes, S agalactiae and S. lactia. The procedure 
IS hence of diagnostic value m distmguishing between 
chronic mastitis specific to lactifers and harmless to 
man, and the acute mastitis tho mfecting agent of 
which IS transmissible to man through the milk A 
number (18) of strains of B typhi flavwn of various 
origins and eight physiological variants of B. typht, 
Eb^h, all displayed, however, sioular behaviour, 
no differentiatmg criteria being observable. Extension 
of the method is suggeetexl as a possible means of 
distinguishing between bacterial species. 
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Apparent Magnitude m Scenery. Scenery, bem^ a pic¬ 
torial impression of the outdoor world, does not lend 
Itself to direct measurement, which impairs the 
spontaneous effect on which the impression depends 
In a paper on “Apparent Magnitude in Natural 
Scenery” m the Oeogmphirol Journal of March, Dr 
Vaughan Cornish attempts to dLscover some prmciples 
apphcablo to the study, using as his material outline 
drawings of landscape whi< li he has bqen m tho 
habit of makmg, without any direct ineasun'meiit, 
during the past forty years Thus, for exarajile, he 
compares two alpuie panoramas each uioliiding the 
nsmg sun, drawn at distances of four and forty 
miles respectively In tho latter case the sun's ansv 
was mcroosod 3 16 times tho former The customary 
explanation is tho mental comparison of magnitude 
between tho unvarying sun anil thi' \arying angle 
of the landscape, and in other woids that the moun 
tains diminished in sizi' os tlu-ir distances increased 
(Uld that the mcrcoso m the appaient size of the 
sun was inversely proportional to the change m 
tho apparent magnitudo of the mountams But 
an evammation of the drawmgs, of which the 
view-point was known, showed that tho iliminution 
m the apparent magnitude' of tho mountains was 
much leas than the increase of their distance, 
and simple measurements revealed tho fact that 
tho distant mountams were subjeitively magnified 
to the same extent as tho sun Another among 
many suggestions in the paper is that the more 
the eye takes m vertically the more it takes m 
horizontally and the less impressive aro both 
dimensions 

Radioactivity of Potassium and Rubidium. KleiayHircr 
(Proc Pot/ iSoc , A, March 15) has investigateil some 
anomalous and interesting features of tho p decay of 
potassium and rubidium Aoconlmg to Fermi’s 
theory and Sargent’s empirical rules, the decay ptiriod 
of a p transformation is connected with the upper 
energy limit of the P-spectrum, and if these rules are 
appli^ to potassium, they give a peruxl of a few 
minutes or a few days, acoorduig to whether the 
^-transition is of the 'allowed’ or ‘forbidden’ type 
The measured half decay penod is of the order 
T'SxlO" years on the assumption that tho heavy 
isotope, liK**, 18 alone active, and it is therefore 
necessary to examine alternatives to the simple 
reaction, 

.^“-„Ca«+p 

It must be noted that MCa“ has never been found 
by masstspectrum analysis of old potassium mmerals 
Gleunow has suggested as alternative schemes, (1) the 
simultaneous emission of two p-rays, (2) on «-decay, 
followed by the observed P-decay which comes from 
a short-lived halogen atom , and (3) a slow P-decay 
followed by the observed P-rays which come from 
short-lived calcium and strontium atoms. Klemperer 
hag exammed She first oomcidenOe Geiger counters, 
*Bid the second and third by chemical separations and 
the use of a bnear amplifier Thalfesults wore negative 
in each case. He suggests that the p-rays come from 
undetected, rare, but still long-lived isotopes, ,,K" 
and itHb**. The anomalous lifetime of those 
elements (with respect to the Sargent rules) would 
be explamed if they had a large nuclear spm, 
the P-ray being then a kmd of ‘super-forbidden’ 
*«tt»8ition. Newman and ’IValker (PM Mag, 
Ipril) also suggest that the radioactivity of potassium 
nay arise from ,»K** or j»K‘* and that of rubidium 


from ,,Rb*‘, „Rb*’ or uRb*' Thoir suggestion 
that those isotopes could be produced experiment 
ally by neutron bombardment is probably not 
practicable 

Discovery of Mephitic Air. In 1772, Daniel Ruther¬ 
ford (1749-1819), professor of botany in the Uni¬ 
versity of Kdinburgh, published Ins “Dissertatio 
Inauguralis do Acre Fixo Dicto aiit Mephitiro”, m 
which he announced among other matters his dis 
covery of ‘noxious air’, afterwanls called nitrogen 
In Science ProgrenH (29. 650 , 1935), D McKie has 
made an interesting analysis of the part of the 
dissertation coticenied with nitrogen and shows that, 
contrary' to the usual statement, Rutherford iliil not 
use the name ‘mephitic air’ for this gas. but for the 
‘fixed air’ (carbon dioxide) discovensi by Black, 
referring to nitrogen as another species of noxious 
air He found that when an animal was confined m 
a limited volume of air it presently I'xpired and the 
air was reduced in volume and rendered incapable of 
supporting fire or life Removal of ‘fixed air' by 
alkali did not restore it to its former wholesomenoss 
Tho relations to Priestley’s discoveries are con 
sidored, and it is conoludcsl that Rutherford’s work 
was quite independent Ruthcrfoid did not arrite at 
any clear explanation of his results, and did not see 
that the ‘noxious air’ (nitrogen) was a constituent of 
the atmosphere, regarding it lather as air combined 
with phlogiston 

A New Relativity Theory A swoiid instalment of 
Sir Bhah Bulaunan’s new thoorv of relativity has 
appeared (Proc Ar/id Sci U P India, 4, 217) , the 
first part appeared in the same journal (4, 1) in 
August 1934 The author retains Kiiclidean spatte, 
and as much as possible of Newtonian dynamics, the 
chief deviation being the hypothesis that gravita 
tioual, electrical, and magnetic forces do not act 
instantaneously, but an propagated with a velocity 
nearly equal to that of light Light is supposed to 
consist of ‘rafhons’ emitted from the surface of 
bodies, and gra\itation of ‘gravitons’ from their 
entire moss From these hypotheses four 'universal 
principles’ are deiluci'd Two of these akin to 
Doppler’s principle and aberration, deal witli the 
modification of the magnitude and direction of the 
gravitational force upon a mov mg body, and these 
are applied to the advance of the jienhelioii of 
Mercury, tho deflection of light by gravitation, the 
spectral shift, and the experiments of Miehelson and 
Morley. and of Buclierer Another gives a formula 
for tho relative velocitv of two moving bodies, which 
IS applied to tho experiments of Fresnel and of Fizeau 
The remainuig one is applied (in outline only) to the 
fine structure of the hydrogen spectrum The idea 
of an exjNuiding universe is firmly rt'jected, though 
it IS allowed that some nebulae, formerly part of our 
galactic system, have left it on parabolic paths In 
short, an attempt is mode to give an alternative 
oxplsmation for the whole range of phenomena 
usually addiieixl m support of Rmstem's tht'ory It 
IS difficult to form a definite opinion whether the 
author's work is entirely sound, but ho has evidently- 
studied all the standard works The mntheraaties 
has been checked by two competent mathemationi 
physicists, and the work has been corned out witli 
the encouragement of Prof M N Saha. If it can 
stand the test of cnticism, it will obviously be of 
great importance 
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Social and Economic Conditions 

T HK report of a Commission of Ini)uiry on social 
and economic conditions among the aborigmes 
of West Australia and tho working of the State 
system of prote< tion, which was published on March 
12 last, tnticiHcs strongly tho iniwlcr|iiacv of tho 
provision for mmlical iitt/oiition, the inolhciency of 
tho care for half tastes and tho wasteful and un- 
satisfactoiy cliarocter of the management of the 
Moore River settlement The Commissioner, Mr 
H D Moseley, is doubtful of the success of the 
missions among tho aborigmes , and he hnds that 
allegations tif cruelty and ill tn'iitment of the 
aborigines, which have appeariHl in the public Press 
from 1930 onwartl, are without foundation 

In the north and north w<<8t, nativi^ on pastoral 
properties, the Coimnissionor repoita, experienie con¬ 
ditions which as nearly as possible tti>proa« h their 
natural life Tho work of the aborigines employed 
on stations takes an appropriabi form, and the only 
criticism of the Covemment stations ls that a greats*r 
effort should be rnaile to kei'p the aborigmes more 
constantly employisl The ‘bush’ natives are lx*Ht 
left alone , and the land now occupied by them 
should bo seiured inalienably- as a reserve and 
additional land should be set aside for reserve 
purposes m onticifiation of clos<>r white settlement 
in the northern urea The native is umler no hardship 
through tho non payment of wages , and there is 
nuthmg approaching a condition of slavery In the 
north-west, where tho wage system has been m 
operation for some time, it. has encoiiragecl the 
gambling and squandiTing habits of the aboriginal 
To meet the inmleqiiacy of the present m^ical 
attention available, the establishment of clmus and 
hospitals IS recommended at four points to facilitate 
early diagnosis and treotment Farther south, in the 
areas of closer settk'ment, increased hospital accom¬ 
modation 18 recommended, the existing accommoda¬ 
tion bemg both inoderiuate ,ind undesirable in 
character In addition to providing first-aid stores, 
employers ot labour should bo required to make 
payment mto a medical fund on account of each 
employee , and in this connexion the present system 
of licenses for labour is criticised, as it does not 
require particulars of mdividiial employees to bo 
reported, but merely tho total niimlsT employed 
A system of registration is therefore recommended 
In dealing with leprosy, the inadequacy of tho 
prov 181011 for segregation of detei ted cases awaiting 
transhipment to the leper hospital at Darwm, and 
tho ilelay in evacuation are strongly criticised It is 
suggested that the State should withdraw from tho 
arrangement whereby leprosy is made a Federal 


of West Australian Aborigines 

concern and provide a loprosanum of its own on one 
of tho islands off the coast, but if this is impossible, 
that suitable arrangements should be made for 
isolatmg detected cases, while tho inspection for 
leprosy and venereal disease, for which agitation has 
lieen gomg on since 1924, should be hold forthwith. 

If conditions in the sparsely settled north and north¬ 
west can bo regardeil as satisfactory on tho whole, 
except as regards the medical question, it is far 
otherwise m the more closely settled south, where 
tho aborigmal has come more closely mto contact 
with white civilisation, and native camps are situatwl 
m close proximity to tho towns In the Moore River 
sottlomont, children and young persons are bemg 
educated and tramcti m close proximity to the camps 
for indigent aborigines, without proper measures 
being taken to keep them apart , hence most un¬ 
desirable results, especially as affectmg young girls 
Tho buildings are inadequate, verminous and in¬ 
efficient, and proper eilucational equipment is lacking. 
The care of hall castes is thorouglily mollicient and 
inoperative. 8o far as possible, camps should not 
1» dllowiKl to remain near the towns It is recom¬ 
mended for both able-bodied aborigines and half- 
eastes that a system of farm-stations should bo 
ostablishixl on winch adults and parents could work 
on their own allotmunts, while the children were 
tramod for suitable occupations An extension of 
tho existmg arrangements for the trammg of girls 
for service and other occupations is also recommended. 

In regard to the laws affecting ebongmes, tbe most 
important measure suggested is tho provision of 
special courts for tlie trial of ‘bush’ natives, m which 
tho procoodmgs would be suited to the code of the 
native and such as ho himself and the members of 
his tribe would understand Tho holdmg of such 
courts might be part of the duties of a district pro¬ 
tector on patrol 

It 18 pomteil out how far the cnticism of existmg 
conditions is concemeil with matters which con be 
attributed to tho defects of the present organisation 
of protection, whereby the Chief Protector, assisted 
by more than a hundred honorary protectors, who 
do not function except to grant permits to employ 
labour, has been overburdened with office work and 
has been unable to travel and inspect actual con¬ 
ditions A reorganisation is recomraondod m which 
the office of Chief Protector should bo abohsheii, 
and his place taken by a secretary of the Department, 
who would be responsible for offico detail, while tho 
active work of protection would be m the hands of 
district protectors, of whom one, a medical man, 
should be appomt^ to tho northern area forthwith. 


The Collection of Dew 


By H E Beckett 

A rising from the sonoos shortage of water m 
. many districts during tho summers of 19.33 
and 1934, the suggestion was mode that tho collection 
of dew would be profitable and that research should 
be undertaken mto the economic design of dow- 
ponds A little consideration showoil that certam 
types of roofs, suitably msiilated underneath, might 
act as economical and efficient collectors of dew. 

If ‘dew ponds’ really do collect dew owmg to the 


amd A. F. Dubton 

cooling either of the water surface or of the surround- 
mg banks below the dew {>omt, by radiation to the 
night sky, even more dow should be collected on a 
thm metal roof of low thermal capacity, provided 
that the roof has an efficient radiatmg surface and 
IS prevented from gammg heat from Iwlow. 

In order to find whether sufficiently low tempera¬ 
tures could be obtained on thin metal sheets and to 
what extent these temperatures were affected by 
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Burface treatments of the shoetH and by the amount 
of insulation beneath them, four galvanwed iron 
shoetB, measuring 4 ft. 3 in. square, were supported 
off the ground and exposed out of doors at the 
Building Kosoarch Station. One sheet was left plain, 
another was formed mto a shallow tank and filled 
to a depth of 1 m. with water , the two remaining 
sheets were whitewashed on the upper surface and 
one was provided with 7 in of cork msiilation 
underneath 
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Each sheet was provided with a thermocouple by 
means of which its tomi>eraturo was ri'cordcd The 
minimum temperatures recorded on a numlxir of 
nights in June are shown in Fig I It will bo mn n 
that the specimen which was whitewashed on top, to 
reflect the sim’s heat by day and to radiate heat by 
night, and was heavily insulated beneath with cork, 
bwame appreciably colder than any of the other 
specimens, the lowest temperature recorded liemg 
22° F , 20° F below the screen minimum for the 
night 


The next stop was to experiment on a larger ui'alo 
with an actual roof, to find how much dew could be 
collected For this purjioso a section of a corrugated 
iron roof, 18 ft 7 m long by 11 ft wide and havmg 
a pitch of 7 J°, was prov idixl with separate dramage. 
The roof was msulated underneath with two sheets 
of aluminium faced asbestos paper, spai-ed 1 m 
apart, tho eipiiv'alciit of about 1 in of cork, and was 
whitowashcil on top The tcm[i('niluri' of the iron 
shoots was recorded by means of a thermocouple 
Measurements wore made on this roof on suitable 
clear nights from July to Septemlxu, hut tho results 
were disappointing f)ew itnild be collected on nights 
most fav'ourable for the loss of heat by riwliation, 
but suitable nights wiTo by no means froijuent, and, 
even then, the amount of dow < ollocti'd was small 
A tyjiical rocoid is given below 


Dew CoIIcctlun on Nlglit of Sept 21-21i 
Minimum roof ti miwrature 28' K 

Mlnlmiim eem n trmperalun 1(14” F 

Oram mlnlniHin 29't 

Minimum U'mperetiiie on bllumlnoua 
felt on ailjneeut flat nwf ultli 7 In 


Hlaa-wool It 
wilTertert 


The ipiart of water which is ohtamod on a night 
when the sky is propitious is a mere dribble compared 
with the It) gallons which the same roof collects 
during 1/10 inch of ramfall, and it is obvious that, as 
an auxiliary water supply during drought, the cob 
lootion of (low in this way cannot be seriously con- 
Biderod Storage for ram water is more economical 
to instal, more reliable and altogether more prac¬ 
ticable 

From tho experiments di'seribed above, it may 
also bo inferred that the action of ‘dow ponds’ cannot 
be ascribed to tho ordinary deposition of dew This 
corroborates the findings of K A Martin*, who as a 
result of an extensive study, decided that the ponds 
depend for their n'plcnishment upon mists rather 
than dew and that the term ‘dew pond' is a misnomer 
According to Martin, the werd ‘dew pond’ does not 
appear to have bei'ii used prior to 1813 (“Tho Shorb'r 
Oxford Finglish Dictionary’’ gives the date 1877) 
and, since then, although some ponds have homo 
that name others have been known as ‘cloud ponds’, 
‘mist ponds’ or ‘fog-ponds' 

■h A Martin, ■ Ilcw-Pnndii' T Winii’r I,aiiric, IM , Ixindon, 
1911 


Sylvicultural Research in Nigeria 


S INCE the appomtment of two sylviculturists for 
research m Nigeria in 1928, a remarkable 
amount of good work has been undertaken m con¬ 
nexion with the ram and moist deciduous forests 
m the south -western provinces In the Oxford Forestry 
Memoirs, No. 13 (Oxford, Tlie Clarendon IVas, 
1934), Mr W D. MacGregor, one of tho sylviculturists, 
publishes tm account of his work m a brochure 
entitled “Sylviculture of tho Mixed Deciduous 
Forests of Nigeria, with Special Reference to tho 
South-Western Provmcos’’. 

’The mixed deciduous' forest typo m West Africa 
IS an important concomitant of the forest fiora, 
oonung between the true deciduous and the true 
evergreen forest types. Botanically it includes high 
forest trees of both types, but differs from the 
deciduous forest m containmg evergreen under 


canopios, and from tho evergreen or rain foi'cst m 
containing top canopies of deciduous trees 

From the forester's pomt of view, tho mixed 
deciduous forest type is nearer to the deciduous than 
to the ram forest type It is m reality a climatic 
formation m which deciduous trees attam their 
optimum development In its most humid form, tho 
mixed deciduous merges unperceptibly mto the nun 
forest tviio It requires a ramfall averagmg 50-70 
inches per annum 

Of tho numerous natural orders of this forest tjTXi, 
Sterculioceae, Ijexjwninosae, Moraceae and Comhretaceae 
are tho most important The two inagniCcont trees 
Tnplochiton scleroxylon and Vhlorophora excelsa hav e 
the greatest range in distribution 

With the evergreen forests to tho south and tho 
deoiduouB forests to the north, the mixed deciduous 
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forentM form an almost continuous belt of varying 
width ruimmg parallel to the coast They ore said 
to hold groat timlier wealth of large dimensions 
They have not been exploited, however, to anything 
like the extent of the ram forests owuig to their 
geographical position, which places them outside the 
zone of streams and rivers suitable for floating timber 
The object of Mr MacGregor’s memoir is to record 
all the experimental and research work m connexion 
with the sylviculture of the mixed dociduoiis forest 
type upon which he has been spei'ially engaged , or 
on which other officers have ohtamod some ex 
perienco of, for examtile, plantation work In the 
latter work, fuel plantations have formed an importiuit 
branch Large areas of indigenous species have been 
planted at AkiUa, Ondo Circle At Mamu and Olo- 
kemeji teak has been successfully grown—but almost, 
until recently, at the expense of good local indigenous 
species Latterly, however, research work m the 
nursery and plantation has boon devoted to the study 
of the requirements of indigenous species with the 
view of rejilaomg oxotie species when jiossible 
It IS 11 oiiiiuus anomaly that here m the West 
Africon tropical forests, with a plethora of magnificent 
timber trees of which almost the only one known, 
durmg the past century at least, was mahogany, 
the first eominoncoments of forest plantation work 
on a scientific basis should hav'o bwm made with 
teak in several colonies to the neglect of some of the, 
admittedly little-known, indigenous species The 
research work with the latter undertaken by Mr 
MacGregor and ably depicted in this memoir proves 
that West Afiica has timbers which will probably, 
in the future, bo able to hold their own on any 
timber market m the world 

In addition to the nursery and experimental 
plantation work imdertakon with indigenous species, 
sylvicultural expenmeiital work m connexion with 
both artificial and natural regeneration haa been 
commenced with considerable success 
Chapters are devoted to the description of the 
sylvicultural characters of a number of species, 
mdigcnous and exotic, and some excellent descriptions 
of seedlings Finally, there is a report on the soils 
at Olokcmeji by Mr H C. Doyne, senior agricultural 
chemist, and Mr W. A Watson, agricultural chemist, 
Ibadan 

Although perhajis it is too early to accept the mass 
of detail recorded in this important memoir as actually 
proved, without further check, yet Nigeria may be 
compliment-tHl on the methoils upon which the work 
has been earned out 


The Broadcasting Wave-Lengths of Europe 

T HK plan for allocating the wavelengths of 
the broadcasting stations m Europe published 
m 1934, and known as the Lucerne plan, isgettmgmore 
wid more difficult to work The trouble arises mamly 
fixam the fact that the full range of frequencies avail¬ 
able for the carrier waves is 1,360 kilocycles per 
second, Mid m order to prevent senous ovcriappmg, 
each station requires a width of about 10 kilocycles 
per sec. In order to secure agreement between the 
various nations concerned, it was necessary to 
allocate 183 channels to 170 workmg stations, so that 
sopie had to work at the same frequency, care being 
tdiken to give these frequencies to small stations at 
g Mtiat tfastanoo from one another. 

Unfortunately, little attention had been given to 


limiting the power of iMge broadcasting stations, 
and so there are now thirteen in Europe which work 
at 100 kilowatts or above, eighteen with powers not 
less than 50 kw and twenty with powers not less 
than 20 kw Many of those stations are transmittmg 
through the same zone of darkness, and it follows 
that the spectra of the waves radiated by powerful 
stations m contiguous channels will overlap The 
ovcriappmg sidelMnds of these unwanted stations 
produce serious mterference 

In a paper on broadcast transmission read to the 
Institution of Electneal Engineers on May 1 by Mr 
P P Eckersley, it is {louited out that at the present 
time the designer of a receiver capable of reproduemg 
distant as well as local programmes is forced to out 
off the upper audio ftxxjuencies of modulation, and 
this deleteriously affects the quality of the ropro 
ductiun The ordmary commercial receiver sold 
to day to the puhlio cuts off the audio frequencies 
above 3,500 cycles Jier second 

The only way to get over this difficulty is to change 
radio toclmique. It is improbable that European 
nations will agree to limit either the existing power 
or the number of their workmg stations But if it 
were possible to modify transmitters so that the 
spietra of the waves radiated coutamed the earner 
wave an<l only one set of sidebands, spectrum overlap 
could be mmuntsed and m some cases entirely 
elunmated. If a frequency band of 2,()<K) cycles per 
second could be added to the ordmary breadth, a 
great improvement would result. The introduction 
of high-fidclity broadcasting would undoubtedly 
stimulate the inilustry of ratlio broadcostmg 

Mr Eckersley has recently lieen to the United 
States and has inspected the apparatus develofied 
by Wiixxl Radio Inc for use m connexion with 
their high-frequeiioy broadcastmg system He found 
that several of the methods he recommended were 
similar to their methods, Euid that a very high quality 
of reproduction was achieved 


University and Educauonal Intelligence 

Cambbidoe —The sixth course of Scott Lectures 
will bo given by Prof G Hevesy m the Cavendish 
Laboratory at 4 30 p.m on May 13, 16 and 17 The 
subject of the course will bo “The Terrestrial and 
Cosmic Abundance of the Elements". 

An election to the Isaac Newton Studentship will 
bo held m the Miohcmlmas Term 1936 These student¬ 
ships are for the furtherance of advanced study and 
research m astronomy and physical optics and are 
open to those members of the University who have 
obtamed a degree in the University and were less 
than twenty-five years of age on January 1, 1935 
Candidates are invited to send in their applications 
to the Vice-Chancellor between October 8 and 14, 
1936 The emolument of the student will be £260 
per annum 

Edinbuboh —Mrs. Stewart Hall has given £16,000 
for the endowment of a lectureship in the pathology 
of the diseases of children 

On the recommendation of the Jomt Committee 
of the University Court and the managers of the 
Royal Infirmary, Dr. A E Barclay, lecturer m 
medical radiology. University of Cambridge, has been 
appointed lecturer in radiology m the University, on 
his appomtment as reidiologist to the Royal Infirmary 
from May.l, 1935. 





May 11, 1935 


801 


NATURE 


Thb International Federation of Univoraity Women 
held a meeting at Budapest m September last, when 
twenty-six national federations were represented. 
Among the resolutions adopted was one deprecating 
the “tendency, moreaiingly evident m the majority 
of countries, by new regulations to debar women 
from careers for which they are well qualified, 
whether on grounds of sex or marriage” and declaring 
moh regulations to be “inimical to the family which 
is itself the foundation of society”. Another deplores 
the contravention m certain countries of the prm- 
oiplea that teaching history, etc , in schools should 
be impartial and that art, literature and science ore 
a common human heritage and not the appanage of 
particular nations or races. The German Federation 
has passed through a difficult period, and it is hoped 
to reconstruct it on a basis which will elimmate dis- 
onmmation on any racial, political or religious 
grounds The Austrian Federation was concerned 
about the bad effect of recent legislation on the 
position of women The Indian Federation reported 
a surprisingly large number of members -400 The 
Bnti^ Federation gave scholarships last year 
enablmg three German scholars and scientific workers 
who had lost their positions on account of their non- 
Aryan nationality or pohtioal opmions to live at 
Crosby Hall, London The next conference of the 
International Federation is to be held m 1936 m 
Poland. 

“Fbkedom or Indoctrmation an Kndurmg 
Dilemma of Education” a paper by Prof Marvin L. 
Darsie of the University of California, contributed to 
School and Soexety of February 2, deals judiciously 
with this theme—one that is m the forefront of 
current educational topics of discussion m the 
Umted States The recent development in Germany 
of authoritarianism in educational as in other fields 
has proved a powerful irritant provokmg such 
discussion. Prof. Darsie’s paper attempts on analysis 
of some of the complex hictors associated with 
capitalism, scientific technology and the mcreasmg 
solidarity of organised labour, m which the age-long 
oonfliot between the advocates of free intellectual 
mquiry and the guardians of established doctrmo 
IS to-day entangled Starting from the position 
that the concepts of freedom and indoctrmation 
have to do with the mterweavmg of the “two 
innately conditioned desires for self-expression or 
pre-eminence emd security withm the immensely 
complex maze of social patterns constituting a 
culture m civilization" he proceeds to consider 
the resulting problems confronting the educator. 
The public school teacher functiims in an agency 
mamtained by society for the direct purpose of 
indoctriilatmg the young with the established 
institutional patterns. but these r^resent nuclei 
of public opinion substantial at the core but with 
continuously fiuqtuating margins. It is peculiarly 
the function of the e^hghtened teacher “to keep 
Mive this fringe of experimental tjtinking and at the 
same time to prevent its detachment from the 
institutional matrices which guard the stability of 
any organized society”. In this delicate took he must 
beware of midorsing or promoting any propagandist 
htOvement, but his obligation to human welfare 
mquiies him to defend and preserve the frmgo of 
experimental inquiry. The dilemma is discussed 
ih terms oi natkmol policies in a short article, “The 
Oreat Rift in Ednoation”, by Dr. J. F. Abel m iScAod 
Of DeoesB^. 


Sacnce News a Century Ago 

Loads Gamed by South Ameiican Miners 

On April 27, 1836, Darwm set out from V'alparaiso 
on horseback for Coquimbo, which ho reached on 
May 14. On May 12 he stayed at some mines, and 
writing of the loads oarneil by the mmers, he said . 
“Cuptam Hoad has described the wonderful load 
which the ‘Apires’, truly boasts of burden, carry up 
from the deepest mmes I confess I thought the 
account exaggerated , so that I was glad to take an 
opportumty of weighing one of the loads, which I 
picked out by hazard It roquirotl considerable 
exertion on my part, when standmg directly over 
it, to lift it from the ground The load was considered 
under weight when found to bo 197 pounds The 
apire had carried this up eighty perpendicular yards, 
—^port of the way by a steep passage, but the greater 
part up notched poles, placed in a zigzag Ime up tho 
shaft Accordmg to the general regulation, the apire 
18 not allowed to halt for breath except the mme 
18 six hundred foot deep These men, oxoeptmg 

from accidents, are healthy and appear cheerful 
Theu- bodies are not very musculous They rarely 
oat meat onoo a week, aiul never oftener, and then 
only the hard dry oharqui Although with a know¬ 
ledge that tho labour was voluntary, it was never¬ 
theless quite revolting to see the state m which they 
reached the mouth of the mine , their bodies bent 
forward, leaning with their arms on the steps, their 
legs bowed, thetf muscles quivering, tho perspiration 
streammg from their faces over their breasts, their 
nostrils distended, the comers of their mouth forcibly 
drawn bock, and the expulsion of thoir breath most 
laborious After staggering to the pile of ore, 

they emptied the ‘carpacho’, m two or three seconds 
rocovermg tlieir breath, they wipied tho sweat from 
their brows and apparently quite fresh descended tho 
mme again at a quick pare .” 

Bird Distribution 

Much now light on the distribution of bird life 
outside Europe was shed at the meeting of the 
Zoological Society of London on May 12, 1835, with 
Mr N A A'lgors m the chair The skin oi a kiwi. 
Apteryx duetralie, Shaw, sent by the Colonial 
Secretary for Now Soutli Woles, was exhibited, along 
with an account of the habits of tho bird, its 
probing of the ground with its long bill for earth¬ 
worms and its scant distribution in New Zealand, 
whence it had been obtamed by a correspondent 
who had soon only two during his stay there Colonel 
Sykes exhibited a series of burl skins presented to 
the Society from the Cape region of South Africa by 
Capt SpiUer, and these, stated Sykes, had enabled 
him to make a comparison with the collection of 
birds ho had shot m India, and those of Europe, to 
draw up a list of fifteen species of bird found equally 
m South Africa and India, four species found m 
South Africa, India and Europe, and two species 
•universal’, providmg Strix Javanxea, Horsf. was 
identical with Strix/(immeo, Linn. A female hybrid 
pheasant, Phagvanue eokhtcus, produced by a cock 
pheasant and greyhen {Tetrao Utnx) from the Mer- 
nngton Covers of Mr R, A Slaney, nesr Shrewsbury, 
was exhibited and desenbed by Thomas C. Eyton 

Osoiogy of Sseland and MOcn 

At a meeting of the Oeologiool Society on May 13, 
1888. L}^1 read a paper entitled “On the Cretaceous 
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ftml Ti-rtiary Strata of the Danish Islands of Swland 
and Mhen” According to a report in the PhUomphical 
Magazine, “Mr Lyell examined, in company witli 
Dr Forchhainmer, the cliffs of Sccland anil Mden 
during the summer of 1834, and tho following are 
the lesults at which he arrived The two fonnations 
of whiili Denmark and Danish Holstein chiefly 
consist are chalk, and an overlymg tertiary deposit 
Part of the latter resembles m composition the 
aigillacisms and sandy bods of tho English crag 
Another part corresponds with deposits nsiiall) 
called diluval, ospocinlly those associated with tho 
English crag, in parts of Norfolk Large erratic 
blocks are also strewn ovei the surface of Denmark, 
connected with, and sometimes buried in the gravel, 
or ‘ililiiviiim’ In some sections on the banks of the 
Elbe, the yellow tc'rtiary sands are divided regularly 
into thin strata and are exposed for a thickness of 
about 200 feet The whits- chalk of Demnark 

is characterised by the same fossils as those of tho 
upper chalk of France and England ” 

Water from the Well of Zem-zem 

At a meeting of tho Royal Society on May 14, 
1836, a communication from John Davidson was read 
giving “An Account of the Water of the Well Zem- 
zem, with a quantitative analysis of the same by 
Professor Farailay” Davidson had sent home about 
three i|uarts of the water from the well of Zem-tem 
near Jedda, to whii h the Mohomeilans ascribed a 
socrc'd characU-r and extraordinary virtues Tho 
can containing the waU-r had been sealed, but im- 
fortunatoly it hail been opened in the London Docks 
and the gas with which it was charged haii escaped 
Tho precipitate thrown down was found by Faratlay 
“to consist of carbonate of protoxide of iron in the 
enormous proportion of 100 8 grams to tho imperial 
pmt of water Tho clear liquid was noutral and 
contamed much muriate, and a little sulphate but 
no carbonate , together with a little lime, potash 
and soda There was also found an alkalmo nitrate 
in considerable quantities , this Mr Faraday con¬ 
jectures to have been saltjietre, which hod been 
added to the water by the priests” 


Societies and Academies 

Paris 

Academy of Sciences, March 26 (C if, 200, 1077- 
1160) Robert Lkspikatt and Paui, Heitzmans ; 
The C,H 4 hydrocarbons arismg from the action of 
crotyl bromide upon lU magnesium derivative Three 
isomers have been isolateil from the product of this 
reaction • their probable constitution is mdicatod 
Oabtun Faykt was elected a member of the Section 
of Astronomy m succession to the late Benjamm 
Baillaud. Jkan Lbray , Tho topology of tho 
abstract spaces of M. Banach. Jban Dblsabtk ; 
The apphoation of a general prmoiple of development 
of the functions of a variable to the senes of Bessel’s 
ftmotions. K. Nikolsky : The electromagnetic field 
of Dirac’s electron Edoar Pierbb Tawil ■ Con- 
sidaratiotis on the development of electnoity by 
quarts. The eleotncity developed by the torsion of 
quarts Is named strephoeleotnoity, and reasons are 
^ven for regarding this as dutinct from pieao- 
eleotiioity. Albert Milhocd : The electromotive 
fnroe produced by the outflow of steam. Study of 
tto effects on the electromotive foroe of the presence 


of traces of electrolytes m the drops of water in the 
steam jet J. Cayrel • Remarks on the energetics 
of thin plates placed m the midst of a polarisable 
medium. Robert Bossuet The quantitative 
speotrographic analysis of the alkali metals. Apphoa¬ 
tion to caesium m mineral waters The salts are 
vulatiliHoil m an oxyacetylenc flame and the dilution 
determmed at which the line 4565 3 vanishes 
Figures are given for tho ciesium found by this methotl 
m ten French mineral sprmgs Jean Terrien • 
The absorption and fluorescence of the vapours of 
tho cuprous liahdos. Charles Lapicque Tho 
distribution of light in the retinal image of a distant 
pomt Marc Antoine Fofix . Tho application of 
electrical conductivity to tho study of separations 
in fused glasses Chabijjs Duyraisse and Marius 
Badochk : Relations between the optical projicrties 
of the medium and the photochemical constants of 
totraphenylrubeno Individual mfluence of the 
chemical nature of various solvents The chemical 
nature of tho solvent exerted a marked influence on 
the oxidation velocity Mllk Paulette Bertuier 
Tho idle of evaporation m tlie phenomenon of imbibi¬ 
tion presented by porous boilies Pierre Dubois 
The decomposition of permanganic acid and of 
manganese peroxide Details of tho precautions 
necessary durmg the preparation of tho peroxide to 
obtain pure MnO, AndrA Mohettb A new 
method for the preparation of pure vanadium 
Metallic vanadium containing more than 99 per cent 
of the metal can be prepared by tho action of mag¬ 
nesium on vanadium tetrachloride or dichlondo at 
700“-80<»‘’ r Y. Ren£ Naves, Obobobs Brus and 
Jean Allard Contribution to tho study of the 
citroneltol-rhodinol isomeriam by means of Raman 
spectrography Comparison of alcohols obtained 
from various souroes and carefully purified. Daniel 
Gardner, Michel Procoeief, Oborgbs Jcsov and 
Maria Luoiana Casblli The synthesis of carvacrol 
Description of a complete synthesis of carvacrol, 
startmg with paraoymene A second njethod is from 
orthocresol and isopropyl alcohol, by treatment with 
phosphorus pentoxido Mmb Neltcta Mayer The 
composition of solutions of glucides after treatment 
with alkab Raymond Paul : Oxidation and 
reduction phenomena observed m the catalytic 
dehydration of the furylalkylcarbmols Paul 
Gaubert ; Modification of the facies of crystals of 
phlorqglucmol by colouring matters, and the action 
of heat on the coloration, O Choubbrt • The en- 
closureB of some lodes in the neighbourhood of Breose 
(Vosges) Mme. Odette Thelliee Simultaneous 
measurements of various elements of atmospheno 
electricity, V Or^ooire . Now data on the morpho¬ 
genesis of the leaf axis m the Dicotyledons Fernand 
Obaton : The biological behaviour of StengntaioeygUs 
Phexnvozg compared with that of Stertgmatocygtu ntgra. 
Paul Riou and Joachim Delorme ■ The presence 
of manganese m maple sugar and in cane sugmr. 
Mllb E. Lb Breton, Maurice Niolouk and 
Oborobs Schaeffer ; The coefficient of ethyl- 
oxidation and ba4io metabolism m some homeotherm 
species Nicolas T. Korbssios, Henri TillA and 
Jean Chassano • Comparative studies on oertam 
physiological effects of cobra poison, filtered and 
unflltered. The best conditions for ezpenmenting 
with venoms. Marcel Oeslin ; Contnbution to ^le 
study of the argonwiitrogen ratio m natural gases. 
Gases arising from natural destruction of animal 
or vegetable orgamsms show a ratio of i^on to 
nitrogen lower than that found m air. Thia is 
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attnbutad to tho mtrogt n evolved from the animal 
or vegetable matter J ANDBib Thomas The vitellin 
entoblast behaves tn vUro ae a morocrmo gland 
seoretmg a product comparable with the vitolhis 
Etiennb Rabaud and Mllk Mahie Louise Vkb 
BIBB The ablation of the awim bladder of the 
PhysoBtome fishes Mllp Dinah Abragam The 
speoiflo curves of discharge of normal and cancerous 
animal tissues charged elootncally Charles 
and Mllk Anne Raffy Tlic infra red radiation 
emitted by the rtiioresoence of green leavis when 
illummated J Wajzer The static intorfacial 

tension as a function of tht concentration of alkali 
m the saponification of oil Mme AndhiSf Drilhon 
Tho alkalme reserve the pH and moulting in th 
short tailed CrustaoLans Henri Violle Hi 
action of sodium ricinokatc on various micro 
organisms Various strains of human and liovino 
tubercle bacillus, and various tj-pis of Spirochiota 
were killed by contact with weak solutions of sodium 
ricmoleatc At similar concentrations various 

diastases were unaffected bBANgoia Maionon 
Researches on the mechanism of anaphylactic 
sensitisation Rkn^: Lkriohb and Ren^: I-ontaine 
The present state of knowledge lonciniuig pen 
arterial sympathectomy after 546 operations 

Bbussei s 

Royal Academy (Bull Claeae Sii 31 No -2 Pc b 2 
1936) E Henriot 1 he antisymmetncal aspect of 
electromagnetism torque and momentor (2) hx 
tension to case of media possessing optical rotatory 
power P Bruylants borne ofServations on the 
subject of the properties and tho struoture of inaleo 
and citraeononitnle Molecular refract ivitios suggest 
that those oompounds are not true ct« nitriles but 
internal dmitnies possessing a ring structure Q 
Boulioand Application of tho contingent to obtain 
the criteria for identical vanishing C Lubquin 
On tho algebra of eventual vanablos H OpmiNara 
A now method of theoretical statistics (problems m 
two dimensions) P Debye The rotation of the 
molooules m liquids The theory of the change m 
the molecular polarisation and Kerr effect m passing 
from the geuseous to the liquid state is given m terms 
of a potential energy of orientation of the molecules 
in a liquid Yvonne Dupont Th De Dondors 
thermodynamic synthesis applied to the transverse 
Nemst and Ettingliausen effects Bridgman s law 
ooncemmg these ^ecta is extended to the case of 
irreversible transformations M Nioolet On tho 
presence of argon m stellar atmospheres The 
evidence is on the whole conclusive as to the presence 
of argon mcertam stars L Ponoklet On turbulent 
movements m^o stratosphere disclosed by a sound 
mg balloon The record of an ascent clearly shows 
two smgulanties which prove the existence of 
turbulence m the stratosphere J Db Wolf and 
L Van de SIkaetb Maleo and fumaronitrile 
Methods of preparation and various physical pro 
perties of methyl fiimarate fiunaramide, fiimaromtnlo 
and the corresponding derivatives of maleio acid 
L Van DE Stbabtb Citracono and mesaoononitnlo 
Extension of work of prewedmg paper to these com 
^pounds El Ruppol Ultra violet absorption spectra 
^Ritnaro , maleo , meeaoono and citraeononitnle 
Tho ultra violet spectra of aqueoiu and methyl 
^looholio solutions of the compounds described in the 
faro preceding papers M Gheemanbsoo On Fred 
holm’s third theorem (erratum) 


Cracow 

Polish Academy of Science and Letters, 1 1 bruary 4 S 
Mazubkifwilz and Mile K. SzMt sfkowiczowna 
Quasi analytical fimetions (B) M Wolfke A new 
method for detecting tho neutrino Tlie new method 
for pioving the proMuim 1 i xiatoiioo of the neutnno 
consists m counting tho eleitrons piojeoted from lead 
by the miitrmo cither with a Wilson chamber or a 
Ocigor Muller counter S Mbozowski Tho hyper 
fine stnictiiro of thi mtreury hydndt bands A 
Jablonski The nogatiie ixilansation of the phos 
phorosetneo of moloeuks odsorbeil by colouring 
matters W bzvMANOwsKi Iho influente of tho 
concentration of potassium iodide on tho duration 
of the fluorcKeenco of uranino solutions Mlle A 
Wrzesinska The \ariability of tht fliiorescente 
spectrum of trypaflavine in glycerol solution S 
DoBiNSKt The influtnei of the oloLtric hi Id on the 
viscosity of liquids Iho change of the viscosity of 
liquids under the influence of tho electric field is due 
to the action of ions and diminishes or disappears 
when tht h<iuids are |mrilied W Swietoslawski 
andS Mierniic Tht dt b rmination of small amoimts 
of moisture in solid organic substances The method 
IS based on the lowering >f tho temperature of con 
donsation of tho vajxiur of a binary azeotrope by 
wab r The eiccuracy is of the ordt r of 0 003 pi r 
cent W SwiFTosi awski M Wojcifohowski and 
S Miernik Tht detennuiafion of moisture in 
standard benzoic acid Iht application of tho boilmg 
pomt methotl to benzoic aoid standard 48o of thi 
Washington Bureau of Standards gave a moisture 
content of 0 0047 per cent Mllk R Ludwiozak 
and T buszKO Studies on tho saponification of the 
methyl group of qmnidino M KsiAZKiBwitz The 
zone of the external Carpathian khppes in the neigh 
bourhood of Andryohow (Q Ihe khppes of Inwald 
and of Roczynv J Tokabski Contribution to the 
knowledge of tho hydroi lastic elements of tho neigh 
bourhootl of Czoremosz S Biskit ski Chemical 
and mieroseopicnl analvsos of the phosphorites from 
the kiilm of the moimtains of Swicty Krzyz Thad 
Wisniewski and Mllb Ir Kejment Tht moiintam 
elemmt in the h pntii Horn of tht laoustral region 
of Suwalki J 7W1RIIAI M and M '^zfjnman 
Researches on tht b iiuciear cells in cultures of 
tissues 

Leningrad 

Academy of Sciences (C R 1 No 2 3 1936) O 

Lorbntz B unotionaU and operations in the spaces 
of numerical senes M Kki dysh and M Lav 
rentjev Contribution to tho theory of conformal 
representation S Janczewsku Irregular os 
dilating properties of tho proper functions in the 
case of differential equations of tho fourth order 
P Pavinskij The exchange mterewtion between 
two atomic nuclei M Leontovitch Contribution 
to tho theory of molecular dispersion of light m an 
unevenly heated crystal N Dobrotin I Frank. 
and P Cherenkov Observations of the night sky 
lummescenoe by the extmction method I 
CHVOBTtKOv and A Lebedev Intensity variation 
of tho emroral gretwi hue in the ni^t sky M Katz 
nelbon and M Kabatohnik TTie ester of para 
ammobenzoic acid and lupimne O Zviaoinokv and 
A Filippov (1) Occurrence of platinum m sul¬ 
phurous ores (2) Platmum content of the mmerals 
of sulphide ore* E Sotnikov and T Palbj 
Stability of races of AapergtUua n*ger as regards the 
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production of acid N. Toropov : Choinioo- 
mmeralogioal studies of the alvuninates of banum. 
R. Bauax : Interaction of the external and internal 
factors during ontogenesis m Amphibia (2) The 
influence of temperature on the metamorphosis of 
AnMyttoma ttynnum produced by thyroxm D 
Kostoff : Studies on polyploid plants (6) Fertile 
hybrids, TrUicum vulgare—monococAMm E Hasra- 
tian Motor defensive conditioned reflexes in dogs 
with extirpated cortical motor areas of the cerebral 
hemispheres A Lintdbbbo • Influence of the length 
of intervals between the applications of conditioned 
stimub on the energy of conditioned reflexes 8 
Kbajbvoj and F KiRirounNKO . New contribution 
to the mvostigation of developmental stages m wheat. 
V. SUKAOHSiv : Braaenut purpurea, Michx m the 
early tertiary deposits of western Sibena. V. Rbdi- 
KOBZBV ■ Apochexndvitin ronatoum, sp n. Description 
of a new pseudosoorpion from Russia. P Tyttbin : 
Contribution to the biology of the perch (Pena 
fluvtatUu, L ) from Lake Chany, woetem Sibena 


St. Mary's Hospitai., London, at 6 —Dr. Igor N. 

Asheshov “Baoteriophage" • 

Britisb ScntNcat Odidd and Enoinbrbs’ Study Orocp 
ON Goonomios, at S 30—(at the In«titution of Civil 
Engineers, Great George Street, S W 1) —Discussion 
on'‘Economic and Social Reform Programmes” Report 
to be presented by Lieut -Col 3 V Delahaye 
Institution of Elbctbioal ENOiNRBRa, at 6 — Annual 
general meeting to be followed by talking films of 
eminent oleotri^ engmeers. 

Chemical Society, at 8 —Discussion on “The Sigiufloimro 
of Phosphoric Esters in Biochemical Frooesses’’, to be 
opened by Prof R Robinson. 

British Institutis or Radjolooy, at 8 —Dr. O Shearer 
“The X-Ray Microscope” (Presidential Address) 
Royai. Society of Arts, at 8— Prof A F Barker 
“Tlie Evolution of the Industrial System in the Far 
Eaet” 

Fnday, May 17 

Gresham Coixeor, Basinohaix Street, E C 2, at 6 - 
A R Hinks “The Tercentenary of Robert Hooke” • 


Forthcoming Events 

[MttUngt marked wvtK an aeteruk are open to the puMte ] 

Sunday, May 12 

Brituih Museum (Natural History), at 3 and 4 30 — 
Capt. Ouy DoUman “Mammals” • 

Monday, May 13 

University Colleoe, London, at 5 —D H K Lee 
“The PhysiologicAl Effects of Tropical Cbmate” (suc¬ 
ceeding lectures on May 20, 27 and June 3) • 
National Institotb or Industrial Psychology, at 
fl 80—(at the London School of Hygiene and Tropical 
Medicme, Kepuel Street, W C 1)—Prof Major Green¬ 
wood “The Modem Importance of the Temperamental 
Factor and its Ancient History” • 

Armourers' and Brasiers’ Company, at 7— (m the Sir 
John Cass Teohnioal Institute, 31 Jewry Street, EC) — 
Dr H Moore '‘Internal Stresses in Mot^ and Alloys” 
(succeeding lectures May 20 and 27) * 

Royal Geographical Society, at 8 30 —Sir Halford 
Mackinder “Progreas of Geography in the Field and 
the Study during the Reign of His Majesty King George 
the Fifth” 

Tucadsy, May 14 

Institute of Physics, at 3 IS —Annual General Meeting 
Eugenios Society, at S 15—(in the rooms of the Royal 
Society, Burlington House, W.l)—Prof. R. A Fisher 
“Eugwes, Aoodemio and Practical” 

Gresham College, Basingball Street, E C.2, at 6.— 
A R. Hmks "The Astronomy of the Last 26 Years” 
(succeeding lectures on May 18 and 1*).* 

Institution or Civil Engineers, at 6,—Annual General 
Meeting. 

Royal Photographic Society (SoiENTirio and Tbor- 
XIOAL Group), at 7 —Prof Mont* von Rohr “Modem 
Instruments both for the Accurate Depicting and 
Correot Viewing of Perspectives or Photo^phs”. 
tumcNATINO Enoinkrrino Society, at 7.16—Prof M. 
Pirani: “Production of Light” 

Thursday, May 16 

Royal Society, at 4.80 —Pmf B H Fowler • Bakenao 
Lecture. 

Lohoom Matrematioal Society, at 5—(m the rooma of 
the Royal Aatronomieal Society, Buriington Hooae. 
W.l).—mf. E. 0. Titchmarsli. “The Zeta-FanetkMi 
of Biemaim’'. 
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Large-Scale Research in Crop Production— 
Cotton* 

O RGANISED research in furtherance of in¬ 
dustry has, ui proportion to the interests 
involved, developed more slowly for agriculture 
than for industrial oonimodities or for processing 
or for transportation The work of the Empire 
(btton Growing Corporation, one of the youngest 
and now one of the strongest orgaiusations for 
research on crop production, is, however, an 
example of hold development The raw cotton 
position just after the War, when Great Britain 
was dependent on the United States for a very 
high proportion of her Bupphes, led to the founding 
of the Corporation in 1921 Production m the 
newer Empire fields (that is, excluding India) has 
smee then increased from 30,000 to 1)0,000 tons 
The financial support of the Corporation has come 
largely from the cotton spinning industry which, 
hy promotion of research throughout its own 
grave depression, has shown stnkmg faith in 
science In brief, it is the object of the Corporation 
“to put the Empire into such a position that it 
can and will produce, within economic limits, its 
proper share of the cotton required by the 
world ’’ 

This mam objective is easily seen to resolve 
mto a great array of problems Where cotton is 
a more or less familiar crop, increase of yield and 
improvement of quality bring up difficult questions 
of disease, of sod fertility, and in some cAses of 
irrigation But a groat increase in the Empire’s 
cotton .irea is clearly indispensable, and is only 
possible by extension to territories where cotton 
has not been grown at all or only scrappily, for 
simple local use Here are added to the problems 
of estabhshed cotton areas many now, intriguing 
issues Suitable vaneties must be found or mode. 
Labour must not only be trained but also, if possible, 
mode mure effective bj displacing hand tools— 
for the available new areas are largely m East and 
West Africa—by cattle-drawn ploughs and lioes 
In devismg appropnate systems of cropping and 
cultivation for the new areas ho some of the most 
important problems Ancient systems, resting on 
some form of ‘shifting' cultivation, do not readily 
admit a wholly new crop, and that a cash crop, on 
any extensive scale Further, the terrible menace 
of sod erosion hangs over orthodox weed-free 
methods m many places, while maintenance of 


• Empire Cotton Growing Corpomtlon A Review of the Work of 
w Eximlmeat Station*, Sewon l»S3-34 By Dr J C Wlllli Pp. IS. 
xmdon Bmplie Cotton Growing CorportUon, IBSS ) It M 
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fertility is a problem of which green manuring, an 
old, unsolved question of the most progressive 
European countnes, is but a part There are, too, 
considerable issues in ensuring supplies of seeii, in 
grading, marketing and transport. 

The Corporation has provided for the study of 
its problems by setting up stations, twelve in 
number, which besides working independently, 
collaborate with the agricultural departments of 
their temtones A post-graduate scholarship 
scheme has been used to provide a large part of 
the scientific personnel 

This great research orgamsatioii is governed by 
the Director of the ('orporatioii, with advice from 
a small scientifir committee, which meets in London 
Stations have substantial freedom in determining, 
appropriately to their circumstances, the balance 
between primarily scientific and more empirical 
and immediate investigation A purely scientific 
research station in Trinidad (not included in the 
“Review”) is maintained for studies m which central 
effort and the most specialised resources are required 

Suitable collaboration and mutual assistance 
among twelve widely dispersed and variably cir¬ 
cumstanced stations demand—perhaps it. is the 
chief need—a most careful provision for inter¬ 
change of views and experimental results A 
volume of progress reports is issued every year by 
the Corporation, hut this leaves unsatisfied the 
needs of a great number who, as contributors to 
the research fund, or as investigators, or as 


administrators in the temtoriee oonoemed, are 
deeply interested in the realisation of the Cor- 
porotion’s aims It is for them Dr Willis’s review, 
with its admirable brevity and simplicity, is issued 
It 18 natural to find plant breedmg the most 
prominent part of the stations’ work, for in new 
circumstances improved varieties frequently offer 
the earhest opjwrtunity for agricultural progreas 
A selection mode by F R. Parnell, of the Gor- 
jioration’B staff in South Afnea, has, under the 
name of ‘U 4’, now become famous Its great value 
arises from its strong, inherent resistance to the 
jasstd (Empoasca facMltn), an insect which formerly 
threatened to inhibit cotton cultivation over most 
of the southern half of the Afne^in continent 
Dr Wilhs, m dealmg with improvements in 
agricultural practice, refers to the importance of 
“work which has a definite bearmg, not upon cotton 
08 cotton, but on its satisfactory, efficient, and 
economical insertion into the general agriculture 
of the country” This obviously nght, though far 
from common, attitude m research on a single 
crop, gives to the agricultural studies of the various 
stations an admirable range and soundness The 
actual problems are as diverse as the countnes in 
which they occur—Australia, Rhodesia, South 
Afnoa, Fiji, Sudan, the West Indies, and many 
parts of East and West Africa. The Corporation 
may be assured that an annual review m the form 
and the style Dr Willis adopts in this first essay 
will be widely appreciated 


Revi 

Evolutionary Morphology of Plants 
Pnmxtwe Land Plants, also known as the Archegon- 
taUe By Prof F. 0 Bower. Pp xiv-f-658 
(London Macmillan and Co , Ltd , 1936 ) 30« 
net 

T he publication of a new work by Prof F O 
Bower dealing with the Archogoniatie is an 
event of importance in the study*of the morphology 
of plants. For Prof Bower, who has contributed 
largely to our detailed knowledge by his investiga¬ 
tions, has never rested content with mere 
description. He has always aimed at bnnging the 
facte under general conceptions or hypotheses His 
work hoe thus never lost the impulse of the 
evolutionary point of view, whether it has been a 
direct quest for phyletio lines or, as he here puts 
it, an attempt “to visualise the Methods of 
Advance which these primitive Land-Plants appear 


e ws 

to have followed in their evolution” That he has 
retained this aim and the faith that it may be 
reached is closely connected with his work havmg 
been concerned with the Vascular Cryptogams or 
Ptendophyta, for these present exceptionally 
favourable material for evolutionary morphology 
They can be studied apart from the later evolved 
Gymnosperms and Angioeperms, they are repre¬ 
sented by varied living forms and they have a 
wonderfully good and instructive fossil record. 

The Vascular Cryptogams are here considered 
in relation to the Bryophyta, as was the cose in 
“The Origin of a Land Flora”, published twenty- 
seven years ago The subject matter is the same, 
but “Pnmitive Land Plants” is an entirely new 
work. The changes in interpretation are due to 
Prof. Bower’s responses to the additions in the 
interval to our knowledge of the facts The book 
is divided into two parts : Put 1, which occupies 
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two thirds of its length, deals descriptively with 
the mam subdivisions or classes of Bryophyta and 
Pteridophyta The treatment is objective and 
general interpretations of the morphology are only 
foreshadowed These general views emerge into 
full treatment in Part 2, in the course of a dis¬ 
cussion for which the descnptive portion provides 
the data 

The descriptive account of archegoniate plants 
18 written with the clearness characteristic of Prof 
Bower, and is illustrated by a well-selected set of 
figures, many of which have hitherto had to be 
sought in original papers This up-to-date survey 
will doubtless prove a much needed textbook for 
students, though this is not its main purpose The 
■‘Ongm of a Land Flora” was used with gn'at 
gain in this way, and the present book has the 
advantage of deahng with both generations in the 
hfo-history 

Tempting as it is to dwell on the treatment of 
the various groups as described in Part 1, it seems 
more desirable to bring out some of the author’s 
general conceptions and conclusions Attention is 
directed throughout the book to the new light 
which 18 thrown on many features of both genera¬ 
tions by considering relations of size and form 
There is further an excellent brief general treat¬ 
ment of the theory of size as applied to the vascular 
system m Chapter xxviu As regards alternation 
of generations in land plants, the position taken 
up remains essentially that of the “Origin of a 
Land Flora”, though modified m details The 
mteresting types of alternation in brown and red 
algee are not regarded as bearing directly on the 
origin of the Archegoniate sporophyte This is 
still held to be a stage interpolated in the course 
of evolution between syngamy and meiosis Nor 
18 there any change in pnnciple in the treatment 
of the prothalhiB and gametangia or of the em- 
bryology The latter leads to the reoogmtion of 
the primitive spindle, which finds its prototype in 
the Bryophyte sporogotuum, can b« connected 
with Zimmermann’s theory of the telome and leads 
to the inoreaaingly elaborate plant-body of the 
Pteridophytes. This is seen m its simplest form 
in the dichotomously branched leafless Rhymaccaj, 
and the novelty of the author’s evolutionary con¬ 
ceptions becomes evident in considering various 
progressions from this. 

The title of Chapter xxvu, “Axes and lieaves”, 
u intended to indicate that ‘leaves’ may not be, 
and indeed almost oertainly are not, referable to 
one type This is generally accepted when the 
leaves of the gametophyte as well as the sporo¬ 
phyte are under consideration. The more diflSoult 
qnesUon wmoma the simple and often small 
leaves of the PsUotedes, Lyoopodiales and Equiset- 
ales on one hand, and the large and compound 


807 

leaves of the Filicalos on the other In the “Origin 
of a Land Flora”, the niegaphyllous type was 
denveil from the mierophyllous, by increase of size 
and elaboration of the leaf relatively to the stem 
bearing it A fundamental distinction in origin is 
now drawn between oladodo leaves or mogaphylls 
and microphylls or Thursophiflon loaves The 
strong evidence for the interpretation of the fern 
frond as derived from an inoroasingly specialised 
branch-system is dearly statetl It explains many 
details, and leads back to the conception of axis 
and dadode loaf being referable in origin to a 
common scheme of distal forking 

In emphasising the distinctness of the micro¬ 
phylls from the dadode leaves the alternative 
t«>rm, ThursophyUm leaves, indicates the weight 
now attached to the early fossils Diagrams of 
the spmes or leaves of P/nlophyton, AsteroJtylon and 
Arthrmtxgma bring out the foots of construction 
clearly The origin of such leaves in the transition 
region of Asteroxylon and of the Psilotaet'se is most 
naturally interpreted as by enation and not by 
branching On our present knowledge, there is a 
strong case to be made out for progrixseions start¬ 
ing from the wholly leafless branch-systems 
illustrated by the Rhyniaceae towards the two 
types of foliar development A further question 
IS raised by the inquiry whether in ferns with 
their cla<lode leaves there are parts oomparable 
with the spines or loaves of mierophyllous 
Ptendophyta The dermal appendages of ferns 
have features m common with the microphylls, 
and compansons, which may have morphological 
importance, can be instituted between them It 
18 pointed out, however, that the resemblances 
may be homoplastic and not homogenetic 

What 18 brought out by the comparative survey 
of the vegetative organs of Ptendophyta acquires 
further significance in the light of the examination 
of the spore-bearing members in Chapter xxix 
Again only salient points can be noted The 
Bryophyte sporogomum, especially as illustrated 
by that of Anthocproa, comes into the comparison 
not only by way of the problematical SporogonUet 
but also because of the general features of the 
undoubtedly vascular Homea and Rhynta This 
loads to a conception of the elaboration of form 
by way of tlie branchmg of a sporogonium-like 
structure The sporangia, terminal in Rhynta, may 
be grouped in leafless strobdi as in Zosterophylium 
Condensation of the ultimate fertile regions of a 
branch-system gives a natural key to the sporangio- 
phono condition To this leafless typo of plant 
the enation of microphylls in the region inter¬ 
vening between the rhizome and the fertile 
HosttmeUa-like region introduces a further com¬ 
plexity, as illustrated by AsUroxylon In some 
advanced Vascular Cxyptogams, notably m 
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Equisetum and Archceocalamilea, the fertile region 
consists of sixirangiophores borne on a mam axis 
without any associated ‘leaves’ Comparison with 
other extinct Equisctales suggests the invasion 
of this fertile region by microphylls which beeiune 
a very definite feature of the strobilus A similar 
explanation is shown to be appluable in the 
Psilotales and Sphenophyllales The constancy of 
the relation of sporangium and sporopliyll in 
Lycopodiales jirosents an evident difficulty, but 
in this connexion it is possible to point to the 
condition in Zosterophyllum, where larg(> sporangia 
of Lycopod-typo form a strobilus free from leaves 
While there are no forms showing the invasion of 
such a fertile region by microphylls, the starting 
point IS illustrated by a known plant 

The above is a condensed statement of a new 
and interesting interpretation of the strobilus of 
microphyllouB Ptendophytes Morphologists will 
have to refer to the evidence in full as it is given 
m various parts of the book It should be addisl 
that, just as a possible equivalence of the dermal 
appendages of ferns with microphylls was sug¬ 
gested, HO a broad correspondence can be traceil 
between the sorus of ferns and the sporangiophore 
The parallel can be further extended, and the 
sorus with its indusium compared to the sporangio¬ 
phore with its associated microphyll 

It is scarcely necessary to follow the combination 
of the general concx'ptions, some of which have 
been considered above, into the organographic 
analysis of the plant in Chapter xxx and the 
summary of the whole argument ui the concluding 
chajiter Enough has been said to make it, clear 
that this essay, as the author lUuminatingly terms 
it in the dedication to the memory of Dr D H 
Scott, raises fundamental questions in the morpho¬ 
logy of the Archegomate We are led to consider 
again aspects of these plants that, unless we are 
to remain content with mere doscnption, demand 
some evolutionary explanation Prof Bower 
brings before us the challenge of the facts and the 
solutions he can suggest These carry great weight 
from his life-long study of the group, though he 
would probably be the first to disclaim for them 
any finality But the play of ideas on the facts as 
known at present keeps interesit alive, and now, 
clearly expressed conceptions are valuable, whether 
they come to bo accoph^ or lead to the formulation 
of alternative views In either case our knowledge 
is made more coherent, and there is probably no 
other way in which evolutionary morphology can 
advance 

The value of the conclusions thus lies partly m 
themselves, but perhaps of oven greater importance 
is their effect as a stimulus to the search for further 
facts, whether in the comparative morphology of 
existing plants, m the fossil history or m experi¬ 


mental morphology That our general views and 
working hypotheses are other and fuller than if 
this book had not been written more than justifies 
what 18 said in a sentence on its wrapper “The 
author believes that at the end of a long life of 
research some comprehensive expression of opinion, 
however tentative and imperfect, would aid 
students who will carry on the work ’’ It will 
indeed be recognised by all students of plant 
morphology that “Primitive I^and Plants” adds 
greatly to the debt which they already owe to 
Prof Bower for “The Origin of a Land Flora” 
and “The Ferns” W H Lano 

Israel m the Making 

The llentage of SoloTnon an Htstonml Intro¬ 
duction to the Sociology of Ancient Palestine By 
•John Garstang (Herbert Spencer's Descriptive 
Sociology, continued by his Trustees, Vo] 3 ) 
(Published for Herbert Spencer’s Trustees.) Pp 
xv-i-439-1-4 plates (London Williams and 
Norgate, Ltd , 19.34 ) 20« net 
■‘'HIS contribution to the “Desonptive 
Sociology” planned by Herbert Spenoer, and 
continued by his Trustees, is the third volume of 
the new octavo series, and a welcome contrast to 
the earlier folios But it seems to have been con¬ 
structed round the Sociological Index (p. 395) of 
passages m the oarhor books of the Old Testament, 
and oonsequently tends to lapse into minute 
enumerations of arohmulogioal or administrative 
detail, reimmsoont of Numbers and Deuteronomy 
rather than of Exodus. Much of the topographical 
and strategical material of the author’s recent 
Joshua, Judges has, hoivever, been incorporated, 
and a summary of modem cntioal hypotheses and 
interpretations of Hebrew traditional history 
Perversely, however, Ifrof Garstang “carefully 
abstained from using” other people’s “books as 
works of reference” and consequently has made 
some mistakes from which better acquaintance 
with the hterature might have saved him 

Prof Garstang’s own wide experience of hfe m 
Palestine and of the ‘methods and practice’ of 
excavation furnish him with some mteresting 
parallels and illustrations, but a characteristic 
inability to come to the point makes the book 
disappomtmg to use The ‘J’ and ‘E’ documents 
“refer most nearly to contemporary events” (p. 12), 
but to what events f And what is the “accepted 
theory” on p 339 ? “Three vast areas” (p. 13) 
ore “peopled by a more or less kindred stock”, 
but idhat areas, and which stock ? The Ganaamtee 
(p 23) “were possessed of a formidable arm of 
war”, but we have to wait to learn (p. 108) that 
their "chief offensive arm” was the chariot, and 
that Israel had it not. Allusions (p. 186) to 




May 18, 1935 NAT 

“money”, “cash” (p 67-8) and “silver currency” 
(p 86), to an "arterial road" (p 339), to “democ¬ 
racy” m Gideon (p 113) and Phihstia (p 267), to 
“theophorio names" (p 166), to “a kind of maize” 
Ip 324) need explanation in a book intended to 
be popular on the other hand, it is unnecessary 
to explain ‘cuneiform’ more than once Oaxos 
18 not on the coast of Crete, and Zagros not in 
Crete at all (p 231) unless Zakro is meant If 
“no distinctively Philistine interments have 
been recognized” how does the “crater-vase 
suggest cremation” (pp 234, 240, 243), seeing that 
this fbrm 18 common in bunal-chambers in 
Phoenicia, Cyprus and the dilgean ^ Surely the 
“only known attempt to represent Israel’s God” 
on a coin should have had an illustration or at 
least be identified by reference to one It does not 
help much to visualise Solomon’s buildings, to bo 
told, as m the Authorized Version, that the doors 
“like the posts, were ‘square m prospect’ ” , and 
is it seriously suggested that the pnvato chapels 
built for Solomon’s wives “opened tlunkmg minds 
to a broader conception of a Godhead that should 
comprehend all go^" ? 

Of Solomon himself. Prof Garstang thinks 
poorly Bora in the purple, he dissipated his 
“heritage”, and provok^ reaction against 
monarchy and monotheism alike What is 
nowhere explamed, however, is the unique fame 
of his “Wisdom” , nor is there any serious attempt 
here to reconstruct the art, apart from the mere 
structure, of his Temple. Here, at all events, an 
excavator might be allowed to guess. 

J L Myres 


Universities of the British Empire 
The. Yearbook of the Vmvemtxea of the Empire, 
1935 (Published for the Universities Bureau of 
the British Empire ) Pp xxxi -F1057 (London 
O. Bell and Sons, Ltd , 1935 ) 15s net 

'T'HE publication of the 1936 issue of this annual 
marks the attamment of its twenty-first year 
Like the goddess Minerva, with whom it has a 
certain afl&mty, being a yearbook of the learned 
world, it never knew mfancy, but it bears to-day 
immistakably the stamp of maturity It still 
retains its original charactenstio features . (1) a 
section for each university opntaming a directory 
of the ofBcers and members of the staff (the 
teaching staff being arranged under subject head- 
general information about the umversity’s 
organisation, regulations, etc., and reports of 
events of outstandmg interest which occurred 
during the past year , (2) an index of names 
covering ail the universities. To these have been 
added five Introductory chapters dealing with the 
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universities of Great Britain and Ireland, of 
Canada, of Australia, ot South Africa and of India, 
a largo number of appendixes containing a vast 
amount of information, conveniently displayed, 
about admission to universities, open post-graduate 
scholarships, professional associations, centres of 
scientific and industrial research and various other 
matters and a general index 

The introductory chapters, deahng with the 
umversities’ lustories, regulations and practice, 
are readable essays, stnking a happy mean 
between the slap-dash and the unduly elaborate, 
and are kept up to date by frequent re-editing 
Of the appendixes, one shows the countnes of 
ongui of umvorsity students in the British Isles 
m greater detail than the returns of the University 
Grants Committee It appears that last year more 
than five thousand students came from abroad 
from continental Europe, 1098, Asia 1,739, Africa 
888, Amenoa 1,070, Australia 365 Of the European 
students by far the largest quota came from 
Germany—436 Prance sent 81, Norway 47, 

Switzerland 46 and Holland 42 Another gives a 
useful short bibliography of works relating to 
universities When the Yearliook was first com¬ 
piled it was hoped to arrange all its information 
in so orderly a fashion that no index other than 
the mdex of names would bo nei'ded The ideal 
was adhered to in theory too long after it had 
become obviously unrealisable in practice In 
recent years a good general index has been per¬ 
fected A perusal of the Yearbook, necessarily 
rather cursory, has brought to light notlung to 
which exception could reasonably be taken except, 
perhaps, in the Durham t'-olleges section, a dis¬ 
concerting entry “For early history, see Year- 
book for 1929" 

The Yearbook has suffered through the un- 
timelinoss of its birth—six months before the out¬ 
break of the War—and though its valiant struggle 
for existence in the stormy period 1914-18 was 
successful, it found itself thereafter in a world 
in which the dominance of nationahsni has un¬ 
fortunately not been confined to the political and 
economic spheres A generation ago the Yearbook 
would have had a much larger circulation in foreign 
countries than it has to-day. Even withm the 
Empire its circulation is not nearly so large as its 
potential utility should make it The preface 
oharactonses its contents as “such information 
as may be of interest to members of universities 
and colleges, to Government departments, clubs, 
schoolmasters and the public generally” But until 
public librarians and, it may be added, writers on 
university topics in the pubhe press, recognise its 
merits more generally than at present, its utihty 
to the general pubho will remain almost wholly 
latent. 
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Short Notices 


General Astronomy By Dr H Spt'ncor Jonra 
Soeond edition Pp viii4-437+28 platrs (lion- 
don Edward Arnold and O-o, 1934 ) 12« 6d 

kSmcK tht> year 1922, when the first ixlition of the 
Astronomer Roynl’s ' (Jenf'ral Astronomy” was pub 
lishod, the proftress of the science has boon truly 
remarkable Naturally tins cannot be said of all 
that brood field where advance has boon hIow1> anil 
laboriously consohdati'd by centuries of patient 
obsen'ation There is a very wide re^on where 
methods and ideas are static They retain their 
unportance, but descriptions of them once given do 
not call for constant revision 'fhero is, on the other 
hand, a part of the science, chiefly in stellar 
astronomy, where the application of moilem physical 
theory has changwl the scene, and ideas an* in a 
state of flux 

The second iidition of the Astronomer Royal’s work 
preserves an account of those parts of the subject 
which may be regardeti as standard, but it also 
includi*s a new treatment of that domaui where 
progress has been most rapid The author has 
BucctsHled m conveymg a remarkably comprehensive 
view of the present state of the science It is, of 
course, a trustworthy picture, perhops a little over¬ 
crowded with detail, but on tlie whole well pro¬ 
portioned It must be felt that the work in its new 
form approaches the limit of what can 1 k» reasonably 
comiireased witlim the bounds of a single volume 
An excellent account of the ideas associated with 
an expandmg iiniv ersc' is included Here no hesitation 
IS shown in accepting the crude Doppler interpretation 
of the nebular recession The difficulty presented by 
the evolutionary timc-scalo is clearly stated (Ij 276) 
But no mention is made of such jiossible woys of 
escape us that suggested by Prof, W D MacMillan 
m his letter in Natxikk of January 16, 1932, ji 93. 
Con It be that the abstnise is now preferred for its 
own sake to the simple f 

Bxomathetnalxes being the Principles of Mathematics 
for Students of Builogical Science By Dr IV M 
Feldman Second edition, reset aiid onlargeil 
Pp xviii-)-480 (London - Charles (Jriffln and (’o , 
Ltd , 1035 ) 26« net 

Thk first edition of Dr Feldman’i^ book appeariYl in 
1923 and filled a serious gap m mathematical litera¬ 
ture. It has now been out of print for some years, 
and a new edition is to be warmly welcomed, there 
bemg still no other book covering the same field 
The new edition has been extensively revised and 
many errors have been eliminateil New chapters, 
on nomogra{^y and on the estimation of errors, have 
been added. The chapter on biometry has been 
enlarged, and now forms perhaps the best mtrodiiction 
to this important subject for the biologist with only 
a small Imowlpdge of mathematios 
Dr. Feldman’s choice of matter is good, his 


exjKisitioti IS deal, and many of his biological examples 
are excellent But it is sincerely to be regretted that 
ho has not sought the criticism of a competent 
mathematician with regard to the details of hia work 
Incomplete and misleading statements are not un¬ 
common, and most of them could lie eliminated 
without adding to the difficulties of the reader The 
definition of a convergent series on p 73 la false, as 
18 the statement on p 124 that the graphs of all 
cubie functions are S-shaped Examples of such 
errors could be multiplied It is to be hopotf that a 
third isbtion will at some time be oalloil for and 
that Dr Feldman will remove these blemishes from 
his valuable liook 

The Journal of the Institute of Metals Vol 55 (No. 
2.1034 ) Edited by (} Shaw Scott Pp 304 + 17 
plates (London Institute of Metals, 1934) 
31« M net 

This volume contains eighteen papers presented at 
the autumn meetmg of the Institute of Metals held 
in Manchester, together with the thirteenth Autumn 
Ixsituro The latter, delivered by Dr J L Haughton, 
took the form of a memorial tnbiite to the late Dr 
Walter Kosonbam, and gave an outline of Rosenham's 
outstanding contribution to physical metallurgy 
during his long tenure of office as superintendent of 
the Metallurgy Department of the National Physical 
Laboratory 

The most outstanding contribution to metal¬ 
lurgical knowledge contamed m this v'olume comes 
from the recently founded International Tin Research 
and Development Ckmnoil Mr. D J. Macnaughton, 
the director of research, contributes a paper on “The 
Improvement of White Bearing Metals for Severe 
Service”, while three other papers sponsored by the 
same body deal with the behaviour of these alloys 
under various deformation testa, and present some 
valuable fundamental data The very full disoiission 
on these four coutributiona makes this volume piar- 
tioularly valuable as a work of reference on an 
important group of alloys. 

Bergtschntsches Taschenuibrterbuch Ted I. Engliach- 
Deutsth Von Prof W Sohulx, Prof H Louis 
und Bergaasessor Goethe Pp 90 (Essen Verlag 
Gluckauf GmbH, 1934 ) 4 20 gold marks 
This is a highly specialised glossary of teohnioal 
terms used m mming, mmmg engmooring and mining 
geology. It mcludes, m addition to teohmoal and 
acientifio terms m general use, special terms peculiar 
to particular looaUties This feature should make it 
particularly useful to German-speaking individuals 
who wish to road English mining literature, even 
though the glossary is not free from inaoouraoy and 
lacks some terms which ought to have been included. 
The oomplementary Oennan-English part of this 
handy pocket glosMiy is promised. 
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The Industrial Transition in Great Britain 
By Dr K. G Fkniclon 


D uring the Jiost-War yaars, important 
changes have been takmg place in the 
distribution of industries and employment in Great 
Britain Some of these are well known and the 
effects are fully appreciated, but concerning others, 
facile generalisations are frequently made, and this 
despite the fact that there are few economic 
problems in which the statistical information 
available is so abundant 

During the eleven years 1923-34, unemploy¬ 
ment has fluctuated from somewhat loss than 0 
per cent to about 23 per cent, whereas in pre-War 
days unemployment varied between 2J per cent 
in the best of times to a little more than 10 per 
cent m the worst Pre-War unemployment 
statistics, it 18 true, are much less adequate than 
those available to-day, and also certain persons 
now regarded as unemployed might not have been 
so regarded before the War, but at any rate it is 
clear that unemployment is nearly double that of 
pre-War days It would be a mistake to imagine 
that the figures of recent years represent a 
permanent state of unemployment of something 
like two milhon workers, because in actual fact 
unemployment has been spread in each of these 
years among five or six milhon workers—^that is, 
about half of the insured population—some suffer¬ 
ing little from unemployment and others severely 
There are two kinds of unemployment, one 
intermittent, the other prolonged, and it is on 
those in the latter category that the most tragic 
consequences of the industrial transition have 
fallen 

How are we to account for the change in the 
proportion of unemployment since the War ? Is 
it due to the introduction of machinery, and must 
the inevitable result of scientific progress be that 
more and more persons will be thrown out of 
employment ? Past experience does not bear this 
out as inevitable During the nineteenth century 
—despite enormous technical progress and a great 
increase in population—unemployment did not 
steadily become greater The popular view that 
machines are ,steadily mcreasing production and 
at the same time steadily throwing men out of 
employment oanhot be sustained by reference to 
statistics of production and employment For 
example, between 1924 and 1929 the index of 
production rose from 100 to lll-S and the employ¬ 
ment index increased from 103’8 to 110 S Nor 
would it seem, taking mdustry as a whole, that 
men are being displaced by women, whatever may 
be the ease in particular industries or occupations. 
Census returns show that the oeeufued female 


population in England and Wales accounted for 
30'4 per cent of the total occupictl population in 
1881, for 29 7 per cent in 1911, for 29 .5 per cent 
in 1921 and for 29 8 per cent in 1931 

After the War, a readjustment from war- to 
peace-time demands had to be effected, and even 
more difficult has been the problem of reshaping 
the structure of Bntish industry to meet the 
decline in exports which has resulted from in¬ 
dustrial development in foreign eoiintnes, the 
imposition of all kinds of restrictions on foreign 
trade, and technological changes such as the 
displacement of coal by oil fuel especially in 
shipping 

Furthermore, the slowing down of the rate of 
increase of population in so many countries has 
tended to shift demand from primary to secondary 
industries, ami it is no longer possible for the basic 
industries providing ordinary necessaries of life to 
expand at the same rate os was formerly required 
by ever-mcreosing populations These various 
changes have had severe reactions on British 
foreign trade, since a disproportionate amount of 
our industnal resources wore engaged m the pro¬ 
duction of primary commodities 
The changed fortunes of the various industries 
are strikingly brought out by figures for the years 
1923-34 relating to the number of insured persons 
in employment issued by the Ministry of Labour 
and published in the Mtnudry of Laixmr Gazette 
for December last (London H M Stationery 
Office), from which the following figures have been 
extracted Since both 1923 and 1934 were years of 
incipient recovery after a period of depression, a 
comparison between them would seem to be 
permissible, provided it is borne m mind that the 
insured population increased in this perioil by a 
little more than 16 per cent 

Taking first the depressed industries, those which 
have suffereti a loss m employment of upwards of 
10,000 persons each since 1923 are listed in Table 1, 
fluctuations in employment being shown by moans 
of index numbers for the different years 
Coal mining has shown the greatest contraction 
owing to loss of export markets, economies in the 
use of fuel and other causes. The iron and steel 
trades, on the other hand, have made a marked 
recovery in recent years owing largely to the 
tariff. Practically all industries show some im¬ 
provement in 1934, with the exception of cart 
and carriage building, which has suffered from the 
oontinued development of motor transport 

In marked contrast are the expanding industries, 
the more important of which, from the pomt of 
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view of additional employment afforded, are act 
out in Table 2 

Altogether, the expanding industries have given 
employment to the equivalent of all those dis¬ 
placed since 1923 from the declining imlustries and 
have provided employment for nearly a million 
persons in addition In these industries, manv of 


rather to its success in attracting new industries 
Moreover, its typical industries are luxury trades 
or light industries which have been less hard hit 
than the old-established industries of the north. 

The economic transition which is slowly working 
Itself out becomes more apparent if the expanding 
industries are classified in groups as follows 



comparison betwts^n 1921 and lfl'l4 l« 
s Index numbeni *re Iswul on eetlrast 


the factories recently built are not inferior to any 
in the world m respect of equipment, layout or 
technique 

Further inlormation regarding industrial develop¬ 
ment has recently been published in a Survey issued 
by the Board of Trade, which shows that 4fi3 new 
factories employing 29,5(K) persons were established 
in 1933, of which 220 were located in (ireater 


(1) distributive trailes and road transixirt, (2) 
building and pubbe works contracting, including 
the construction and provision of materials tor 
houses, shops, pubho buildings, roads, drainage and 
other communal services , (3) administrative and 
organising services, intluding thosi* of local 
government,insurance, banking, education, health, 
office employment and scientific research , (4) new 


Kxpiin<llng Induntrim Orrxt Britain and Nortliem Ireland 



Ixindon, 94 in the north-west of England and 63 in industries and the manufacture of specialised 
the Midlands In the same year, there were 96 fac- products. 

tory extensions, while 409 factories were closed The changes m industrial structure revealed by 
down Only three of the new factories represented the statistics reflect deep-seated economic and 
transfers from the north to the south, and of these, social changes in the life of the community As 
two were aircraft factories The growing industrial- examples wo may refer to housing, the great 
isation of the south of England has been due not development of which is revealed by the fact that 
to the transfer of factories from the north, but between 1923 and 1933 inclusive, some 1,800,000 
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housee have been built in England and Wales. The 
spread of leisure has led to a marked expansion 
in entertainment and sport, while changes m 
social and domestic habits account for the develop¬ 
ment of bus travel, the growth of restaurant and 
hotel busmesses and the expansion of laundry and 
similar trades which provide services formerly 
carried on in the home 

The new manufacturing industries are much 
more numerous than is commonly supposed, 
though the development of many of them is hidden 
under the generic names in the Ministry of Labour’s 
list In the development of new industries, or the 
recent expansion of the old-established trades, 
scientific discovery or the appbcation of science 
has played an important part. A long hst of such 
products could be given, but it must suffice to 
mention rayon ; aircraft; motor-cars , olectne 
cables, lamps, motors and apparatus, radio, 
neon signs , photo-electric apparatus , pharma, 
ceutioal chemicals ; detergents , synthetic resms 
and other plastic materials , cinematograph films , 
refrigerators; sohd carbon dioxide, chromium 
plating , cellulose products , and canned foods 
Indeed, the extent to which scientific research is 
transforming methods of production is seldom 
fully reahsed, and, as was stated in a report of 
the Department of Scientific and Industrial 
Research, “m nearly every industry to-day, move¬ 
ments are on foot to apply old materials to now 
uses or to discover uses for new products” 


In rayon, the relation of science to industry is 
conspicuously close, and this industry has made 
rapid progress in those countries which possessed 
a well-developed chemical industry. Other 
thriving new-comers are the plastic industries , 
the products of which are now extensively utilised 
not only for accessories of all kmds, but also in 
the manufacture of silent gear wheels and in 
chemical engineering, whore their resistance to 
boilmg acids and corrosive fumes are of value 
Canning is another industry which has recently 
made rapid progress m Great Britain , expandmg 
its production from about 2-3 million cans in 1926 
to more than lOO million cans in 1931 Special 
problems hwl to bo overcome on account of the 
high acid content of Bntish fnnt, and the difficulties 
in preserving the colour and flavour. Many 
ingemous machines have been constructed by 
British manufacturers for this industry 

In connexion with the buildmg-up of new 
export trades, scientific apphcations arc an essential 
asset Specialised products, combining high quahty 
with skdlod workmanship, are frequently assiured 
of a ready sale overseas, such as has been achieved 
by British manufacturers of light aeroplanes, 
motor-cars and electrical apparatus An interest¬ 
ing illustration of the advantages of scientific 
specialisation in export industries is the almost 
exclusive utilisation of British photographic 
and projection lenses in the film studios of 
Hollywood. 


The Professors of the Royal Institution 
By Thomas Martin 


"D Y the election on May 7 of Sir James Jeans 
as professor of astronomy in the Royal 
Institution, its members have exercised a privilege 
which has not been used since 1863 Faraday 
was then the Fullerian professor of chemistry, but 
he was m his declining years, and Dr (afterwards 
Sir Edward) Frankland was elected to a separate 
professorship of chemistry. Frankland discharged 
the duties until shortly after Faraday’s death in 
1867, when Odling became the Pullenan professor 
and Frankland’s professorship was allowed to 
lapse. The ,other ‘elected’ professorship m the 
Institution at the time, that of natural philosophy, 
had been established ten years earlier, and was 
not so short-lived. It was created for John Tyndall 
when he went to the Institution in 1863, to become 
the friend and colleague of Faraday in the last 
fourteen years of hk life ; and it has continued 
by election and re-election to the present day. 

Lectures on scientific subjects, to be given in 
a lecture room with the most up-to-date facilities 


for experiment and demonstration, were a part 
of the original scheme drawn up m 1799 by the 
founder, Benjamm Thompson, Count Rumford; 
and when Rumford’s proposals were adopted and 
the Royal Institution of Groat Bntam came into 
existence, the “teachmg by courses of philosophical 
lectures and experiments the apphcation of science 
to the common purposes of hfe” was recited as 
one of its objects m the Royal Charter granted 
by King George III. The lecture room was con¬ 
structed, under Rumford’s personal supervision, 
at the house which had been purchased m Albe¬ 
marle Street, and the procedure to be followed 
in appomtmg professors and lecturers was laid 
down in the by-laws given to the new Institution. 
The professors were to be elected annually by 
ballot, and a new professorship could be estab¬ 
lished at any time, by resolution projiosed by 
fifteen members, which must be carried at one 
general monthly meeting and confirmed at the 
next. 
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The first of the Boy«l Institution professors 
was Dr. Thomas Gamott Trained as a physician, 
Garnett had already established a reputation m 
his profession and as lecturer at Anderson's 
Institution in Glasgow when, in 1799, he aooepted 
the invitation conveyed by Rumford to join the 
new institution in London He was elected pro¬ 
fessor of natural philosophy and chemistry, and 
on his arrival in December, entered with en¬ 
thusiasm on his vaned duties , but his tenure 
was not destined to be a long one After soino 
initial success with lus London audience, he found 
himself handicapped by ill-health, by a oertain 
diffidence as to Ins own powers, and by hia north 
country accent Moreover, he worked under the 
critical eye of Count Rumford, who bved at the 
Institution at the time, and personally supervised 
every detail of its activities It is not surprising 
that causes of difference appeared In Rumford’s 
view the lectures given by the professors wore 
those they were requested to give, and the experi¬ 
ments they mode were those they wore directed 
to make, by the Managers and the various com¬ 
mittees The work of the professors was but a 
part of the whole The Institution, with its 
Ubrary, its workshops, its school for trainmg 
workmen and mechanics, its repository for models 
and inventions, was formed for “diffusmg the 
knowledge and faciLtating tho general intro¬ 
duction of useful mechanical inventions and 
improvements”. It was a part of the phil- 
anthropical activity of the day, an attempt to 
bring to the working classes a knowledge of the 
useful applications of science. 

Garnett found the difficulties of his position too 
great for him ; and resigned his professorship in 
June 1801. Before he left, a lecturer in chemistry 
was appointed to share the work Rumford, 
writing of the new appointment to his daughter 
Sarah, in America, said • “We have found a moo 
able man for his place as lecturer, Humphry 
Davy” ; and in March 1801, Davy was brought 
from Dr Beddoes’ Pneumatic Institution at 
Bristol, the place of his experiments on nitrous 
oxide, to begin the career of exposition and research 
which was to bring fame to himself and to tho 
Institution in which he worked 

To begin with, Davy, then 'only twenty-three 
years of age, was in a junior position , and when 
Garnett resigned, a new professor of natural 
phUowjphy was elected, the Quaker physicist, 
physician and Egjnptologist, Thomas Young 
Thus, almost at the outset, the Royal Institution 
had associated in its work two men, Young and 
Davy, wh<»e names are among the greatest in 
English science Young was engaged at the time 
on those papers on the theory of light and colours, 
in which he states his conclusion that “radiant 


light consists in undulations of the lumniferous 
ether” and explains the phenomena of interferenoe 
by means of the wave theory. Although Young 
was, aoootding to Davy, a most amiable and good- 
tempered man, his somewhat severe and didaotio 
manner as a lecturer gave him no great success 
with popular audiences He held his professorship 
for only two years, and then retired, to devote 
himself to his medical work and other pursuits 
Davy became the professor of chemistry, and 
his work, more than that of any other man, deter- 
mmed the lines on which the Royal Institution 
was to develop In the lecture theatre, he possessed 
all those quahties which Young lacked He in¬ 
fected his audiences with his own enthusiasm. 
Such was the charm of his personality and the 
eloquenoe of his discourse that he made his 
scientific lectures one of the fashidnable amuse¬ 
ments of London. Interest in him was heightened 
by the discoveries he soon began to make m the 
laboratory, in particular, those on chemical de¬ 
composition by means of the electno current, 
which enabled him to prepare sodium, potassium 
and other elements, until then unrecognised Later 
came the Continental tour, with Faraday as his 
assistant, and the discovery of iodine in Pans, 
and, on his return to the Institution, the invention 
of the wire gauze safety lamp for mmers 
Davy’s activities m the laboratory and the 
lecture theatre established the traditions which 
have ever smoe characterised the work of the 
Royal Institution, of research inspured and largely 
carried on by tho resident professor, and exposition, 
aided by all the resources of experiment, m terms 
suited to the layman aa well as to the man of 
science. The Institution continued to attract the 
“higher ranks of society” whom the early Managers 
had wished to interest in it as a missionary 
enterprise depending on their support, but it 
beoame also a scientific centre, a place of original 
research in the problems of pure science which 
interested the professors Its scope had become 
at once wider and narrower tihan the original 
intention. The training of meohamos, the con- 
struotion of kitchens, of models, and other measures 
for introducing scientific improvements for the 
benefit of the lovrer classes, were dropped ; although 
the Managers responsible for the change consoled 
themselves with the thought that the poor must 
surely benefit indirectly from the useful activities 
to which the upper clawws of the metropolis could 
now devote their leisure Count Rumford, soon 
after Davy’s arrival, had fallen out with the other 
Managers, and gone to live in Paris, whenoe he 
grumbled by letter to Sir Joseph Banks at the 
change of plan in the institution he had founded. 

Davy continued in his professorship until 1813. 
In the previous ywir he had been knighted by the 



May 18, 1935 


NATURE 


815 


Frinoe Begent, and now, on his marriage to the 
wealthy Mrs. Apreeoe, went to live away from 
Albemarle Street. He was made honorary pro¬ 
fessor, and alUioug^ be gave no leotures, oon- 
tinned to work m the laboratories for some years 
after. Early m this year he did one of his greatest 
services to the Institution by engaging Michael 
Faraday, a bookbinder’s apprentice who had 
shown some mterest in science, as his assistant 

The new assistant soon proved his worth, and 
began the progress which made him eventually 
Davy’s successor, and the connexion with the 
Boyal Institution which was to extend over fifty- 
four years His duties were to assist Sir Humpliry 
in his researches and to attend on the other 
professor and lecturers W T. Brando had taken 
Davy’s place as professor of chemistxy, and 
Faraday’s first opportumty of demonstrating his 
powers as a lecturer m the Institution came some 
years later, when he was called upon to take 
Brando's place m an emergency. 

Faraday’s trainmg m his years as Davy’s 
assistant made of him a good chemist and a skilled 
experimenter. His first attempts at research of 
his own were naturally on chemical problems, and 
early suooessea were the discovery of new com¬ 
pounds, inoludmg in particular “bicarburet of 
hydrogen” (benzene) The news of Oersted’s 
expenments at Copenhagen set Davy to work on 
electromagnetism, and stimulated soientifio interest 
all over Europe Faraday, following the develop¬ 
ments closely (since his tour in 1813-15 m France 
and Italy vdth Davy he knew some of the men 
whose papers he was reading), had by 1821 made 
his own contribution to the subject by his dis¬ 
covery of the electro-magnetic rotations It was 
the beginning of his eleotnoal researches. 

The audiences in the lecture theatre discovered, 
too, that the young assistant had powers of his 
own Brande, who retained his professorship 
until 1852, was not, it seems, an inspiring lecturer 
Faraday, whose methods were less impulsive than 
those of Davy, had fluency and address at the 
lecture table, with a genius for apt experiment, 
and as the years went by he odlshone his former 
master in his ability to M the lecture theatre and 
stir m hJs audience some reflection of his personal 
enthuriasm. 

In 1833 a ntew professorship was established, of 
a different kind from the oth^ John Fuller, a 
wealthy landowner and member of Parliament, 
made a gift of money for the endowment of what 
was called the Fuller!^ professorship of chemistry, 
the appointmmts to which were to be made by 
the Committee of Managers, and were not subject 
to annual re-eleetioa by the members. Faraday 
become the first Fullerian professor, and occupied 
the ohair until his death in 1867. 


It 18 difficult to speak of Faraday’s professorship 
in a few words It may be said that for nearly 
forty years, from the moment when m 1826 he 
became Director of the Laboratory following 
Davy’s statement that ‘‘ho coniidered the talents 
and services of Mr Faraday, assistant in the 
laboratory, entitled to some mark of approbation 
from the Managers”, he earned the Institution on 
his shoulders. Ho upheld and extended the tradi¬ 
tions which Davy had originated Two of the 
oharactenstio activities, the Fnday evening dis¬ 
courses and the Christmas juvenile lectures, owe 
then* inception almost entirely to Faraday To 
his audiences, he was without a nval m his mastery 
of the arts of exposition and demonstration by 
expenment His discovery of electromagnetic 
induction and his researches in electro-chemistry 
and electrostatics made him the first man of 
soienoe of his age 

Puller had endowed a second professorship m 
1834, of physiology Unlike that of ohemustry, the 
FuUenan professorship of physiology was to be 
held for a fixed term of three years. P M Roget 
was the first professor, and he has been followed 
by a line of distinguished men The list meludes 
the names of T H Huxley, Sir Richard Owen, 
Sir Michael Foster, Sir Edwin Ray Lankester, and 
more recently Sir Charles Sherrmgton, Sir Arthur 
Keith and Sir Grafton EUiot-Smith 

Tyndall owed his connexion with the Institution 
to the favourable impression he made when, os a 
young physicist of promise, after a period of work 
in Germany, he was invited to give a Fnday 
evening disoourse His election in May 1853 as 
professor of natural philosophy followed, and the 
later years at least of lus professorship must be 
within the memory of many now living. It is said 
that he and Faraday worked together m the 
closest harmony, and that the relations of the 
older to the younger man resembled those of a 
father to a son On Faraday’s death in 1867, 
Tyndall followed him as the resident professor, 
and lived at the Institution until his retirement in 
1887 He did valuable experimental work on the 
radiation and absorption of heat by gases and 
vapours, and his eUsoovery that bacteria will not 
breed in dust-free air has bron of great importcmoe ; 
his work on sound was done as soientifio advisor 
to the Trinity House, in which oflioe he succeeded 
Faraday He is perhaps best remembered as an 
expositor, for his animation and lucidity as a 
lecturer and for the felicity of his style as a popular 
writer on soienoe. 

William Odling, who succeeded Faraday as 
FuUenan professor of ohemistry, resigned in 1873, 
aft»r five years. He was followed, for another 
period of five years, by Dr J. H. Gladstone, who 
in tom was succeeded, in 1877, by Professor 
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(afterwards Sir James) Dewar This was the 
beginning of another long tenure, for Dewar held 
the professorship for forty-six years, until his 
death in 1923 , and from 1887, after Tyndall’s 
retirement, he lived at the Institution as the 
resident professor 

Dewar’s matchless skill as an expenmenter, the 
fame of his researches, and of his Friday evening 
lectures with their carefully prepared and rehearsed 
demonstrations, are well known and remembered 
In the Royal Institution laboratories, with ap¬ 
paratus often on an engineering scale, ho liquefied 
the so-called permanent gases, and produced them 
for the first time—oxygen, hydrogen and air—^m 
quantities suificient for experiments on the pro¬ 
perties of materials at the very low temperatures 
he reached , he invented, as a container for the 
cooled gases, the 'thermos’ or Dewar flask , and 
he developed the method, of great technical 
importance, of making high vacua by using the 
great absorbing power for gases of charcoal 
cooled in liquid air These are but the best known 
among his achievements To quote the words of 
a distmguishod contemporary • “He was in 

no way less siiooessful than his predecessors, 


Young, Davy and Faraday, in adding to the 
reputation these pioneers created for the Royal 
Institution as a centre of scientific discovery and 
invention" It may be added that the recent 
lamented death of Lady Dewar is a reminder that 
not the least important of the Dewars’ services to 
science was given as host and hostess in their 
house at the Institution 
Since Tyndall, three physicists of groat dis¬ 
tinction have held the professorship of natural 
philosophy who have also been, m turn, the 
Cavendish professor of physios at Cambridge. 
The late Lord Rayleigh, soon after his retirement 
from Cambridge, accepted the mvitation to the 
ohair at the Royal Institution, and held it until 
1906 , when he was succeeded by Sir J J Thom¬ 
son The present professor. Lord Rutherford, took 
up the duties in 1921 The rules prescribed at the 
beginning of the Institution for the election of 
professors are still followed , and thus it is that 
Lord Rutherford, as an ‘elected’ professor, must 
seek the suflrages of the members once a year, 
while Dewar’s successor in the endowed FuUenan 
professorship of chemistry, the present resident 
professor. Sir William Bragg, does not do so 


Obituary 


Mb. C F Cross, f.bs 

R Chxblbs i'anuRRicK Cross, who die<l m his 
eightieth year on April 16 at Hove, where ho had 
lived m retirement for some years, left us mdebted 
to him for a life devoted to a most diflioult and un- 
promismg branch of oheraioal research, rewarded by 
on epoch-making discovery, which is represented m 
Oreat Britain to-day by an artificial silk mdustry 
with a market capitalisation of more than £70,000,000 
Ho was eduoat^ at King’s College, London, the 
University of Zurich and Owens College, Monohestor. 
In 1879, his work on the cellulose group oommenood 
with a study of jute, and later, m association with 
Mr. E J. Bovan and Mr. C. Beadle, he started the 
well-known busmess of Cross and Bevan, consultants 
to the paper trade. 

It IS difficult to estimate the number of papers 
on the chemistry of cellulose published by Cross and 
bis collaborators; these date from 1880 until 1020, and 
appeared m the Journal of Oie Chemuxtl Society, 
Journal of the Society of Dyert and Colounete, 
Benchte, Phil. Mag , Bull. Soo. Chim., and many less- 
known publications. In these and m his textbooks, 
he has left us a mme of information and, as Prof. 
H. E. Armstrong has pomted out, the mystic 
character of some of his explanations must be ascribed 
to the mtangible nature of his subject Fulfilling the 
functions that it does m the plant, cellulose is on the 
bordear-lme of living substances itself, and is liable 
to alter with every change in conditions to which 
it hi subjected. His suggestion that it is on 


‘araphoteno electrolyte’ hides a complexity of 
behaviour tliat has not been much illuminated by 
more modem advances m chemical language 

In 1892, Cross discovered that, by virtue of the 
alooholio properties of cellulose, a soluble xanthate 
could bo obtamod on reaction with caustic soda auid 
carbon disulphide Working at Kew with Stoam 
and Topham, who were at first interested m the 
application of the new discovery to the manufacture 
of oloctno lamp filaments, the practical difficulties 
in spinning a oontuiuous textile fibre were overcome, 
and the viscose silk mdustry was bom. 

At first, the solution of cellulose xanthate was 
expressed through a number of fine holes mto a 
solution of ammomum sulphate, and the use of an 
acid bath, which resulted m the formation of a 
oellulose thread in one operation, was not arrived at 
until years later The reception of the thread m a 
oentrifugal box, which ooUeoted, dramed amd twisted 
it m one operation, due to Topham, has remamed 
the standard prootioe up to the present day. In 
1905, manufacture was started by the firm of 
Courtauld at Coventry, and the writer, then m 
charge of the ohemioal department, has a lively 
recollection of Cross, who took a great mtereet m 
the new venture, with his interesting suggestions, 
cheery sporting manner, wide oulturo and ortistio 
mtereets. 

Recognition of the value of Cross’s jrork came later ; 
m 1917 ho was elected fellow of the Royal Society, 
m 1916 he received the medal of the Society of 
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Chemioal Industry and m 1918 the research medal 
of the Worshipful Company of Dyers He was 
elected president of the Society of Dyers and 
Colourists in 1918, and received the Perkm Medal 
jn 1923. SroiraiY S Napper 


Colonel W. G. King, c i b. 

Colonel Walter Gawkn Kino, late of the 
Indian Medical Service, died at his homo at 
Hendon on April 4 at the age of eighty-throo 
years Ho graduated M B and C M in 1873 at the 
University of Aberdeen, where he also took the 
D.P H m 1888 Soon after qualifymg, and before 
his twenty-third birthday, he entered the Indian 
Medical Service, m which he passed the next thirty- 
six years of his life 

On roachmg India in 1874, Kmg was posted to 
the Madras Presidenoy and, after two years military 
service with an Indian regiment, was transferred to 
civil employment, m which ho quickly distmg^ished 
himself for his active work in the great famine of 
1876-77 and the terribly severe cholera epidemic 
which accompanied it. This experience made him 
decide to devote his life to preventive modiome, and 
it is chiefly for the remarkable work which he did m 
this sphere during a succession of appointments as 
inspector of vaccmation, deputy samtary com 
missioner and samtary commissioner of the Madras 
Presidency and later as inspector general of civil 
hospitals and samtary commissioner of Burma, that 
his name will go down to posterity as the leadmg 
pioneer of public health m southern India. 

King's great merit was that at a tune when small¬ 
pox, cholera and medana were the three chief scourges 
of India, and when the scientific world knew nothing 
of the causes of cholera or malaria, and, therefore, 
knew nothing of their prevention, he sot to work to 
organise scientific mvestigationa for the benefit of 
public health and did not psuise m the task until the 
goal he aimed at was attamed At that tune, bacteno 
logy was m its youth and the modem sciences of 
tropical protozoology, helmmthology and medical 
entomology were in their earliest infancy or were as 
yet unborn. The malaria parasite was not discovered 
until 1881, and the fact that it is spreeul by mos¬ 
quitoes not until 1897 The cholera vibno was not 
discovered until 1883 Smallpox, however, could 
be controlled because a prophylactic was already 
available and the only problem to be solved was 
how beet it could be apphed In Madras, vaccination 
with anunal lymph instead of with human lymph 
was suooessfully established m 1880-81, but more 
than ten yeai^ were to elapse before a satisfactory 
method of preserving the lymph under tropical condi¬ 
tions was devised. Kmg’s well-planned and carefully 
controlled laboratory exjienments conducted m 1890 
to ascertain the relative merits of lanohne and 
vaseline as a preserving medium may be cited as a 
good.example of the immediate utihtarian researches 
to which he devoted what time he could spare from 
his many other duties. 

Latw when, at his repeated request, the Gfovem- 
mmt of Madras established a central anunal vaocme 


lymph depot for the Presidency, King quickly ex¬ 
tended its work to include bnrtonological diagnosis 
and other expert assistance to cml surgeons and 
medical practitioners, and finally made arrangements 
for the preparation of prophylactic and curative 
sera and vaccines and for the prosecution of origmal 
protozoological and entomological research of direct 
importance to tropical medicine In 19(13, when the 
mam buildmgs of the bacteriological section were 
completed, the Institute became the provmcial 
laboratory for the Madras Pnxidency and was 
named, m recogmtion of King’s services to public 
health and the efforts he had made to bring it mto 
existence, “The Kmg Institute of Preventive Medi¬ 
cine”. In the general scheme for laboratories which 
had been submitted to the Government of India by 
the late iSurgeon-Genoral Harvey in 1899 it was the 
third to bo established, bomg preceded only by the 
Haffkmo Institute at Parol, Bombay (1896-99), and 
the Pasteur Institute of India at Kasauli (1900) 
After his retirement. Colonel King served m the 
War from 1916 as A 1) M ,S Western Command and 
later was consultant at the Tropical Diseases Clinic, 
Ministry of Pensions, and lecturer m applied hygiene 
m the tropics at Kmg’s College, London He had 
the satisfaction, too, of seeing the institute m India 
which he founded grow gradually until its activities 
covered a wider field m the practical apphoation of 
scientific knowledge to routme medical and public 
health needs than those of any other laboratory m 
India S P J. 


Prof R Carr BosANquET 

We regret to record the death of Prof R Carr 
Bosanquet, formerly professor of classical arohasology 
m the Umversity of Liverpool, which took place on 
April 21 m a nursmg home at Newcastle at the age 
of sixty-three years. 

Robert Carr Bosanquet was the son of Mr Charles 
Bertie Pulleme Bosanquet, and was bom at Rook 
Bfoll, near Alnwick, on Juno 7, 1871 He was edu¬ 
cated at Eton, where he was Newcastle Scholar m 
1890 and edited the Eton College Chronicle, and at 
Trimty College, Cambridge, of which foundation he 
was a scholar. He took firsts m both parts of the 
Classical Tnpos, and was elected to a Craven travelling 
studentship, whioh he held from 1895 until 1897. 

Bosanquet’s mterest m arohsaology was first 
aroused by the antiquities of Roman Bntam whioh 
lay withm striking distance of his home. In 1897 
he excavated Housesteads (Boroovioium) on the 
Roman Wall. In the following year ho was appomted 
assistant director of the British School of Arohssology 
m Athens, later succeeding to the office of director 
In 1906 he was elected to the chair of classical 
arohseology m the Umversity of Liverpool, whioh he 
occupied until 1920, when he retired m order to 
devote himself to the management of the estate which 
he hewi inherited foom his father, giving such tune 
as this allowed him to further research m the 
Broh»ology of Roman Bntam He was a member 
of the Royal Commission on Ancient Monuments m 
Wales, a position for which hia extensive knowledge 
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of Welsh antiquities peculiarly fitted him, and of the 
advisory board on Ancient Monuments m England. 

As an arohaiologist, Bosanquet had a high reputa¬ 
tion among the expert, but neither his achievement 
nor Its qualities was such as to lend itself to building 
up wide popular recognition. He was one of the 
group who, following closely m the footsteps of Sir 
Arthur Evans, at the turn of the century and in the 
years immediately following placed British areha-ology 
m the field in a commanding position m mtomational 
scholarship , and Bosanquet was one of those who 
helped to extend that meticulous care in excavation, 
characteristic of field work m the Mediterranean, to 
the study of Roniano-British sites. As director of the 
British School at Athens he worked in Crete, whore 
he was rc-sponsiblo for the excavation of the 
archeBologically valuable site of Paliekastro, at 
Phylakopi and m Laconia, whore he initiateil the 
important excavation of the temple of Ancmis 
Orthia He was the author of “Borcovicnim” (1904) 
and part author of “Phylakopi” (1904), but the 
pnncipal part of his contribution to archteologicnl 
literature apiiears m the Antmal of the British School, 
the Journal of HdUnxc Studies and other periodicals 
His work was accurate and precise, and mformed 
with wide knowledge It showed all the polished 
definition to bo expected of a finished scholar. 


PnoF E. PouiissoN 

With the death on March 19, at the ago of seventy- 
seven years, of Prof K Poulsson, Norway has lost 
one of her foremost scientific workers He was 
chiefly known on accoimt of his work in connexion 
with the fat-soluble vitamms as they are found in 
cod liver oil In mnumerable papers he has shown 
tliat the female organism m the sexually raatuie 
years has a gniater vitamm reserve than the male. 
Similarly, he has proved that the chondropterygmous 
fishes—m contradistuiotion to the osseous—are only 
endowed with negligible quantities of vitamin D, a 
substance which they manifestly do not require as 
their framework is only to a very limited extent 
composed of lime compounds 

Prof. Poulsson was deeply mterestod m the import¬ 
ance of cod liver vitamins to the growmg organism 
He showed m several papers the part played by those 
vitamms m relation to the unborn individual and 
m habitual abortion, and he did much to extend 
our knowledge of the medicinal' importance of cod 
liver oil. One of the most important of Prof. Poul- 
sson’s contributions to the cause of vitamin research 
is undoubtedly his well-known method for the 
quantitative determination of vitamui D. By this 
metiiod vitamin D was determined m Oslo-units and 
these were m use in many oountries until the inter¬ 
national units were mtroduced. As Norway’s repre¬ 
sentative, Prof. Poulsson was a member of the League 
of Nations Vitamin Standardisation Committee 

In the sphere of pharmacology Prof. Poulsson was 
particularly well known. His textbook on this subject 
is used in many parts of the world m English, 
l^ianish and Oennan translations, and ten editimu 


have been published. The book sui/seasfuUy combines 
theoretical thoroughness with practical insight. 
Written m an easy style, it is an mvaluable aid for 
the ordinary practitioner 

Prof. Poulsson wns bom m 1868. He became a 
doctor of medicine m 1892, studied chemistry under 
Fresonius at Wiesbaden and pharmacology under 
Sohmiedeberg at Strasbourg He was professor of 
pharmacology at the Umversity of Oslo m 1896-1928. 
As professor emeritus from 1028 until bis death, he 
was director of the State Vitamm Institute His 
charm and duectness of manner gamed him many 
friends both at home and abroad. 

Ottar Byoh. 

The death of the emment American medical 
historian Lieut -Colonel Fieldmg Hudson Garrison at 
the ago of seventy-four years took place on April 18 
m the Johns Hopkins Hospital He was the author 
of an mtroduotion to the “History of Medicme” 
(fourth edition, 1929) and numerous articles on the 
history of miMlicine, as well as co-editor for some 
years of the Index Medicus, Quarterly Cumulative 
Index, and AnnaU of Medical History, consultmg 
bbranan to the Now York Academy of Mcdiome 
and librarian to the Welch Medical Library at Johns 
Hopkins University. 

Wk regret to announce the death on April 9 of Dr. 
Fsiouard Antoine Jeanselme at the age of seventy-four 
yean j he was formerly professor of diseases of the 
skm and syphilis m the Paris faculty of medicme, 
author of an authoritative work on leprosy (1934) 
and editor of a treatise on syphilis m several volumes 
m oourso of publioation 


We regret to announce the following deaths . 

Prof. J E Outline, professor of xoology m Iowa 
State College, on Apnl 16, aged sixty-three years 

Prof. T. C. Hopkins, formerly professor of geology 
m Syracuse University, known for his work on build- 
mg stones, clays and iron ores, on Apnl 3, aged 
seventy-three years. 

Prof. George E Johnson, professor of aoologym the 
Kansas State College, an authonty on the physiology 
of hibernation, on March 18, aged forty-five years. 

Prof Wilhelm Kolle, director of the State In¬ 
stitute for Experimental Therapy and of the Georg- 
Speyer-Hans Chemo-Thmipeutioal Institute, Frank¬ 
furt, on May 10, aged sixty-four years 

Prof J L. K. Morgan, professor of physical 
chemistry m Columbia University, on April 12, aged 
slxty-two years. 

Prof. E B Skinner, ementus professor of mathe- 
matioa m the University of Wisoonsm, on Apnl 8, 
aged seventy-one years. 

Dr H. H. Thomas, F.R.8., petrographer to.H-M. 
Qeologioal Survey, on May 12, aged fifty-nine yean. 

Sir James Widkor, F.R.8., emeritus professor of 
chemistry in the Univmity of Edmburgh, on May 6, 
aged sevmty-two years. 
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Magneto-Opuc Rotation 

The subject of the influence of mtignotism on light 
has again been coming into experimental prominence, 
combined, liowe\er, with confusion on the side of 
theory . and a brief exposition of some considerations 
which I have treated more privately more than once 
may be to the public advantage 

One may recall that this influence was one of the 
grand discovenas of Faraday, guided by his own 
instincts, to bo classed as regards mode with the 
Kmstciman assertion of the relation of gravitation 
to radiation and its speotniin It was eagerly seized 
upon by Lord Kelvin, witli Ins enguieermg instincts, 
as sheer demonstration that in magnetism there 
IB invohed dynamical spin round its axis The 
electron theory permitted this spin due to magnetisa¬ 
tion to bo calculated, and conversely and the 
expenments that have been going on (Barnett, de 
Haas and Einstein, Sucksmith, and others) have 
verified the computed result except for a factor 
which seems to Iw exactly 2, and demands a more 
refined theory scarcely yet suitably envisaged 

The subject, thus indicated as bemg at the very 
foundations of physical science, occupied several 
chapters, largely sfieoulative, in the second volume 
of Maxwell’s “Electricity and Magnetism” (a book 
nowhere really much known except in Great Britam 
and America) which appeared only about sixty years 
ago, thus being not quite so old as the “Pnncipia”. 
But formulffi thereby suggested, mamly on a vortical 
basis, for the mogneto-optio rotation were passed m 
review, in relation to such experimental data as then 
existed, satisfying Verdet’s law that the effect was 
roughly governed as a mam factor by the mverso 
square of the wave-length Afterwards a formula 
was advanced by the physicist, P Dnide, in his 
“Treatise on Optics”, familiar in an American transla¬ 
tion , but this appears to be reijtnoted to the very 
different problem of natural rotation, mtroduced 
optical dispersion mto the result, giving the optical 
rotation R in terms of the wave length X by a formula, 
containing a term for each spectral band Xr m the 
form 



in fact, of the same type as the formula for refraction, 
li’ — I, m a gas 

About 1897 by a happy chance an expression was 
hit upon for the magnetic case by Henri B^querel, the 
discoverer of ladioactmty (with whom I was 
acquainted mamly throu^ Lord Kelvm), which made 
R equal to the very simple form e/2wiC X dg/dX, where 
t is the electron charge and C the velocity of light 


This has been abundantly testoil and comes right 
except for a factor which (according to Prof C G 
Darwin) is usually alioiit 3/5 Thus, generally R is 
as the gradient of g To obtain a formula, for a gas 



giving 


gR 


6 - 2Br\’ 

2mC - X*)» 


oloso to each absorption band where X is nearly equal 
to Xr This of course makes R great, but of the same 
sign on both sides of the bancl (in agreement with 
ol^rvations by Macaluso and Corbino at Palermo), 
whereas the formula of Drude makes the natural 
rotation of different signs, a result capable of test 
I remember this contrast, because a hasty assertion 
by slip of pen to the contrary m “Aether and Matter” 
(p 353) was soon challenged by my friend Prof 
R. W Wood, of Baltimore, who was experimenting 
on the subject, to whom therefore might be said to 
belong the actual type of mappropnatenoss of the 
Drude formula This happens to be of peculiar 
interest in coimexion with the remarks ui this and 
more general regards, on R W Wood’s “Physical 
Optics”, made in Nature of March 2, p 325, which 
suggested the present note os a useful antidote 
Tlie Rec<|uerel magnetic rormula as above may bo 




X*-X» (X'*-X*)M' 


the ratio of the second term to the hrst being 
x;/(X*—x;) thus if Xr is very small compared with 
X the first term, of Drude type, suffloee, so that Rf 
could bo regarded as due to one abnormally potent 
band of absorption m the remote ultra-violet, whereas 
near the band it is the other term that prevails 

The coefficient m this Becquorol formula applies 
for a gas For a dense substanoe the Lorontz expres¬ 
sion 3(g’— l)/(g’-i-2) must take the place of (g* —1) 
on the left, twid differentiation gives a different factor 
in R which would make a very considerable difference 
near the band of absorption. 

Tlie necessary references, those available hero remote 
from a library, are Trans Camb Rhil. Soc , Stokes 
Commemoration Vol (1900) § 7, as reprinted in 
the writer’s “Collected Papers”, vol 2, p 179, which 
gives a reference to a comparison with records of 
experiments drawn up by Prof C O Darwin, Proc 
Roy Soe. (1927) : and also my ‘Aether and Matter’ 
(1900), p 303, where }§133-8 connect the trend of 
rotation with that of K or g* 
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A suggestion of more conatructivo character la led 
up to by the assertion of the ‘obsoleteness of damping’ 
for the discussion of refractive dispersion and 
absorption. It is not difficult formally to molude a 
frictional term m the Maxwell-Selhneior formula for 
dispersion : if one remembers aright, Maxwell had 
done so. In his book “Magneto-Optik”, the eminent 
Gottingen physicist Woldemar Voigt had doubtless 
included both magnetic and frictional terms in his 
scheme of equations, though m a way that would 
now bo rogardfxl as scarcely more than illustratiie 
His resultmg tniile division of the absorption lino, 
m fact the mvorso form of the simplest tyjie of 
2{eoman effect, would thus bo mfluoncod as regards 
positions and intensities by the dwnpmg which nooil 
not be negligible for transmission tlirough dense 
media Hitherto it appears to havo boon position 
and polarisation of the components that have been 
mainly treated But now astronomers have ui their 
hands delicate instruments that can trace the mtensity 
of impression across the broadened line on the photo¬ 
graph with precision If they con provide data from 
the Zeeman broadonmg, this would appear to go 
some way towards doublmg the material with which 
specialists havo to deal in this intricate but promising 
domain 

Joseph Labmoii 

Holywood, Co Down 
March 4 


Concentration of Artificully Produced Radio- 
elements by an Electric Field 
One of the best methods of collectmg radioelcmonts 
free from any mactivo material is the application of 
an electric field, either to the gaseous or hquid phase 
Well-known examples of the former process are the 
collection of the ‘active deposits’ producotl by tho 
three emanations , of the latter, the electrolytic 
deposition of these and other isotopes of lead, bis¬ 
muth and polomum It seemed worth while to 
mvestigate whether an electric field might also be of 
help m concentrating the newly discovered artificial 
radioelements. Especially interesting is tho question 
as to their possible charge when produced in gases 
by fast and slow neutrons 

In our experiments the neutrons were obtained 
from 30 millicnries of radiotbormin mixed with 
powdered berylhum, and slowed down by water 
The field was applied by usmg a silv er flask with an 
inner electrode, usually in the fonn of a platinum 
wire. Each experiment was performed with this 
electrode charged to -)-1300 volts and 1300 volts 
alternately (about 300 volt/cm ). For various reasons, 
arsenic seemed one of the most suitable elements 
and consequently most of the experiments have been 
done with arsme. As is well known, this compound 
tends to react on the walls, leaving a deposit of 
arsenic, but by purifying tho gas carefully we 
were able to suppress its spontaneous decomposition 
almost completely. As Fermi and his co-workers 
have shown*, slow neutrons produce the ch^ge 
As’*-fn‘-»A8’*, the latter losmg its activity with a 
half-value period of one day. 

Without a field no activity whatever was found on 
the wire, even when this had acquired a visible 
coating of aiaenio. Application of the field, however, 
in eitlwr duvotion, resulted in the collection on the 
deotrode of up to 80 per oent of the total activity 
nroduoed by the neutrons, together with only about 
0-08 per cent of the total inactive arsenic, the 


concentration factor (that is, the change in the 
ratio As”/As’*) bemg m tins case 1,600 

From these experiments it appears that any 
characteristic charge which may be imparted to the 
active arsenic isotope at the moment of its formation 
IS not retained j it is probable that solid arsenic 
particles are formed*, which acquire a cliarge by 
catchmg the ions present m the gas The failure of 
Fermi and his co-workers to obtaui an appreciable 
improvement m the yield by applying a field to the 
vapour of methyl and ethyl loidide* was probably 
<lue to tho high vapour pressure of iodine, or to 
exchange processes We varied tho cxjK'rimental 
conditions in different ways by changing the 
pressure of tho arsme and the metal of the eleetroile, 
by adding hydrogen or water vapour, and by m- 
creasmg tho ionisation by an additional radiation 
Even when by these variations the chemical decom¬ 
position was so much accelerated as to cause the 
deposition of a layer of arsenic on tho electrode of 
a thickness of about 10”* cm , the yield of the 
active isotope was only very slightly mcreaseil On 
the other hand, we were able to collect up to 20 per 
cent of the active isotopie on either eloctnxle without 
any visible layer of arsenic. In such experiments 
tho concentration factor was certainly greater than 
20,000. 

We think that this method of conc.eiitiation by an 
electric field will be of practical use whenever very 
thin layers of the new radioelements are required 
There is no reason why it should not be applied to 
the collection of tho non-isotopic radioactive atoms 
produced by fast neutrons. Hero, m the distribution 
of tho charges, a recoil effect will possibly bo found 
Tho method will also be extended to liquid systems, 
to which preliminary experiments, in which Dr E 
Gluckauf has assisted us, havo shown it to be 
applicable 

F A Pankth. 

J. W J. Fay 

Physical and Inorganic Chemistry Department, 
Imperial College of Science and Technology, 

London, S W 7 
Apnl16 


‘ Fermi, Anuildl, D'Agoitlno, SMctti and Segri, Proc Rn Soe , A, 
W, m, 1M4 

' of Szilaid and Chalmeia, Natcxi, 1M. 482, IB34 
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Nature of Cosmic Rays 

It soenns quite oertam that it is not possible to 
explain all tho offecte of cosmic rays by means of a 
single corpuscular component. On the other hand, 
the results of the direct measurements of the energy 
of the rays, by their curvature in a magnetic field, 
are diffieult to reconcile with the existence of any 
simple relation between their energy and penetrating 
power I want, therefore, to suggest a dualistio 
theory of the cosnuo rays, based on the existence of 
two primary components, both of great energy, but 
which are absorb^ very differently by matter*. 

The primary oorpuscidar rays, on arrival at the 
top of the atmosphere, are supposed to be formed of 
a mixture of electrons (perhe^ of both signs) euid of 
heavy particlee, such as protons. These particles, 
which we may call the M and the D groups, have 
tmeses of the same order, which at a latitXKW of 46", 
lie between 4 x 10* and 10** electron volts. There 
must bo 'a large number of particles of group Af to 
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one of group D In traversing the atmosphere, they 
suffer both a slow loss of energy and also large 
collision losses due to the formation of secondary 
electrons and photons The coefficients of absorption 
for the electrons are about 5 x 10-* cm */k™ “'d for 
the protons 0'7 X 10'* cm In light elements, the 

absorption of both components is nearly proportional 
to the density of the abrorbing material The greater 
the absorbing material traversed, the stronger is the 
component D relative to M, until, under 20 metres 
of water below the top of the atmosphere, M has 
nearly disappeared * In dense matter of low atomic 
weight (water, earth, etc ), the formation of seconil 
aries (electrons and photons) at close mtorvals 
determmes the creation of multiple rays capable of 
producing oomcidences in counters placod out of 
Ime. 

If the two groups of rays traverse heavy elements 
such as load, they behave quite differently The absorp 
tion of the D particles is proportional to the mass of 
matter traversed, and is accompanied by the forma¬ 
tion of secondaries and pierhaps of showers, as in 
light elements The M particles, on. tho other hand, 
suffer very mtense absorption due t<i the emission of 
radiation durmg nuclear collisions The photons 
produced have a short path m lea<l an<l give rise to 
numerous electron-positron pairs This is the origin 
of tho typical shower, such as determmes the 
tyjiical maximum of R^i’s curve, 

The concentrated type of shower can bo attnbuteil 
to the occurrence of an absorption process m the 
mterior of a piece of heavy material, and the diffused 
shower to an absorption process oocurrmg near a free 
surface, so that the ejected photons spread out and 
are then absorbed by surround mg dense objects 
After the decrocise which follows the maximum of the 
curve of showers, that la after 6 cm of leail, only 
compionent D remains, and the remammg multiple 
comcidences eu« to be attributed to secondary effects 
of this component, with possibly a few showers 
Rossi’s curve is really due to the superposition of the 
multiple secondary effects of M and of D If one 
works at a place where M has disappeared, no 
typical maximum is foimd, but only the effect of D 

The absorption of the two groups of particle* can be 
studied by the mterposition of screens between tho 
counters as arranged vertically for countmg comci 
dences. The curves so obtained for leeui show an mitial 
rapid decrease due to the absorption of the secondary 
rays, and of group Af, and then after 10 cm. a slow 
decrease due to D. With matter of lower atomic 
weight, such as copper, one obtams different curves, 
in which the rapid decrease duo to tho absorption of 
the secondanes is followed by that of group M, and 
after 20 cm by tho slow decrease due to D 

Actually tho collision absoiption, which moreases 
with tho atomic number of Uio atoms formmg the 
screen, is much smaller in copper, oorrospondmg to 
the sm^er production of showers One can show by 
absorption id lead that after traversmg 8 cm. of 
copper, there still remains a considerable part of Af ; 
the rapid decrease which additional lead then pro¬ 
duces IS the same as that at the start of the absorption 
curve in lead. After M has disappeared, the com¬ 
ponent Z) continues alone, with the same mass 
absorption coefficient in all materials. 

PlSBRX AtTOKB. 

Faculty of Science, 

Paris. 

* P. AlS»’, sod ^Botehi. OJL. M. 10X7 mS 


Cosmic Rays and Nov* 

In dealing with this subject m a recent letter*, 
I most unfortunately overlooked some recent work 
of W. Baade and F Zwicky* These authors have 
advanced the highly mteresting theory that cosmic 
rays have their ongm m outbursts of swper-novsa in 
oxtra-galactio nebula*, and did so a year before the 
appearance of Nova Herculis prompted a search for 
a possible connexion between cosmic rays and nova 
phenomena m general Super nov le are thought to 
occur m each nebula about once m a thousand years, 
and, from certam hypotheses about what happens 
durmg an outburst, Baaile and Zwicky show that 
they probably release energy sufficient to maintain 
the supply of cosmic radiation as observed at the 
earth. 

I should emphasise that m my own note I offered 
no theory of the ongm of cosmic rays, but sought 
merely to answer the question : Can ordinary nov a 
outbursts m our own galaxy supply energy sufhoiont 
to give the observed mtensity of cosmic radiation T 
I expected a negative answer. The method I followed 
m estimating the energy is duo to Milne, and is 
independent of any hypothesis as to what happens 
actually durmg a nova outburst It turned out in 
point of fcuit that, on the present knowledge of stellar 
structure, one cannot definitely exclude the possi- 
bihty of thts source of the radiation, on energy 
corunderattone alone 

W H MoCbea 

Imperial College of Science 
and Technology, 

.S.W 7 
April 17. 

‘ Natciik, lU, S7I, March 0, 1036. 

* Proe Nat Aead o/ Sn , SO, 254, 259 , 1034 Phyt , 4S, 13S , 
M, 70. 1034 


The 'Lipotropic' Effect of Protein 

Evidence that protems or substances closely 
associated with proteins exert a ‘lipotropic’* effect 
has been roportM previously from these depart- 
lueiits*.* In the latter paper it was shown that 
when rats with fatty hvers wore placed on a oholme- 
freo diet consisting exclusively of sucrose, an increase 
of some 8 per cent of liver ‘fat’ was observeil to 
take place withm six days In a comparable expon- 
■nent m which the ration cuntainevl 20 per cent 
protem as 'fat-froo and vitamm-free casern’ and 80 
per cent sucrose, no mcroaso m liver fat was observ ed 
at the end of six days It was also shown that 
6 mgm of oholme exerted a very definite effect on 
the liver fat of animals receivmg a diet low in oholme 
and oontaining 20 por cent fat. 'This effect may be 
regarded as much greater than that of the casein, 
and the results of more recent experiments mdioate 
that as littlo as 1 mgm. of oholme daily exerts at 
least, as great a ‘lipotropic’ effect as 2 gm. of the 
alcohol and ether washed casein which we liavo 
used. 

In several series of hitherto unpublished experi¬ 
ments in which large groups of animals were used, 
oxtensive deposition of liver fat has be«i obtained 
consistently with diets low m ‘lipotropic’ factors but 
containing 15-21 per c«it protem and 3-iO per cent 

• The Urm 'Bpotioiilo' U used to deecrtb* lubsUnoes which deeroue 
the lute of deposlthm and eootleiute the rate of removal of liver Iht. 
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fat In a seriea of fiftj animals in which a diet low 
m choline, but contaming approximately 40 per cent 
fat and 21 per cent protein was provided, the average 
fat content at the end of three weeks was approxi¬ 
mately 17 per cent This figure may be contrasted 
with that reported recently by Channon and Wilkm- 
son*—12 6 per cent for one senes of six animals 
which received 40 per cent fat and 6 per cent protein, 
and 8 9 per cent for another which received the fat 
and no protein. The ‘lipotropic’ effect of protein 
per ae is not apparent from the comparison of these 
results from the two laboratories The simplest 
explanation is that the diet used b\ f'homion and 
Wdkinson contamod more non-protein ‘hpotroi>ic’ 
factor than the one which we employed 

The results in Table I show that in nine of the 
ton rats m a group receiving 16 per tent protem 
and only 20 per cent fat, excessive amounts of fat 
accumulated m the liver witliui fourteen days The 
deposition is os extensive as Channon and Wilkinson 
secured with double the amount of fat and one thinl 
the amount of protem in the diet The average gam 
in weight in the two groups of animals was of the 
same ortlor 

Table 1 Oumttoo of Kxpcrlinent, 14 Days 


studied, two f?roiips of animals—-19 and 20 rats—- 
showed an average mcroase m weight of 6 gin. and 
7 gm at the end of three weeks*. Kurthormore, 
Best, Channon and Ridout* reported two senes of 
rats m which the average gain was 6 7 gm and 6-9 
gni m twenty three days. In our experience, slight 
loss or gam m weight does not exert an appreciable 
effect on the ileposition or dLsappearanco of liver fat, 
or on the action of cholmo or other ’lipotropic’ 
Hulmtances This conclusion is well supported by 
the results in Table II Twenty rats gained m weight, 
twelve lost weight slightly, while eight lost a consider¬ 
able amount The livers were consistently fatty Wo 
do not boliovo, therefore, that Channon and Wilkinson 
were justified m disregarding the results of their 
exixiriment in which no protem was provided, and 
in which the average loss of weight was 19 gm. in 
throe weeks. The average liver fat content was 
approximately 9 per cent There would apx>ear to 
be little, if anj', significant difference m the average 
liver fat obtained in this experiment and m those 
in which 5 or 10 per cent protem was provided The 
fact that the deposition of liver fat is not greater 
could be attributed, in our opinion, to ‘lipotropic’ 
factors contsmed in the ‘Marmite’ 



In another section of their paper these authors 
state that the addition of 6 per cent protem pievents 
the deposition of fat which we not^ when a diet 
composed oxclusivoly of sucrose was used The 
figures to support this conclusion arc not given, 
unless the authors refer to theu- diet ((/) which 
contained approx unatoly 6 per cent of ‘Marmitc’ 
The protem and sucrose diet containing this material 
IS stated to have provided 2 mgm of cholme per rat 
daily. We would consider this a substantial amount 
of cholme, and quite sufficient to exert an appreciable 
effect imder the conditions of their experiments 
The piosslbihty also exists tfiat ‘lipotropic’ factors 
other than cholme are present m the ‘Marmite’ 
preparation 

We would like to suggest that Channon and 
Wilkinson have emphasised unduly the effect of 
slight or moderate undemutrition on the deposition 
of liver fat. They used a diet containing 40 per cent 
fat €md 6 per cent protem, which resulted m an aver¬ 
age content of 12-6 per cent liver fat at the end of 
throe weeks. The average gam m weight of the six 
animals used was 4 gm It may bo pomted out that 
equally satisfaoto^ moreases m weight with diets 
quite as efleotive in produoing deposition of liver fat 
have been reported previously. For example, m an 
experiment m which the effect of betame was being 
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The ‘lipotropic’ effect of protem should not hi 
underestimated, but m our experience it could be 
accounted for if the protein contained two or three 
parts of cholme, betame, or other substances with 
similar action per 1,000 parts of protein. As we hav e 
emphasised previously, protem may exert its ‘hpo 
tropic’ effect by providing betame from the meta 
holism of ammo acids, but it is obviously essential 
to use highly purified proteins or ammo acids in 
mvestigatmg this possibility. 

We regret that our more recent findmgs, winch 
appear to us to change, m some degree, the mtor 
pretation of their results, were not available to Prof 
Channon and Mr Wilkinson before the publication 
of their paper. In the oiroumstances, however, wi 
fool that confusion in the literature will be avoidtxl 
by the report of those results. 

C. H. Best 
M. E. Huntsman 
J. H. Ridout 

Department of Physiology and 
The School of Hygiene, 

University of Toronto. 
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Physiology of Whales 

Sir Lbonard Hill' suggentH that whales’ blood 
should not become supersaturated with nitrogen amce 
there is not enough air in the lungs 1 have observed 
that Blue anti Km whales spend the vast majority 
of their lives submerged- at what depth we may 
never know—and that their sojourns at the surface 
are usually momentary The result is that while the 
deeomprossetl state of the whale lasts only for a few 
sticonds m every ten to twenty inmutes, the com- 
jiressed state pretlommates Therefore there is a 
constant passage of nitrogen into the blooil and veiy 
little opportunity for it to return into the lungs 
Supersaturation is bound to occur if the whale’s dive 
IS sufficiently deep 

May I be allowed to advance an o poatervort reason 
for believing that the whale dives ileeji enough to 
produce supersaturation of the blood with nitrogen T 
It hes m the phenomenon of nitrogen removal which 
occurs in whale blood and to which 1 have already 
directed attention’ The blood of Blue and Fin 
whales IS capable of so alisorbing atmospheiic 
nitrogen that it is not to bo regaimsi b>' evacuation 
of the blood’ It is a most inb'rc'stmg facd. that one 
of the few mammals winch might run the risk of 
caisson sickness is just the one to have a mechanism 
for avoidmg it 

Prof Krogh has objected* that the rate of nitrogen 
removal shown m my experiments is ten) low to clear 
the blood of excess nitrogen ciuiekly enough I'lio 
soope of my experiments sufficed oidy to establish 
the fact of nitrogen removal and not the rat*\ which 
may easily prove to be higher m the blood of living 
a halos or when estimated by a more efficient te< h 
mquo than I was able to use 

In this connexion, I origmally suggeshnl that 
bacteria m the blood were the cause of the nitrogen 
removal Further work on whale blood at the London 
School of Hygiene and Tropical Medicme has failed 
to support this. The nature of the reaction is 
not known, except that oxygen is apjiarenflv 
retpiired. 

With reference to Dr Argyll Campbell’s suggestion* 
that wlioles avoid caisson sickness by filling their 
limgs with water before a dive, I think it may safely 
be said that this is unlikely auioe the blast of exhala 
tion 18 composed only of gases and water vapour I 
have just returned from a whale-marking cruise, 
during which I frequently passed through the column 
of vapour left by a whale On one occasion while 1 
was standing m the bows of the whaler, a large Blue 
whale, about ninety feet long, came up directly 
beneath the bows and blow m my face. The blast 
was tremendous and seemed curiously cold, little 
warmer than the surrounduig atmosphere, S”- 6° C 
This chilliness Is, I imagine, a result of the decom 
pression of air in the whale’s lungs When the whale 
dives, the air w oompressed and produces heat, which 
18 absorbed gradually by tlie tissues of the lung 
During the ascent to the surfaoe the air expands 
and absorbs heat. The air in its chilly state im ihs- 
charged before it has time to absorb heat from the 
lungs and, being saturated with water vapour, 
appeals as a thm mist. This explains why the blast 
of whales is visible m the tropics where the breatli 
of other mammals is mvisible. But only the blasts 
from whales which have come up from a dt'op dive 
will be visible. No decompression cooling will occur 
in the lungs of whales which did not div^e deep and 
come up again fairly rapidly. 


Dr J S Haldane tells im* that the same 
phenomenon oi-curs m the air lock of caissons, where 
on decompression the air boi-oines very cold and 
supersaturated with inoistiiri' Diffitulty is ex¬ 
perienced III getting the workers to slay long enough 
in the lock on aecoimt of the chilly discomfort. 

Allc H Laurik 

“Discovery” Inv'ostigalions, 

/S2 Queen Anne’s ('liainbi'rs, 

London, S W 1 
April 30 
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Osmotic Pressure of Fixing Solutions 

It has long been the custom m many laboratories 
to make up certain fixatives in saline solutioiw, 
but the value of this practice has recently been 
qucetionod* on the ground that the osmotic pressure 
of most hxatives, as determined Viy the freezing 
point, IS already greater than tliat of the tissues. 
However, since the particles of the fixative are presum¬ 
ably able to jjass more or less freely across the 
surface membranes of the cells, it seems likely that 
they do not produce any effective osmotic pressure 
If this u so, then the freezing point of a fixmg solution 
IS no guide to its ‘physiological’ osmotic pressure. 
Further, it is possible that the addition of salts to 
fixatives 18 necessary to prevent the distortion wluch 
would result from the fact that the particles of fixative 
differ from those of the tissue fluids in mobility and 
electrostatic charge 

Since very few critical data exist about the effects 
produced by fixatives made up m salt solutions’, it 
was decided to tost tlie question carefully, using a 
marine invertebrate in winch osmotic effects should be 
especially conspp nous on account of the high internal 
oonoentration of salts A number of fixatives, both 
single sulistanciw and fixing mixtures, wore made up 
III distilled water and in sea-water, and were then 
tested as to their effects on the stellate ganglia of 
Sepia officinalis, ui which the saline concentration 
of the blood is close to that of sea water Each 
ganglion was out into two pieces, one of which was 
fixed in the solution in sea-water, the other in that 
made up in distilled water After fixation, Mie two 
pieces wore transferred to a single receptacle and 
treated together m all subsequent processes, em¬ 
bedded side by side in jiarafflu and sectioned in the 
same block. 

It was found that the presence of salts in the 
fixative 18 essential for good hxation, ospocially with 
fixatives wluch penetrate slowly’ such as those 
composed of potamium biohromafe, formaldehyde, 
chromic acid, piono acid or osmium tetroxide. For 
example, ganglia fixed m 1 per cent chromic acid 
or 4 xicr cent formaldehyde in distilled water showed 
very great distortion, due apptuontly to swelling and 
bursting of the cells (Figs, 1 and 2) Similarly , when 
such fixatives as Champy, Regaud or Flemming with¬ 
out aoetic acid were made up in distilled water, 
they were found to cause bursting of the cells, 
especially at the centre of the piece, such effects 
being al^nt when the same solutions were ma<le h[) 
in sea water (Figs. 3 and 4) 
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With solutions containing merourio chloride or 
acetic acid, the difference between the results obtauied 
with solutions made up m distilled and sea water 
was less marked, being least of all with Bonin’s 
fluid and ‘corrosive acetic’, though even with those, 
some distortion could be detected when the fixative 
was made up m distilled water 

Those results confirm the theoretical anticipation 
that the particles of the fixative do not exert a fully 
effective osmotic pressure relative to the tissues One 
may conjecture that as soon as a piece of tissue is 

E laced m a fixative made up m distilled water, ions 
egm to diffuse out from the mtercellular fluids 
Therefore, until the more slowly moving jiarticles of 
fixative arrive, the calls are effectively in a hypotonic 
medium, and hence swell and burst Fixuig mixtures 
generally contain fast-moving ions the value of which 
18 probably that they counteract this effect 
However, in many cases the same result can bo 
better achieved simply by the addition of salts For 
example, I per cent chromic acid m sea water is a 
really excellent fixative for the ner\c cells of Septa 



When dealmg with a maiinc animal, therefore, all 
fixatives should be made up m salt solutions similar 
to those found m the blood of the animal, especially 
if the fixative is based on formaldehyde, ohromic 
acid, picno acid, potassium diohromate or osmium 
tetroxide. Further work is now bemg done to deter¬ 
mine to what extent similar considerations apply to 
the fixation of the tissues of land animals 

J Z. Young 

Department of Zoology and' 

Comparative Anatomy, 

Oxford 


‘ Baker, "Ortologlosl Technique" London, 1983 
• OMlaton, giuMi J Uier. Set M, 601. 18M Hlnoh ud Jneobe. 

u. mitr. Anat , lis , 192i Hertwig. Z mUcr^nuU 


Mb. Young has kindly allowed me to study his 
slides. There is no doubt that he has proved his 
point, and that the oonoluaions that I have drawn 
about the osmotic pressures of fixatives m my book 
“Cytological Technique” are erroneous. 

John R Baker 


Chinese Influence on Western Alchemy 

In his very able reconstruction of the origm and 
development of Western alchemy. Prof A.J Hopkins’ 
does not discuss the possible influence of Chmese 
ideas as the seed which may have served to 
crystallise alchemical philosophy m Alexandria 
“somewhat after the beginnmg of the Christian era” 
Ho presents the origm of Egyptian alchemy as a 
perfectly logical and highly successful application of 
Platonic-Aristotehan philosophy to the apparently 
miraculous colour changes effected by the Egyptian 
craftsman m his closely allied arts of dyemg fabrics 
and colouring metals 

Existmg data* show that alchemical practices 
were common m CTiina probably several centuries 
before they appeared m Egypt, and the suggestion 
has been made that the Western art possibly owes 
its inspiration to the former It thus becomes a 
matter of some mterest to determme whether such 
a possibihty is compatible with Prof Hopkms’s 

Chmese alchemy* was concerned prmiarily with 
the twm pursuits of immortality and transmutation 
In each case the goal was to be reached by changing 
the base, heavy, coarse, gross, material, undesirable, 
etc (that IS, Ytn), qualities of man or metal mto the 
opposite noble, light, line, ethereal, spiritual, desir 
able, etc (that w, Yang), attributes The undorlymg 
philosophy regarding why and how this could bo 
accomplished was closely linked with Taoism and 
the search for the Too, but one gams the impression 
that Taoism was much more mextnciibly inter- 
mmgled with efforts towards longevity and im¬ 
mortality of man than with those towards the 
transmutation of metals Contmiioiis life (that is, 
with no mtervonmg death and bodily dissolution) 
mvolved bringing man mto conformity with Too 
through the conversion of his Ytn (material, cor¬ 
ruptible) nature into the Yang (spiritual, mcorruptiblo. 
Too) Some assumed knowledge of Taoism, therefore, 
would appear to have been pro-requisite for any hope 
of success, moluding at least a workmg hypothesis 
regarding the spiritual part of man On the other 
hand, m the ease of the transmutation of metals 
as a means to mundane riches or position (that is, 
when not too closely associated with the idea of 
unmortality and the life-prolongmg ‘elixir’), atten¬ 
tion appears to have been centred more closely on 
the contraries, Yxn and Yang 

It is mtereetmg to speculate on the reception m 
Alexandria which might have been accorded to 
marvellous tales of immortality and transmutation 
carried thither along the trade routes from China 
It seems probable that stories of immortahty, of 
“the drug which prevents death”, of the hsten or 
‘immortals’ would have be«i listened to with m- 
credulity. Smee the Too was not comprehended m 
Chma, in what a garbled and unintelligible form 
would Taoism have been discussed in Alexandnsr— 
if indeed its very abstrue«iees would not have 
prevented any such disouseion. F'urthermore, the 
Alexandrian had no personal evidence of immor^ity 
m the Chmese alchemical sense, and he already 
possessed several alternative hypotheses regardmg 
the spirit and soul of man. But the fact that the early 
centuries of Western alchemy are firee from the illusion 
of immortality, whereas this aspect was the earliest 
and always the most important feature in China, 
does not necessarily disprove a Chmese influence 
on the origin of alchemy m Egypt. Accounts of 
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transmutation, however, could have been received 
with enthusiasm. The two contraries (K in and Yang) 
might have been identified with the opposing Greek 
‘elements’ of uxUer and fire and hence with the two 
‘qualities’ of mercury and sulphur No understwiding 
of Taoism would have been necessary The fact that 
transmutation was alleged to liave been acoomphshed 
by changing lower quedities or natures into higher 
ones might have been sufficient to arouse mterest, 
particularly m the mmd of the Egyptian artisan who 
was daily confronted in hie workshop with curious 
and strikmg changes m the appearance (notably 
colour) of metals under suitable treatment, (’on 
secpiently, may not the alleged fact of the practical 
transmutation of the metals m China as relaterl by 
traders in Alexandria liave been the inspiration for 
that marriage of Greek philosophy and Egyptian 
craftsmanship which Prof Hopkins believes gave 
birth to Westom alchemy t 

The purpose of this note is to mdicate that the 
apparent completeness of Prof Hopkins’s picture 
does not automatically preclude the possibility that 
reports of Qunese alchemy may have had some 
influence on the origm of the Egyptian art Whether 
such an influence is considered to be ‘improbable’ 
or ‘probable’, present data still appear to indicate 
that it IS ‘possible’. 

William If Harnks 

Department of Chemistry, 

McGill University, 

Montreal 
March 1 
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The Ratio 1^61137 m Atomic Physics 
In an earher letter' 1 suggested that some (or all) 
of the determmations of the spooiflc olootronio charge, 
e/ni, disagreed with the value deduced from Sir 
Arthur Eddington’s Af/m -=» 1847 e theory (namely, 
1’7703 X 10’ K.M.c.) because they were really 
measurements of 

136 

Yg, (1-770,3, ± O-OOO,!,) X 10’ - 
(1-767,4 ± 0-000,14) x 10’e.m.u. 

Prof. Birge' stated that the measurements agreed 
with mjr hypothesis oven better than I had suggested, 
Rnd Sir Arthur Eddington* suggested that, on 
theoretical grounds, the ratio would be expected to 
be very nearly 136/137. 

The hypothesis can now be tested with precision. 
The seven mo",t recent determmations* of e/m are : 

/ 1-767,9 ± 0 002,6 x 10’ b.m u. 

1-768,7 ± 0 000,9 

1-767 ± 0 001,6 

\ 1-768 

1-767 ±0-001 

1-767,0 ±0-001,0 

U-767,9 ±0 000,3 


The unweighted mean of these seven , 


(1 767,6, L 0 000,2) x 10’ k m u , 

may be comparoil with the value given by- my- 
hyppthesis 

(1-767,4 ± 0-000,14) x 10’ emu 

Apparently the factor 136/137 is mvolved because 
wo analyse a system, such as an atom, mto ‘separate 
parts’ which ‘mteract’ It seems that the effective 
mass of the lees massive portion may have one of 
two distmct values aooordmg to our pomt of view. 

Prof Birge* has pomted out that the eetimate of 
the electronic charge deduced from Millikan’s experi¬ 
ment (4 768 X 10-' “ E 8 u ) and the estunato obtamod 
by the crystal-grating X-ray method (4 803 x lO-’*) 
are almost m tho ratio 136/137 I wish to make a 
rather similar suggestion 

I have formerly* given evidence that Sir Arthur 
Eddington’s theoretical deductions hc/ine* = 137 
and M/m 1847 6 are true From these (with the 
help of Faraday’s and Rydberg’s constants) wo can 
diKliico’ what I believe to be the most reliable 
estimate of e, namely 

(4 775,9 ± 0-000,4,) x 10-'« K.s u 

I would suggest that the crystal-grating X-ray 
estimate of « is really an estimate of 

137 

(4 77.'>,tt ± 0 (K)0,4,) X 10-'* ---- 
(4 810,9 ± 0 00ti,4,) X 10'>« K a u. 


This value could also b<' obtamed by assumuig 
hc/2ne* 137, but using e/m = 1 767, in the 
Rydberg-Bohr equation 

Tho most recent determinations of e by the X-ray 
method*-* give the values 4 806 ± 0 003 and 4-806, 
which are m reasonably good accord with the 4-810,, 
suggested above Ruark'* (mds that oertam dis- 
orepanoies disappear if he uses e = 4-806 ± 0 003, 
e/m - 1 767,9 ± 0 0003, /ic/27te* -= 137 04 

If this second hypothesis of iiune is correct, it 
would appear that the discrepancy between tho two 
methods of ostimatmg the olootronio oharge (or tho 
two methods of estimating the X-ray wave-lengths) 
IS duo to the faulty analysis of a ‘system’ mto two 
‘parts’ I do not know where tho error occurs. It 
may be due to our assuming that ‘the mass’ oontamed 
m eacli unit cell m a crystal can be deduced by 
multiplying ‘the volume’ of tho unit cell by tho 
density of tho crystal We naively contemplate the 
system as split up mto parts. 

W. N. Bond 

Department of Physios, 

University of Roadmg. 

Matroh 8 


> W K Bond, Natuu, 198, 897 ; 1934 

• B T Birge, NATOms, Itt, «46 , 1934 

• A 8 Eddington, VxrOhM, 199, 907 , 1934. 

• C D ShAno And F H. Bpwldlng. PA|w Rev , 47, 33 , 1935. 

• R T Birge, Ice ci 

• W H Bond, Free Phm Soe , 44, 874 , 1932. 

’ B T Bine, Phm Bet, 40. 319 , 1932. (Prof Birge Amended mj 
emioulAtloa of t, but owiiia to A nmnerbSAl mtetAke tie obUined too 
■mAil A VAliu for the pi^ble error, neinely, i; 0 000,048 in piece 
of ± 0 000,4,) 

• S BtokBn, NATma, 198, 32, Jen 5, 1936. 

•M. BOdensAn, Natitbs, 198, 57, Jen 12, 1935 

"A. B EuArk, P*»*. Bet, 47, 816. 1935 




826 


Supplement to “Nature,” May 18, 1935 


Auger Effect and Forbidden Transitions 
It is well known that after an atom has beim 
ionised, for example in its K shell, the ensuing 
reorganisation of the extra-nuclear electronic structure 
18 not by any means mvariably accompanied by the 
emission of fC-rashation Quite frequently we ha\o 
instead a ‘radiationless’ change of the tj-pe first 
completely specified bj Rosaeland, which results in 
the expulsion of a ‘photo-electron of the soc-ond kuid’ 
and m leavmg the atom doubly ionised—until further 
reorganisation occurs—m its X-ray levels These 
photo-electrons of the second kind were observcil hj. 
M. de Broglie, but the manner in which thej originate 
was first clearly established by Auger’s beaiitiliil work 
with the Wilson cloud chamber, and it is convenient 
and not mappropriate to refer to them as Auger 
electrons 

In a recent very mtorosting pajier'. Mi K }l S 
Biirhop has calculated, by the methods of i|uantum 
mechanics, the relative probabilities of emission of 
different types of Auger electrons—that is, i orresjKind- 
mg to different lyjics ot radiationless switches—from 
atoms initially ionised in the K shell The Auger 
elei’trons resulting from interm-tioris hetwoen the L 
shells fall uito SIX sets, wlm h may bo classified thus 

{a)M,Li A',» (d) All, Zji A,ot 

(b) Li, All, A',CO (e) All, I'm ' 

(e) Ai, Ani A'.co (/) Am, Am — A',oo, 

the first two symbols indicating the electrons taking 
part m the disturbance, and the last two their unmo- 
diate destinations -00 bomg an obviously convenient 
symbol for ‘outside the atom’ 

Of the six sets, those iii (a) will have the lowest 
energy, (6) and (c) will have approximately e<|ual 
energies, appreciably greater than (a), an<I a similar 
thmg IS true of the fastest acts, (d), (e) and (/) An 
instrument of moderate reaolvmg power would there¬ 
fore (at least for light and moderately light atoms) 
record these six sots of Auger electrons as three 
groups, namely, I, sot (a); II, sets (6) and (o); 
III, sots (d), (e) and (/) According to Burhop’s 
calculations for element 47 (silver), the relative 
numbers of electrons in those three groups should 
be approximately in the proiwrtion 1.34.67, 
Electrons of Groups II and III wore in fact ro 
corded, with about the right relative intensities, by 
Robinson and Cassie» m a paper published in 1926 
and quoted by Burhop. I’he less intense Group I 
was not observed in the 1926 experiments, hut os 
its appearance—or non-appearance—is a matter of 
rather special interest, I wish now to point out that 
It was recorded in some later experiments of Robinson 
and Young*, whicli have licon overlooked by Mr 
Burhop ' 

The special mterest attaeheil to this particular 
group lies in the fact that Aj A' is a forbidden 
tr^ltion in the X-ray spectral senes scheme 
(Al — 0, m the nlj notation for levels) Its appear¬ 
ance in our experiments and m the (i-ray spectra of 
EIIis establishes expenmontally a fundamental 
difference between the elementary processes which 
constitute the Auger effect, and the only alternative 
set of processes which could be invoked to explain the 
ocourrenoe of photo-electrons of the second kind 
nhmely, the production and internal absorption of 
the obaraotenatio X-radiation of the atom. 

In our experimemts of 1930, the Auger electrons 
Of Group I were not very clearly photographed. Since 


then, m the course of work on a different problem, 
and usmg an improved photographic technique, I 
have occasionally obtained very much better records 
of Auger electrons. One particularly good example 
may b* quoted here, aa it has not previously been 
published The element under examination was 
copper (29) ; the velocities of the electrons arc 
deduced from deflectiona in a magnetic field, and 
expressed* m terms of (rH) gauss cm. These are 
converted mto equivalent frequencies (v/if in Rydberg 
units) by the use of known constants, and hence by 
comparison with X-ray data the level of ongin of 
the electron can bo deduced with certamtv 


rB 



1 'ho agreement with the tlioory is striking 1 
think I should add that iny own sense of satisfaction 
with the results w if anything enhanced b\ the 
feelmg that it may be slightly unmerited j tlu- 
approximations made m the quantum inwhiimcal 
theory and— not less—the necessary latitude in my 
estimates of relative intensities, might well account 
for differences between experiment end theory apjirc- 
ciably greater than those recorded above The 
general nature of the experimental results, however, 
leaves no room for reasonable doubt of the I'ssential 
accuracy of the quantum mechanical methods which 
have boon applied to the problem 

H R. Robikson 

Queen Mary College, 

ITnivcrsity of Ixmdon. 

March 13 


‘ Burhop, L .. 

> KnbllUKm Slid C*mI«, Prm- mu,, , n, u*. sex , iv-xn 

■ RobltiBon and Young, fViir Rtv Sor , A IM, SS , 1030 
‘ cf Hoblneon *iid Cawle or Boblneon and Voun*, toe n, 


Supra-conducting Alloys 

The bchav lour of supra-conducting alloj s has been 
found* to be different from that of pure metals in 
two ways. 

(1) The magnetic induction (B) m alloys does not 
change to xero when they become snpra-oonducting 

(2) A supra conducting alloy shows no discon¬ 
tinuity m the specific heat of such an order aa would 
be expected occordmg to Rutgers’ formula* 

These phenomena seem to be well establisheil, as 
more recent experiments by de Haas and Casimir* and 
Torr and Wilhelm* are m agreement with (1), while 
Shubmkow and CTiotkewitsch* succeed^ quite 
recently in confirming our result (2). 

We measured the permeability of the same alloy 
the specific heat of which we determined and found 
that magnetic flux could penetrate it at much lower 
fields than the threshold values of supra-oondiutiv ity 
(compare ref 3), That means that the condition 
B = 0 on which Gorter’s* thermodynamical treat 
ment is based is not entirely fulfilled m supra 
conducting alloys and therefore Rutgers' formula 
must not be applied. In order to investigate the 
supra-conducting region where B ag 0 (shaded, Fig 
1 ). we determined the change of induction which 
ooiresponds to a small change AH in the external 
^Id between T, and T, in rods of Pb8o% Bi 70 % 
(-■urve 1 IS the threehold curve from a very similar 
alloy’, while curve 2 indicates the field stre'ngths at 
which flux flmt penetrated the alloy. 



Supplement to "Nature,” May 18, 1935 827 


(n) When the specimens were cooled previously 
in zero field, no change of mduction was observed 
below curve 2 After passing curve 2, flux entered the 
alloy when switchmg on AW but no flux left when 
switching off. This continued until near curve 1 the 
changes become reversible and finally noi-mol afti'r 
passing curve 1 

(b) On cooling to '1\ in /f„ no changes wore ob¬ 
served below the reversible i-egion near curve 1 for 
switching on or off AW 

(c) ^\’^vrmlng up again to T, gave the same result 
as in (6) 



A pissible explanation for all these phenonienii is 
that tlie threshold value is high in some parts of the 
alloy while the main part has about the same value 
as pure metals Such a model would act like a fine 
supra conducting sponge the moshos of which arc 
formed by annular regions of high threshold value 
impenetrable for magnetic Hux that has once been 
caught m them. If the alloy is cooled in an external 
field, the sponge becomes supra-oonducting first and 
the induction inside the meshes cannot change to 
zero (1). As the mam part of the alloy htus a low 
threshold value, this will cause only a very small 
discontinuity in the specific heat (2). Finally, this 
explanation conforms with the experiments (a) to 
(c). In (o), at first there is zero induction inside the 
meshes smd no Imes of force can enter the alloy 
After passmg curve 2, some meshes of the sponge 
break down whenever the field la increased and 
magnetic flux enters them On switchmg off AW, 
however, this flux is not pressed out again as the 
material insi^le the meshes is no longer supra- 
conductmg in this region of the W, T-diagrain. This 
filling up with magnetic flux continues until near 
the threshold curve all changes of flux become 
reversible. In (6) and (o) the meshes already enclose 
lines of force in the normal state which are ‘fi^zen’ in 
as soon as the sponge becomes supra-conductmg (1), 
and fram now on no flux enters or leaves the sponge 
until finally curve 1 is reached again. 

Hie question arises whether the skeleton of such 
a sponge of high threshold value is a supra-oon 
duotpr of aero induction, or if the meshes ore formed 
by supra-oonducting regions the thioknees of which 


IS of the order of the penetration depth of currents 
in supra conductors* or even of atomic dimensions, 
for Imth of which the description of supra con¬ 
ductivity by zero induction lias lost its significaneo 
Further, it is not yet clear if sucli a sponge has tlie 
same high threshokl value thniugbout, or if it con¬ 
sists of meshes of ail throsliold v alues between curv es 
I and 2, so that the supra conducting cross-scction 
gradually increases with decreaamg tomperatuic 
Residta similar to those in alloys have been obtained 
on fairly pure (90-9!) per tent) tantalum For tan¬ 
talum the steepness of curve 1 was found to lie 
about 1,600 gaiias/degie<> wluti' that of <urve 2 was 
060 gauss/degree 

A detailed oecount of these resiiHs will be publislie<l 
elsewhere 

K Mendelssohn 
J u on H R Moore 

Clarendon laihoratory, 

Oxford 
April 3 


* T C Keeley, K MoiiiloI««ihii, J R Moon- Xator*. 154 771 
1934 

•A J Ratgern, Phtnirn 1. 1055 1BJ4 

■W J de Haas anil J M (oslmir Jonker, 5iATt'llE, 186. dll, Tan 5, 


• O J Oerter nod H Coalmir. Vhynra, 1 
’ Csmm Mden. Z145 

• Seeker, Heller and Banter, Z I‘hy$ , 81 
Nattoi, 188. 497 , 1934 


Electrical Resistance of Pure AJuminium at Liquid 
Helium Temperatures 

The electrical resistance of aluminium at liquid 
helium temperatures has been investigatotl by Tuv n 
and Kamerlmgh Onnes'. by Meissner and Voigt*, and 
by Koesom*, who discovered that this metal becomes 
supra-conductmg at about 1 14“ K The measure¬ 
ments of Meissner and Voigt appear to show that 
the resistance of aluminium m the liquid helium 
region between 4 2“ and 1 3“ K us not eonatant, but 
increases slightly with deereasing temperature On 
the other hand, Tuyn and Kamerlmgh Onnes, as well 
as Keesum, have found tliat the resistance is constant 
ui this region, but examination of their data shows 
that the residual resistance of their specimens was 
larger than those of Meissni-r and Voigt A slight 
increase of resistance at liquid helium temperatures 
has also been reported for molybdenum, colialt and 
magnesium*, and recently for gold* Smee such a 
phonomonoii w of considerable theoretical interest, 
and iin<»e we had at our dusposal some samples of 
very pure alumumun, wo hove made further mesHure- 
ments on the resistance of this metal at liquid lieliuin 
temperatures 

The alummmm used in our mvestigation was 
supplied hy the British Alumimum Co., and was 
specified to bo at least 99-996 per cent pure It was 
drawm m this laboratory mto wires of 0-15 mm 
diameter. Spectrographio analysis of the metal, 
taken before and after drawing, ^owed only minute 
impurities due to magnesium, calcium and jicrhaps 
copper Four specimens vaiying m length from 
68 cm. to 86 cm. were selected from the wires , these 
are hereafter designated as Nos 3, 4, 6 and 6 
Specimens 8 and 8 were annotded for 3 hours in high 
vacuum at 250® C., and No. 4 at 276° C ; specimen 
3 was not annealed The values of Rt/H o'C’ ‘‘S'*' 
ciliated from the measured resistance of these win's 
at the temperatures indicated, are plotted in the 
accompanying gn^hs (Fig. 1, see over) 
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Ab seen from the graphs, the ourves which best fit 
OUT values of Ef/Ho’C straight lines parallel to 
the temperature axis The absolute experunontal error 
in the ratios wo estunate e» not greater than 0-00002 
Accordmg to the data of Meissner and Voigt, we 
should expect an mcreaae m RtIEq'c of between 
0 00007 and 0 00014 m the temperature mterval 4 2° 
to 2 2° K Since Nos 5 and 6 show smaller values of 
EtIE o°C 'n this region than any previously reported 
for akunimum, we conclude that, within the aceurai y 
of ’’our measurements, there is no ini rease in the 
resistani'e of pure aluminium down to 2 2' K 



slight bulk rigidity) gave the results shown in Fig 1 
(Curve 1), a pressure head of about 2 cm. being re- 
qtured to cause appreciable flow. 

A water film, 16 X 10-* cm. thick, gave Curve II, 
which IS Imear and passes through the origm Similar 
results were obtamed with alcohol, cyclohexane. 




Fio 1 RaUtenoe to flow of thin liquid fllma between parallel iurfacox 


The liquid liehlim for these oxpiiiineiits was 
prodiKX'd bj the new helium hquefier designed by 
Prof P Kapitza* A detailed report of these expen- 
mi'iitii will appear clwwhore 

H A Boorsii. 

II NrKWODNlr7,AliBh.I 
Koj al Societj Mond Laboratory, 

Cambridge April 23 



Range of Action of Surface Forces 

In a recent letter, Wilsdon, Bonnel and Nottoge* 
suggest that anomalies observed m the vapour 
pressure, osmotic pressure and flow of water m 
porous materials and m capillaries ore due to oriented 
chains of water molecules extendmg to a distance of 
60 X l0-‘ cm. from the surface. The possibihty of 
such a structure has been suggested by Hardy*, and 
by Watson and Menon', wHo found that a polished 
plate floated m air or water at a height of 40 x 10-» 
cm from a parallel plate Further experiments*, 
however, earned out at Sir William Hardy's sugges¬ 
tion showed that the separation of the plateswos 
due to dust or to some similar commonplace cause. 

More recently, Derjaguin*, from observations on 
the reeistanoe oSered by water to the movement of 
an osofllatmg lens, concluded that a water film 
1 X 10-* cm, thick has a rigidity about 1/800 of tRs t 
of solid lead. We have measured the resistanoe 
offered to the flow of thin liquid films enclosed 
between parallel surfaces. A relatively thick film 
(60 X KH cm ) of a 1 per cent solution of ammonium 
oleate in water (a liquid crystal known to possess a 


acetic acid and ethyl palmitate Experiments with 
thinner films (circa 10-* cm ), and with liquids cooled 
to withm 0-l°C. of the freezmg pomt, also gave no 
evidence of rigidity, smee the smallest measurable 
pressure (< 1 mm. head) always produced a normal 
flow and withm the accuracy of the measurements 
f/*c tngooaUy of the film woe (he same as tAof of tin 
liquid in bulk. 

The meohamoal properties of the first few moleculai 
layers of an adsorb^ gas or liquid may be pro 
foundly modified by the sohd suHaoe, but no such 
effects can be detected at distances of 10'* cm ami 
the extension of rigid chains to a distance of 60 X 10~ 
cm. seems quite out of the question. 

F P. Bowden 
S. H. Bastow 

Laboratory of Physical Chemistry, 

Cambridge March 12. 


Interchange of Heavy Atoms m Organo-MeUllic 
Methyls 

Using the radioactive indicator method m whal 
radioactive isotopes are used to mdioate transferenc < 
of atoms, we have obtamed evidence which suggest- 
that both lead and bismuth, deposited, presumabh 
as oxides, on a metallic surface, can exoneinge wit) 
lead m lead tetra-methyl and bismuth in Bi(CH,h 
in ether solution at room temperature. 

For bismuth the radioactive isotopes radium 1 
and thorium C, periods 6 days and 60-6 minutes re 
spectively, were used, and for lead, ThB with perio ' 
10*6 hours was employed. 
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The following experiment is typical . A piece of 
gold IS activated with Th(B 4- C + C' + C') by 
exposure to thoron m the usual way. The gold is 
unmersed m a solution of Bi(CHj)i in ether for two 
hours. Then a small quantity of the solution is 
introduced into a small piot mside a Wilson expansion 
chamber flUed with nitrogen The solution evaporates 
from the pot, and eventually the Bi{CH,), settles on 
the boundanes of the chamber, perhaps oxidised by 
traces of oxygen The characteristic ot-traoks of 
Th(C + C') are observed startmg from parts of the 
chamber remote from the pot, thus proving that a 
volatile compotmd of ThO has been formed which 
has evaporated with the rest of the solution The 
rate of decay of these a-traeks supports the view 
that the volatile rachoective substance contains 
Tht! and not ThB A similar effect is found if a 
source of RaE on nickel is inserted in Bi((JH,), 
solution After a few days the shorter a particles 
of the subsequent element polonium an' found dis¬ 
tributed throughout the chamber 
It was necessary to teat the hypothesis that the 
above effects are due to the lilxiration of ‘free methyls’ 
by the break up of heavy molecules under a and 
P ray bombardment Such free methyls might pick 
up atoms from the metallic surface and thus form 
the volatile radioactive compounds observed If 
this mechanism were correct, it must operate for anv 
molecule nch m methyl groups and capable of being 
broken up. The experiments were therefore repeati>il. 
replacing the Bi(CH,), by NIGH,),, Si(C'H,)4 and 
iSn(CH,)4, but in each case the volatile a activity 
obwrved was too small to be distuiguished detinitely 
from the normal oontammation and was certainly of 
a different order from the effect with BifGHj), and 
Pb{CH,)4 This mdicates that the exchange process 
occurs mainly lietweon atoms of thi' same atoniii 
number and without the break up of the molecule 
With Pb(C3I,)4 and Th(B + C + C' + C") the 
effect IS remarkable in that the unmistakable o 
emission of Th(C' 4- C') is observed immediately 
evaporation begins, and photographs showmg these 
K-particles startmg m the gas have been obtamed 
This mdicates the unexpected presence of a v'olatile 
bismuth compound. On the other hand, the rato of 
decay of the activity m the chamber is consistent with 
the ten-hour period of ThB, which must therefore 
have distilled over with the ThC. This may be 
explamed if the oxidation of Bi(CH,), is inhibited or 
retarded m the Pb(CH,)4 solution, which will therefore 
contam equilibrium amounts of ThC(CH,), and 
ThB(CH,)4 "which wUI evaporate together 

Measureinente of the rato of mtcrchange are m 
progress using an ionisation method and also a tube 
counter system constructed by Miss E. E. Widdowson, 
vvhom we wish to thank, together with Prof. Arthur 
Ellis, who kmdly gave us some old radon tubes. 

Alicx Leiok-Smith. 

Kmg's College, London, W.C 2. 


H. O. W. Richardson. 
Bedford College, London, N.W.l 


EbulUometric Determination of the Degree of Decom¬ 
position of an Organic Substance 
In previous papers it has been shown that the 
Wpliotttion of an ebuUiometer with several de- 
(Fig. 1) filled with an aeeotropio mix¬ 
ture of banssne and ethanol or any other binary 


mixture forming with water a ternary azeotrope, 
enables one to determine with an accuracy up to 
0 001 pier cent the quantity of moisture m solid 
organic substances soluble in the above-mentioned 
azeotropic The same method can be applied for 
determinations of the degree of docoinpKisition of 
organic Mvibstaiices form 
mg water as one of the 
products of tiecompioHi 

Let us suppiosc that 
the decomposition of 
succuiio acid by heating 
to the tempieratiire I is 
examined For this pnir- 
poso a cortam cpuantity 
of this acid is placed ui a 
test-tube which is after¬ 
wards closed like a Can us 
tube After lieating for 
a cortam time at tiie 
given tompicrature, the 
tube IS carefully shaken 
and the substanee is 
brought to the vessel ^-1 
of the ebuUiometer. whi< h 
IS filled with azeotrojiif 
mixture of benzene and 
ethonol The water 
formed by tho deoom 
position of succmic acid 
forms a ternary sj-stem 
(azootropne mixture) w itli 
benzene and ethanol, 
which has a lower boiling 
pioint than the mixture 
of benzene and ethanol 
Notmg the lowering of 
the condensation tem- 
pierature in tho uppier 
port of the ebuUiometer 
(the thermometer is 
placed m the upipiermost 
test-tube of tho apipai- 
atus), it IS possible to 
calculate the quantitv’ 
of water formed, alb-r 
carrying out a direct de 
termmation of thi- lower¬ 
ing of tempioratun* pier 
miUigram of water, in¬ 
troduced mto tho obullio- 
meter The heatmg of 
tho reflux tubes by 
microbumers must bo 
so regulated that the 
number of drops flowing 

through the drop-counters F, Fy, F^, Ft is approxi¬ 
mately the same m both expienments. 

The method makes it piossible to determine the 
formation of 0-001 pier cent of water by the decom¬ 
position of substances. Details wiU be published 
elsewhere. 

W SwnrroszAWSKi. 

Institute of Physical Chemistry, 

Polytechnic High School, 

Warsaw. 

• W. 8w1«to*tow«kl, Cktmid )0 HUr. M, 772; 1982. t^nftre^ de 
bl^aooloii de IX CoiitfKMO Int«m*tloii»l dB QiUmIcs Pun V 
ApUoadx, Madrid, IV-ll^rU, 1934, p S 
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Ebulliometric Method of Determining the Amount of 
a Substance Adsorbed on the Surface of Solid Sub¬ 
stances 

Ebulliomuthic apparatus with a tow tle- 
phlegmators constructed by W Swiotoslawski, applied 
to the determmation of very small quantities of 
impurities*, can be used to investigate the amount 
of substances adsorbed on the surfaces of solid 
materials such ns glass or metals 

The obulliometer is fllleil with a substance winch 
gives an azeotropic mixture with that adsorbeil At 
the beginning of the measurement, the liquid in 
the apparatus is allowed to hod, the distribution of 
temperatures is noted, and afterwanls it is cooleil 
down The adsorbing system is placed in the tube 
with vapour of the substance to bo adsorbiHl, then 
cleaned with a stream of dry air, and introduced 
into the column of the apiMratus After heating up 
again the liquid in the ebulliomoter, its vapour Hows 
to the column anil romovos the adsorbeil substanco 
from the surface of the adsorbent, and forms the 
azeotropic mixture which rises to the uppcT section 
of the apjiaratus There a considerable loweiiiig of 
the teiniieraturo of condensation of vapours is 
observed Then a known amount of the same 
substance that was adsorbed is introiluceil into the 
apparatus, m order to fmd the lowering of the tem¬ 
perature of condensation produced by 1 ingm of 
the substance under investigation From the b >w oring 
caused by 1 mgm and that produced by the substance 
adsorbed it is possible to calculate the amount of 
the substance adsorbed on 1 sq cm of the Hurtaio 
of the investigated materials 

Investigations were earned out with bonrono 
vapour adsorbed on the surface of glass and copper 
at 18° C In the ebiiUiometer there was an azisitropic 
mixture of ethanol and water The numoricnl data 
obtamed for ttieso systems are os follows 

Amount of benzene lulsorbeil on 1 cm * at 18° 


salts, whereas in the case of electrolytes of lughor 
valenoy a smaller slope was mcosureii them that 
expected by theory Different electrolytes of the 
same valency typo show individual characteristics, a 
fact which Oucker was the first to jximt out * 


The oompreesibility, I, as a function of c is giv eu 
by the followmg relation. = Oucker 

supposed that the apparent molal eompressibibty of 
non-eloctrolytos is also governed by the square root 
law with respect to c This was not conlirmwl bv om 
new measurements on cane sugar We mtend to 
make a further unprov'ement in the expcriincntal 
method by determinmg the middle of the nodal lines 
by a photomotno method It will then be possible 
to reoeh the region whuh la of special interest for 
the mtononic attraction theory. Many other problems 
will bo of groat interest for example, the offei’t of 
dielectric constant or toraperatnre upon the com 
pressibility 

A detailed account of the work will be piiblisbod 
soon tiy one of ns 

If Kalkenuvi en 
tH Bvchem. 

.4bteilung fur Elektroly tforsclumg am 
Pliysikalischen Institut der Utiiv er-itilt. 

K6bi 
March 2t> 

•F T ilucker, / Anur CAm Joe, M, 2700, 1911 CAem Jeo., 
IS, lit, 1933 

•Tho theory by Ln Mer, Oronwsll, Sandieil m»> be able t<> glvo 
an explanation of thU behaviour See Falkenhascn’e monngraiih »n 
"Klcetrolytea", Clarendon Preea. Oxford, 1911 


Mathematical Psychology of War 
As Nature has encouraged scientific workers to 
think about public affairs, I beg spore to remark 
that equations, describing the onset of the War, and 
published under the above title* in 1010, have again 
a topical interest, in connexion with the present 
regrettable rearmament In revised form 


Amount of benrene adsorbed o 
Glass 

0-00019 mgm 


CopiK-r 
0 00026 nign 
0 000S2 
0 00022 „ 


Details will bo published shortly 

M. WOJClEfllOVV.SKI. 
Institute of Physical Chemistry, 

Polytechnic High School, 

Warsaw 


* See tho foregoing letter of W Snlc-Untaeskl 


Compressibility of Electrolytic Solutions 
The adiabatic compressibilities of some strong 
electrolytes hav e been measured os a function of the 
molar conoentratioii c by means of a new optical 
method, which has been developed m the Department 
of Electrolytic Research of thoUmversity of Cologne. 
It was found that tho linear dependence of tl»© 
apparent molal compressibility on the square root of 
the concentration is valid (within the experimental 
error of 0-1 per thousand), also m dilute solutions, 
even in solutions ten turnee more dilute than those 
on which Oucker* based his calculations 

The limiting slopes derived from the mtononic 
attraction the^ by Oucker agree with our new 
experimental results only for the 1-1- and 1-2-valent 


7/ = **. - Y. ^1 + Ai ; 



The sutfixoa 1 and 2 refer to the opposing nations, or 
groups of nations Tho symbol x denotes the v anable 
preparedness for war , t is the time , I is a ‘defence- 
coefficient’ and is positive and more or less constant; 
Y w a ‘fatigue and expense’ coefficient and is also 
positive and moderately constant Lastly, L repre¬ 
sents those dissatisfactions-with-treaties, which tend 
to provoke a breach of tho peace. 

If A„ A,, a-,, X, could all have been made zero 
sunultonoously. the equations show that r, and x, 
would have remained zero Tliat ideal condition 
would have been permanent pence by disarmament- 
und-satisfantion Tho equation-s further implv that 
mutual disarmament without satisfaction is not 
permanent, for if x, and x, instantaneously vanish, 
daijctt =■ AI and da:,/dtA , 

Unilateral disarmament corresponds to putting 
a-,-=0 at a cortam instant We have at that time : 
dx, 

111 - - Yi*. +A.. 
d.r, 

- A-.l 971 + A,. 
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The secoml of these equations implies that j;, will 
not remain tero , later, when ar, haa thrown, the term 
Jfcjj.x, will cause a, to grow also So unilateral dis¬ 
armament IS not permanent, as (iermany has shown us 
A race m armaments, such as was m progress in 
1012, occurs when the defence-terms pnilominato in 
the second memlxTs of the eijuations We have then 
approximatelj 


djL I 


dt 


- kn ^ 1 . 


and both j:, and i, tend towards infinity. 

I submit that the equations do describe, at least 
crudely, the wn> m which things have been done m 
the past As to the future, while indicatmg the 
desirability of disarmament-and-satisfaction, they 
suggest that such a condition might easUy become 
unstable, and that there is a need for controllmg 
terms of a quite novel type More strength to the 
statesmen who are trymg to provide such I 

I.J5W18 F Richardson 

38 Mam Road, 

Cewtlehead, Paislei 
April 11 


Some Uses of the Air-Driven Spinning Top 

Since no measurements have so far been piiblishixl, 
from any oountrj', on colloidal systems using the air- 
driven spinning top of Hennot and Huguenard', it is 
evident that the great importance of this remartcablo 
tool has escaped the attention of most laboratories 
This w especially surprising m view of the fact that 
any good mechanic can make the necessary simple 
equipment (a stator wid a hollow rotor) for a cost of 
atollt two or three pounds, and tliat for most purposes 
no special precautions need be token as to oonstonej 
of temperature or control of pressure With much less 
than the pressure of air available in an ordmary 
garage, the top may at several thousand revolu¬ 
tions per second, producing centrifugal forces of the 
order of 10*-10* tunes gravity. 

We therefore mention a few of the purposes which 
smee 1931 we have found to be served by the use of 
this intriguing mvention in one of the forms perfected 
by the originators' This is quite apart m>m the 
elaborate studies which have proved necessary m the 
attempt to develop the top as a oonveotionless trans¬ 
parent ultra-centrifuge, parallelmg those of Sved- 
berg These will be reported on elsewhere' We only 
remaric here that m one case last year an accidental 
disturbance created a sharp boundary m a sedunent- 
mg solution of mercuric chloride, afiordmg a unique 
opportunity of observing a sedimentation constant S, 
as measured upon the photographs, equal to 8 90 x 
10-" as compared with theory 8 91 x 10-" 

Convection does not occur in an immobilised 
system. Sedimentation may to observed by eye. by 
callipers, by a scraping pipette, or by pounng off 
supematanl^ liquid and weighmg. Evaporation is 
nunimised by a solid cover or by a thm piece of 
cellophane which can be perforati^ by a hot wire 
without disturbing the spinnmg top We find that 
the beet method of preventing mteraotion between 
steel tops and their contents is to bake on several 
thin coats of baketite lacquer One may take advan¬ 
tage of these fbotors m the following ways . 

(«) Measurement of rate of sedimentation of 
jellies and curds. Examples studied : agar, sdieic 
aoid, sad sodium polmitate m water , soap jelliea in 
non>aqueouB soh’ents. 


(6) Punhcatioii of golatmg colluids. Examples 
studied . agar, where half of the agar does not seili- 
ment with the rest of tiio agar jolly 

(c) MeasuremiMit of swelling pressure of jellios. 
When the jell\ refuses to stxlunent further, it is m 
equilibrium with its swellmg pressure 

(d) Replacement of ultra filtration bupomatant 
liquid or mother liquor may be roino\o<l from a 
seclimenting system, avoiding all offoets of jiore-siAe 
or adsorjition 

(e) Measurement of bound or combined water in 
colloidal or biological systems usuig a reference sub¬ 
stance separated as in (d) for analysis 

(/) Bound water, by mcreasuig t he deiisit y through 
addition of mdifferent substances uutd sedimentation 
just ceases to occur Then the reciprocal of the 
density of the system is identical with the partial 
spociflc volume of the non-sedimenting structure 
The composition corresponding to this partial sfiecihc 
volume may be read from a table or graph of densities 
against composition The simplest graph to read is 
that for the jelly itself, as for oxamjilo agar in pure 
water 

(g) Deterramation of sorption Example methyl¬ 
ene blue, which IS strongly adsorbed by most materials, 
using method (d) 

(A) There are many other possibilities, such as 
tlie observation of sedimentation equilibrium withm 
any immobilised sj-stem 

We are of the opinion tliat all chemiual, biological, 
raetallographic and applied science laboratones might 
well employ one or more of these simple devices. 
Physical laboratories have long recognised the useful¬ 
ness of solid tops 08 ongmally developed* for the 
measurement of the velocity of light, either with a 
path of only one metre or with the refinements and 
precision of the last work of Michelson 

Jaices W. McBaix 

Department of Chemistr>’, 

Stanfonl University, 

California 


.....< In Radwm, g, 

i»< V n , uO. 1J8» . ie2i 

* A privsW i-ainmunimttun from Prof J W Beanu deocrlbon u 
beaiiUllilly ilmplv mai eloflant meAns of pllmlnatlns the most » 
dinicultlrs of iiltra-wiitriniiie donign , this will appeiir shor* 


A New Test of the Magneto-Ionic Theory 
Accohdino to the magneto-ionic theory of 
Applotou*, we should expect a wireless wave moident 
on the ionosphere to to returned to the earth as 
two differently polarised oomiiotients (the ordmary 
and the extraoidmary) with a slight difference m 
the tune of travel For wave-lengths shorter than 
214 metres (the critical wave-length of the theory, 

given by the expression X = ), the theory haa 

been oxpsrimentally confirmed and the folfowmg 
points are well established 

(o) The two magneto-ionic oomponents are 
circularly polarised 

(fc) The left-handed (ordmarj') component pene¬ 
trates the F region and the E region more easily 
than the right-handed (extroordmory) 

(c) The intensity of the extraordmary wave 
decreases markedly as the magneto-ionic oritical 
wave-length is ^proaohed The theory predicts 
different results for waves of lengt/h greater than 
214 metres, but so far as we know, experiments itovw 
not been made to test it for these wai'o-lengths. 
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To test the theory for the longer wave-lengths 
the following conditions are necessary • 

(o) The wave-length must bo sufficiently removeil 
from the magneto-ionio critical wave-length, so that 
the extraordmary wave is not too strongly absorbed 
This necessitates the use of a wave-length greater 
than 400 to 

{b) To investigate the relative penetrating powers 
of the two magnoto-ionio components, it is necessary 
to work at a tune when the ionisation density in 
one of the ionospheric regions is small enough to 
permit at least one component to penetrate This 
occurs only with the E region, and then only at 
midnight m midwinter. 

Durmg January and February of this year we 
have m^e oxiieriments to compare the behaviour 
of waves of length greater than 214 m with the well- 
knowm behaviour on shorter wave-lengths Pulse 
tremsmissions of the Breit and Tuve type wore 
provided from a nearby transmitter and the w'avo- 
length could bo varied within the range from 400 
metres to 000 metres The receiver was equipped 
with a circularly polarised aerial so that the polansa 
tion of the received echoes could be inveetigatoil 
The values of the equivalent height, the state of 
polarisation, and the relative intensity of (ho two 
component waves were all detennmod for a senes 
of different wave lengths 

The results of the experiments wore as follows • 

(a) For wave lengths greater than 214 metres 
the right-handed (extraordinary) component pene¬ 
trates the E region more oasdy than the left handed, 
so that it may be reflected from the F region while 
the left-hand^ component is reflected from the E 
region. This is the opposite of what happens on the 
shorter waves and is in accordance with the theory 

(b) The fact that the extraordinary component is 
reflected at all means that m the refiectmg regions 
the quasi-transverse approximation to the magneto- 
ionic equations must hold, that is, 


Jll 

*Vl‘ 


-b (1 - x)\ 


usmg the nomenclature of reference 1. 

(c) For wave-lengths which just penetrate the 
E region, the F region echo is split, with the extra- 
ordmary component uppermost Tins may bo duo 
to differences in the group velocities of the two com¬ 
ponents m the E region or m an intermediate region. 

(d) On several occasions there was evidence of 
reflection from an intermediate region at an equivalent 
height of about 160 km 

F T Farmer 

Cavendish Laboratory, J A Ratcliffe 

Cambridge. 

March 1. , 


' Appleton, J hut EIm Sna. 71. 624 , 1032 

• Appleton, Pmt Phvi. Soe ,4t, 208 , 1933 

• julautt MKl White, PMi Mat , It, 432 10 


Detonation of Nitrogen Iodide, NlfNH, 
When moist mtrogen iodide is suspended m air 
over phosphorus pentoxide in a glass vessel and the 
veesef evacuated by a mercury vapour pump, the 
crystals detonate as soon as they become dry On 
the other hand, the substance can be completely 
decomposed into iodine and permanent gases without 
detonation ooourring if the pressure of the permanent 
gases be not allow^ to fall below 2 x 10-* om. At 
room temperature the decomposition can be com¬ 


pleted in 12-24 hours On carrying out the decom¬ 
position at — 20° C. there is httle reaction until the 
water is removed, after which the pressure rises 
Imearly for a tune. As lodme begins to condense out 
on the walls of the glass vessel, the rate of evolution 
of gas decreases and ultimately the pressure reaches 
a oonstfuit value, although some mtrogen iodide is 
still undeoomposed After this steady state is reached, 
on subjoctmg the residue to a hartl vacuum it de¬ 
tonates On detonation, the amoimt of permanent 
gas produced is only 30-60 per cent of that liberated 
durmg the thermal decomposition 

The thermal reaction is retarded by the easily 
condensible products of decomposition and also by 
water, and on removal of these substances, nitrogen 
iodide detonates spontaneously This accounts for 
its extreme sensitivity to a blow, for this will create 
fresh surfaces which are unstable. The solid reaction 
gives rise to reaction chains which are infinite in 
length when the surface is free from adsorbed gases 
W. E (Iarneh 
W E Latchem 

University, 

Bristol 

A Further Reappearance of the Second Red-Eye 
Mutation in Gammarus 

Through the kmdnoss of Mrs Sexton, of the 
Marine Biological Laboratory, Plymouth, I was able 
to obtain a stock of a new mutation produemg red, 
instead of the normal black, facets m the eyes of the 
amphipod Gammarus chevrew^i, Sexton. It had 
appeared m the first P, of a pair from a dredging 
taken m Chelson Meadows, near Plymouth, about a 
year ago, and my intention was to nudte a study of the 
effects of temperature on this mutant sunilar to that 
mode by E B Ford and J S Huxley (1927) on the 
first red eyo mutation For this purpose it was 
necessary to cross the new form with the red-eye 
mutations wluoh had previously appeared, m order 
to dotermme whether or not it was homologous with 
any of them 

The followuig results have now been obtamed 
When crossed with the first red-eye stock (ri), all the 
F’l offspnng had black eyes With the second red -eye 
stock (r,), the followmg F, families have appeared 
(a) One black- and sixteen red-eyed young (6) With 
different parents . a smgle red-eyed specimen, about 
six weeks after mating (c) With different parents 
agam . three red-eyed young about a fortnight after 
matmg, and a further seven red-eyed ones about 
three weeks later 

Doubtless the explanation of the single black-eyed 
mdividual m the first family obtamed with the second 
red-eye stock, is that some of the sperms from the 
previous mate of the female had remamed Itehmd 
and fertilised one or more of the eggs, causing the 
appearance of a heterozygous black-eyed specimen— 
not an unusual phenomenon m Gammarus. The long 
period elapsing between the separation of the female 
and the apj^ranoe of the jmung precludes such an 
ooourronce in the second brood, while m the last 
instanoe, the female, after producing the first red- 
eyed family, had been mated with a homozygous 
black-eyed male before being again given a red-eyed 
mate, so that if any sperm had been left over from 
a previous mating some of the second family would 
have had black eyes (‘black’ Is dominant to ‘red’). 
The present gene therefore jNoves to be a reappear¬ 
ance of the second red-eye factor. 
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From the results already obtained by Sexton and 
X'lwk' we may infer that this recessive gene is some¬ 
what widely spread in the wihl population, and any 
further information on this subject appears to bo 
of value. 

K W YARNOLn 

Department of Zoology and 
Comparative Anatomy, 

University of Oxford 
March 16 

Sexton, E W and Clark, A R , Natckk, HI, 201 . 19S3 


Composition of Interveinal Mosaic of Potatoes 

In a recent paper from Madison, Wis , Koch and 
Johnson* state that they have found m mterxeinal 
mosaic of potato received from this laboratory a 
‘‘streak” (Table VII) which is preeumably identical 
with the new virus described m the text (p 45) as 
“potato streak virus”. We had already found m 
1033 and 1934 that this mtervemal mosaic results 
from the combmed action of viruses of two different 
types, one of which may correspond to the streak of 
Koch and Johnson, smce there is no present evidence 
of a further constituent In the circumstances, it is 
desirable to publish this note although the work is 
not complete 

One of the constituents of mtervemal mosaic is a 
virus of the X-type which has no known msect vector 
The other constituent is selectively transmitteil under 
certam conditions by the aphis Myzus per«tc<F, Sulz , 
contrary to the conclusion of Koch and Johnson 
regarding their virus, and it has been isolated both 
in this way and by passage of mtervemal mosaic 
through the potato variety Arran Crest, in which the 
X-virus does not survive 

The virus thus separated by the two mot boils 
sometimes produces on the foliage of President 
potato a slight transient mottle, but ono of its 
diagnostic features is the production of irregularly 
arranged necrotic blotches m the cortex and pith of 
the tubers of this variety, and it is regardeil ew 
responsible for this symptom m mtervemal mosaic 
Koch and Johnson make no reference to this, and 
they were consequently not m a position to know 
that the virus is related to, if not identical with, that 
causmg phloem parenchyma necrosis (or peeudo-net 
necrosis) as defined by Quanjer, Thung and Elze*.* 
Its full identity, however, has not yet been satis¬ 
factorily established, and it is provisionally entitled 
the ‘tubM blotch virus'. 

Another diagnostic character of the virus is its 
power of combining with simple mosaic (virus X), 
thereby intensifymg it to mtervemal mosaic, and the 
lattw has been synthesised in this way. This reaction 
can only follow m a variety which is tolerant of both 
viruses, for if it is intolerant of either, ‘streak’ results 
Thus the simple mosaic element alone would cause 
this symptpm in Arran Crest, while the tuber blotch 
virus was presumably responsible for the ‘streak’ 
which Kooh and Johnson produced m the experi¬ 
mental Bliss Triumph, since the plants already 
earned the equivalent of simple mosaic. 

The tuber blotoh virus is readily inoculable mto 
tobacco (var. White Burley) and D^ra Stramontum. 
but it is carried by tbe latter sad also probably by 
the former. It does not survive nine days in vUro at 
room temperature, and does not pass the L3 or L6 
Pasteur-phamberlaad filterai while the X virus does 
so, aa4 has been readily separated in this way. 


833 


Whatever the uloiitity of tlio tuber blotch virus 
turns out to bo, it is unfortunate m the presimt 
circumstances that Koch and Johnson should have 
given the virus they worked with the new name of 
“potato streak virus” This term is likely to loud to 
further confusion, smro it hiul been useii previously 
m a looser sense, and at the present time the name 
‘streak’ as applieil to potato viruses is devoid of 
meamng, aeemg that the majontj , if not all, of them 
produce streakmg on intolerant varieties 

.1 H Lolghnask 
I’HYLLIS ClISI'H 

Department of Plant Pathology, 

Albert Agricultural Colinge. 
tllasnevin, 

Dublin 


> Ann App BuU . SS, 27 54 , 1925 
‘ Medad Landbouu, lFa««n>ni/«n, 88 , 1929 
■ Phytopath , 81, 577-613 , 1929 


Physiological Polarity in Aspergillus 
Working with a certam strain of AspergiUtie 
nululatia (Eidam), Winter, I have proved and de¬ 
scribed a particular type of ‘physiological polarity’*. 
It w important to verify this polarity with other 
strains of the same species 

I should be obliged tlierefore if mycologists would 
send mo specimens of Aapergtllus ntduiane with 
porithecia, and indication of the ongm I reijuire 
the fungus from its natural sources, and not from 
strains founii m the laboratory, as it is necessary 
that I should carry out the isolation myself I sliouldi 
be grateful to have the material sent c/o Ceiitraal- 
bureaii voor Schiminelculturea, Baam, Holland, 
whore I am working at present 

P Henrard 

College philosophique, 

Eegenhov en, Loiiv am 
March 13. 




Preparation of Diazomethane and its Homologues 
in the Free Sute 

Wk have recently prepared for the farst tune an 
extended senes of the homologues of diazomethane, 
but only m ethereal solution* 

For the systematic study which we contemplate 
of the physical and also of the chemical properties of 
this senes, however, it is requisite that the several 
compounds should be available in the free condition. 
We have now achieved this in a number of instances 
by deoomposmg the mtroso-^-alkylanunoiaobutyl 
methyl ketones m a reflux apparatus at 70“ under 
somewhat reduced pressure m presence of a amalf 
quantity of onisole, by means of sodium bcnzylate, 
and obtained yields which in certain oases even 
surpass those already recorded; for example, of 
diazomethane 81 per cent, of diazoetiiane 64 per cent, 
of diozopropone 59 per cent, of diozobutane 46 per 
cent. 

D. W. Adamson. 

J. Kknnkb, 

Department of ^phed Chemistry, 

College of ’Technology, 

Manchester. 

April 12. 

*J. Chm Ste, 8M: 1985 
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Points from Foregoing Letters 


SiK JosErH Larmuu. makes critical commejil« on 
tiiponeH of magneto-optic rotation and suggintH that 
\'aliiable information might be obtained bj the 
application of modem teehni<|iie to the measun'inent 
of the mtenaity ocrosH the Zeeman apc'ctral com- 
jKinents (spectrum lines resolved and polariseil by the 
action of a magnetic held) 

Artificially prodiiciHl ntdioi'lements can he partiality 
separated bj carrj'mg out the transmutation in the 
preseni e of an electric field, aci ording to Prof Jf A 
Panith and Mr .1 W J Ka> Using a gaseous 
arsc'iiic compound which bj bomlianlment with 
neutrons gave radioactive arsenii-, they were able, 
bj the application of an alternating electric field, to 
concentrate 20,000-fold the ladioactive material 
produced 

Accepting the view that )jrimaiy cosmic rajs con¬ 
sist of two groups of particles, namely, positive and 
negative electrons and pwsitivolj' charged hydrogen 
nuclei,-Dr Pierre Auger mdicates that, as they pi-ne 
trate tlirough matter, their mtcTaction with elements 
of low and high atomic weight leewls to the production 
of secondary phenomena, such as the jienetiatmg 
radiation and electron showers obHcrv<»d 

The power of protoms and similar substances 
(choline, betaine) of decreasing tlu' fat content of 
liv er IS discussod by Prof C H Best and Messrs M K 
Huntsman and J H Ridout Tliey give rusults of 
experiments on rats which lead them to believe that 
Channon and Wilkuison have emphasised unduly the 
eftect of moderate under-nutntion on the dejmsition 
of liver fat: they find that slight change m body 
weight does not affect the liver fat balance 

Mr Alec H Laurie, who has ju»t returned from a 
whaling expethtion, describes persotiHl observations 
indicating that whales do not fill their lungs with 
water when diving (to prevent caisson sickness due 
to libiTation of dissolveil nitrogen) Mr Laune’s 
previous experiments with whale blood have shown 
that it has the proper! y of using up dissolv ed nitrogen 

The freezing point of a solution is no guide to the 
osmotic pressure it will exert acroas an anunal mem¬ 
brane Mr J Z Young theiefore advises that solu¬ 
tions used for hardening or ‘flxmg’ tissues of sea 
animals should contain the salmo constituents of sea¬ 
water m the same concentration, m order to prevent 
distortion or bursting of the cells due to penetration 
of water. 

Dr W N Bond offers further evideiue m sujijiort 
of his suggestion that the cause of the discrepancy 
between expenment and Kddington’s theorotical 
value, Af/m, for the electron, is that expenment 
measures not «/m but 13tf/l37 e/m It is suggested 
further that since X-ray determinations anil Millikan’s 
methoil give different values for the electronic charge, 
approximately in the value 137/136, the reason for 
tins lack of agreement is the some as m the first case, 
namely, faulty analysis of a ‘system’ mto ‘parts’ 

Mr. K Mendelssohn and Miss .Tudith R Moore 
describe the magnetic properties of a lead-bismuth 
alloy' at temperatures near the absolute zero, when 
it liecomes supra-conductmg A possible explanation 
for the phenomena observed is that the “threshold 
value’ (temperature at which supra-conductivity 
begms) w high in some parts of the alloy while the 
main part has about the same value ns pure metals 


Such a model would act like a fine supra-conducting 
sponge, the meshes of which are formed by annulat 
regions of high threshold value impenetrable foi 
magnetic flux that has once been caught m them 

The electrical resistance of very pure aluminium 
just before it becomes supra-conductmg lias been 
inv ostigateil by Mr H A Boorse and Dr H 
Niewodniczafiski, between 4 2“ and 2 2° K , the 
resistance is constant 

Dr K P Bowden and Mr S H Bastow have measured 
the resistance to flow of thm films of water and of soap 
(aminomum oleate) solution, and have failed to con 
firm the rigidity deduced by Derjagum from observ a 
tions on the resistance offerwl by water to the move 
ment of on oscillating lens This, they lielieve, dis¬ 
proves the view that oriented chams of water 
molecules may extend to a distance of (5 g from the 
surface 

Using radioactive isotopes as indicators, Mrs Alice 
Leigh-Smith and Dr H O W Ricliardson find that 
in compounds of metals with organic radicles, ex 
change of atoms of the same atomic number oeciir-- 
without tho break-up of the molecules 

A methixl of determming mmor quantities of wati-r, 
such as are produced during tho partial decoun)ositioii 
of some organic compiounds, is described by Prof M 
Swietoslawski. It depends upon the lowermg of tin 
boiling pomt of azeotropic mixtures of cortam organii 
liquids (mixturos which distil m a constant ratio) 
produced by small amounts of moisture Tho method 
has been iqiplied by Mr M Wojoiechowski to the 
determination of small amounts of substances 
adsorbeil at solid surfaces 

By moans of a now optical metliod. Prof. H 
Falkenhagen and Mr Ch Baohem have measured the 
compressibility of solutions They find a linear rela 
tion between the apparent molal compressibility' and 
the sipiare root of tlie concentration of the electrolyte, 
m accordance with Gucker’s theory, but the relation 
does not hold for non-elootrolytes, such as sugar 

Dr L F Richardson directs attention to a matho 
matical formula m which he has attempted to express 
the armament race between opposing nations or 
groups of nations m terms of a “defence coefficient’’, 
a “fatigue and expense coefficient” and a quantitv 
dependmg upon dissatisfaction with treaties 

Messrs F T Farmer and J A Ratcliffe havi“ 
investigated the application of Appleton’s theory of 
the ionosphere to radiation of wave length greater 
than the critical value of 214 m. Observation of th( 
ordinary and extraordinary reflected rays which hav < 
partially penetrated the E and F reflectmg layer- 
confirms the theory, and suggests that reflection 
occasionally occurs from an intermediate region at 
150 km 

Mr J. B. Loughnane emd Miss Phyllis Clinch stat*' 
that mtervemal mosaic disease of potatoes is du< 
to the combmed action of two viruses, one of which 
18 transmitted by the green fly Mytu« peraicce, whilst 
the other has no insect earner. 

Mr. D. W. Adamson and Prof J. Kmner report 
the preparation, for the first time, of a number ot 
compounds belonging to the diazomethane (C,H,N,) 
series These arc highly reactive, poisonous and 
explosive substances. 
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Award of the Mueller Medal to Dr. R. J. TiUjrard, F.R.S. 

Th* Mueller Modal of the Austral lan and Now 
Zealand Aseociatton for the Advanooment of Science 
wae presented to Dr R J Tillyard, Chief Common¬ 
wealth Kntomologist, at the recent atmual moetmg 
of the Royal Society of Australia lield at Canberra. 
This medal, which was established m 1896 by a 
group of soientiho workers m Victoria, commemorates 
the services to Australia of Boron Ferilmand von 
Mueller, and is tlie premier award m the gift of 
Australian men of science According to the Canberra 
T\me4, Dr. A. B Walkom, general secretary of the 
Australian and New Zealand Association, mode the 
presentation. In his address, he recalled the names 
of previous recipients of the Mueller Medal, among 
whom have been J. H Maiden, Leonanl Cockayne, 
W. Howohin, Sir Douglas Mawson, Sir Edgeworth 
David auid Prof. Wood Jones Dr. TiUyard, lie said, 
has many notable mvestigations to his credit, in 
particular, ho has studied the biology of the dragon¬ 
flies, the wing venation of insects and the dotor- 
nunation and olassiflcation of fossil insects He has 
also published a valuable and comprehensive text¬ 
book on the msects of Australia and New Zealand 
Dr TiUyard’s work m entomology, m both New 
Zealand and Australia, has boon of outstandmg 
value, establishing prmciples and facts of wide 
interest and great importance 

Presenuuon to Sir Denison Ross 

At the recent annual anmversary general meeting 
of the Royal Asiatic Society, Sir Denison Ross, 
director of the School of Oriental Studies, London, 
was presented with the Tnonnial Gold Medal for his 
work m forwardmg Oriental research durmg the 
period concerned The presentation was made by 
H.E. The Iranian Minister, a very happy orremge- 
ment as a great deal of Sir Denison Ross’s time has 
been devoted to the study of the Persian language 
and Iranian dialects Ho was the g^ost of the 
Iranian Government on the occasion of the festivities 
held m Iran, in honour of the millenary of Firdausi, 
the national poet of Persia. The gold medal trust 
was founded m 1897 to commemorate the Diamond 
Jubilee of Queen Victoria. The selection of the 
recipient is made by a special committee appomted 
by the president and coimcil of the Royal Asiatic 
Society for the purpose, from among their number 
The previous recipients have included Prof. E. B. 
Cowell, E W. West, Sir WiUiam Pope, V A. Snuth. 
A. H. Sayce, D. 8. Maigohouth and Sir Aurel Stein. 
In mentioning some of Sir Denison’s services, the 
Iranian Minister dwelt on his love of Persian studies 
and his constant travel in the East He thought that 
Sir Denison must own a special kind of magic carpet 
feom the “Arabian Nights”, for he attended the 
Firdausi celebrations m Teheran and elsewhere, but 
was able to reaoh London m time for Firdausi week 
here. His studies had kept alight the torch of 
Oriental learning in EngUnd and India. 


U.S. National Academy: Elections and Awards 

It is announced by Scioneo Service, Washmgtoii, 
D.C , that the following have been olecteii members 
of the U S National Academy of Sciences Dr N. L. 
Bowen, Carnegie Institution of Washington, geo¬ 
logist ; Dr. C M. Child, the Umvorsity of Chicaigo, 
zoologist; Dr. G E CoghiU, Wistar Institute, 
Philadelphia, chemist; Dr James Ewmg, Memorial 
Hospital, Now York City, pathologist; Dr. M. L 
Femald, Gray Herbarium, Cambridge, Mass , botan¬ 
ist , Dr Harvey Fletcher, Bell Telephone Labora¬ 
tories, New York City, physicist , Dr Ross Aiken 
Gortnor, University of Mmnesota, chemist, Dr. 
E A. Hooton, Harvard University, anthropologist, 
Dr. J C Hunsaker, Massachusetts Institute of 
Technology, acrodynamist, Dr. Walter S. Hunter, 
(’lark Umversity, psychologist; Dr Dunham Jack- 
son, University of Minnesota, mathematician , Dr 
Cliester R Longwell, Yale University, geologist, 
Dr H C Urey, Columbia Umvorsity, chemist, Dr. 
.1. H. Van Meek, Harvard University, physicist. 
New foreign associates of the Academy arc Dr J. S 
Haldane, director of the Mmmg Roeoarch I.aboratory 
and honorary professor in the Umversity of Birm¬ 
ingham, and Dr Jules Bordet, director of tho Pasteur 
Institute, Brussels Dr Frank R LiUie has been 
elected president of the National Academy of Sciences 
for a term of four years Ho is dean of the division 
of biological sciences at tho Umversity of Chicago 
and president of the Woods Hole, Mass., Marme 
Biological Laboratory 

Tins followmg awards have been made by the 
National Academy of Sciences Pvbltc Welfare 
Medal to Prof. August Vollmer, of tho Univer¬ 
sity of California, for his work m })olioe adminis¬ 
tration ; Darnel Giraud Ellwt Medal to Dr James P. 
Chaplm, of the American Museum of Natural 
History, for his work on tho birtls of the Belgian 
Congo, Henry Draper Medal for astronomy to 
Dr J S, Plaskett, director of the Astrophyaical 
Laboratory at Victoria, British Columbia; and 
Agasnt Medal for oceanography to Prof. Haakon 
Rasberg Gran, of Oslo 

"Backward Tracts" in the India BUI 

Fubthbb consideration was given to the position 
of the aboriginal tnbes under the provisions of the 
India Bill m Committee of the House of Commons 
on May 9 and 13, when an amendment to Clause 6 
was moved by Mr. Cadogan (Fmohley, U ) proposing 
the extension and modiflcation of t^ excluded Mid 
partially excluded areas named m the schedule 
thereto. The “anthropologists”, as Mr. Winston 
ChurohiU happily termed the supporters of the 
amendment, urg^ with vigour the necessity for a 
much wider application of the prmciple of exclusion, 
by whioh jungle and hill peoples livmg under tnbal 
oonditiODS remam outside the jurisdiction and ad- 
ministratiiMi of the Provmcial Governments and ore 



NATU KE 


MAY 18, 1835 


entrusted to the care of the Federal Governor It is 
evident that while the Govomment is in sympathy 
with the principle, difficulty has been felt as to the 
limits to which its application is a practical possibility 
The Under Secretary to the India Office (Mr. Butler) 
explamed what those difficulties are. While mamly 
administrative, especially where ‘pockets’ of ab 
ongmal tribes live among a more advancoil popula¬ 
tion, they also entail the possibihty of a retrocession 
where some cultural advance has already been 
made 

Loan Edstaob Pkrcy pomtod out that it had not 
been possible to provide the House with the detailed 
information requisite for a decision on the detailed 
eunendment of the schedule , and it is probable that 
the wisest course was followed m the adoption of the 
suggestion of the Attorney General (Sir T Inskip) to 
withdraw the question from immediate discussion by 
the omission of the schedule from the Bill and the 
preparation of an Order m Council for submission to 
the House after all necessary information had been 
obtained. Members thus have the assurance that 
they will at least be in full possession of the facts, 
and the “anthropologists" will be m a position to 
gauge how far it will be possible to avert the danger 
of oppression, which is feared, through clash of 
culture, under the Provmcial Governments In the 
meantime, the important pronouncement has been 
made that the policy of the Government m dealmg 
witli the question of the abongmal tribes is assimila¬ 
tion rather than segregation 

Abongmea and the Law in Australia 

It is evident that public opinion m Australia has 
been stirred by recent decisions of the courts m 
orinunal oases m which abongm^ have been im¬ 
plicated Two aborigines undergomg sentence for 
killmg a goat have been released from Port Augusta 
gaol, according to an Adelaide cable m Th« Times of 
May 7, by the Governor of South Australia, Major- 
General Sir William Dugan, m response to a petition 
from the Aborigmes Friends Association It was 
stated that the crime was committed under stress of 
great hunger and m ignorance of the white man’s 
laws This decision has renewed mterest in the case 
of the two abongmes recently oondomne<i to ten 
yeetfs imprisonment for killmg a fellow-tnbesman 
who had revealed ntual secrets. No doubt an effort 
will be made to secure some modihcation of the 
decision in this case also.' These, unfortunately, are 
not the only cases affectmg aborigmes which have 
attamed notoriety and caused misgivmg as to the 
judicial procedure in dealmg with crimes and mis¬ 
demeanours of aborigmes. They point to the need of 
a special tribunal and a penal code ad Jioc, which will 
take fully mto account abongmal culture and out¬ 
look on life, property and society It is surely 
anomalous that while the Federal Government, for 
example, fosters oontmued tnbal existence by 
securing to the aborigmes the nghts of access to 
traditional hunting groimds and water-holes, it forces 
thesn to abrogate tribal custom by submission to a 


code and tnbiinal appropriate to the civilisation and 
outlook of the white man 

Excavations at Tell el-Amama 
In the season’s excavations of the Egypt Explora¬ 
tion Society at Tell el-Amama, which have recently 
been brought to a close, the most notable achieve¬ 
ment has been the completion of the exploration of 
the great paloco of Akhonaten, or rather of what was 
left of it by the spoilers by whom it was destroyed at 
the collapse of the Aton religion and tho abandon¬ 
ment of the city. The buildmg was of a remarkable 
size It has now been shown by the recent excavation 
to have been little loss than a kilometre m length 
At the south end was a vast hall m which the roof 
was supported by six himdred square pillars of mud 
brick. Tho walls had been covered with faience tiles 
m green with a characteristic decoration of inlaid 
white daisies Among the relies found m this budding 
were a large number of fragments of huge statues 
These evidently had occupied a position along a 
plaster pavement leading to a columned hall. They 
had apparently stood on the oblong basos which 
were found at mtervals along this passage. It is to 
be concluded that the statues were hacked to pieces 
when the palace was destroyed. Near the palace 
entrance was a well-preserved copper crowbar, 
which, no doubt, had been used as one of the implo 
ments of destruction. Among the examples of the 
sculpture, for which the site is now famous, this 
season’s finds included a remarkably fine head of 
Akhenaten executed m black gramte. 

Bronze Age Burials near Bournemouth 

A BEHARKABLE example of a bronze age barrow is 
now m course of excavation at Dudsbury, near 
Bournemouth. Its method of construction is behoved 
to be umque m the British Isles. Beneath tho sand 
and gravel fonrnng tho surface of the heath on which 
it IS situated, it is stated by a correspondent of The 
Times m tho issue of April 26, that Col. C. D. Drew, 
who is conduotmg the excavation, has found a 
moimd of turves, three feet thick at the o^tre No 
skeletal remains were found in this mound, which 
constitutes the primary interment For this, the 
acidity of the sod is held responsible, all animal 
remains bemg destroyed by its action. A secondary 
interment took place in the top of this moimd, and 
above it was piled a further six feet of turves with o 
top dressmg of other sod. In the secondary mterment 
was an mverted cinerary um which had covered tho 
ashes of the moinerated body. It is of Middle Bronze 
Age type (c 2,000-1,600 b.o ) and has an omamenta 
tion of tliree horizontal grooves running around it 
and finger-qad marks on the run. It is about 16 
mohes high and 12 inches m diameter. It wdl bo 
deposited eventually m the Dorchester Museum. 

Progrew m Aero*Engine Design 
The Bristol Aeroplane Company has just com 
pleted the official tests of an improved engme, to 
replace the standard Pegasus III air-cooled radial 
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engine now in production Tina engine, known aa the 
'’egasuB X, gives an output of 920 horse-power at 
ground-level, and rnaintama 876 horso-power at 
6,000 ft. altitude, with a remarkable weight of only 
995 lb., completely equippied This figure of 1 08 lb 
per H.P. 18 the least weight/power ratio ever reached 
in a production type of aero engme, designed to 
stcuid up to the conditions of everyday use. The 
Rolls-Royce raemg engme produced for the last 
Schneider Trophy race had a ratio of only 0 7 lb 
per H P., but this was not a production type The 
fuel consumption of the Pegasus X is also as gotid as 
any other type in existence , earlier air-cooled 
engines compared badly with contemporary liquid- 
coolod types in this respect It also standardises a 
controllable pitch airscrew, oarrymg the fittmgs for 
the hydraulic control gear mtegral with itself It is 
mterestmg to note the progress in weight reduction 
m aero engme practice since the adaptation of the 
mtemal combustion engme to flymg requirements 
In 1903 the Wright Bros original engine weighed 
12-7 lb. per H.P In 1913 the average was about 
4‘0 lb , while dunng the War period, 1914-18, 
rotary engmea wore produced as low as 2 5 lb Tho 
lowest weight to-day, previous to the new Bristol 
engme, was 1-15 lb i>or H P 

Increase of Power Output in Aeroplanes 
Science Service, of Washington, D C., reports 
that, in future, U.S Army aeroplanes will lie deliver 
ing approximately 70 per cent more power per pound 
of gasohne than was the case seven years ago In 
1928 an increase of 33 per cent in power output was 
obtamed by alteration of engine design to utilise 92 
instead of 60 octane gasolme; and now a further 
uicroase is envisaged by the substitution of special 
lead blended iso-ootane for the 92 octane gasolme 
Petroleum will still be used as a raw material m the 
production of this fuel, but the molecules will be 
‘tom down’ and ‘rebudt’ mto new fuels The com¬ 
position of such fuels will be half wo-octano, which 
IS now bemg manufactured in substantial quantities 
by several refineries, and half good quality ordmary 
aviation spirit with the addition of ‘ethyl’. The cost 
per gallon of the final product will be higher than that 
of present aviation fuels, but since its power per 
pound IS greater it ought m the long run to prove 
more economical. The practical result of its utilisa¬ 
tion will bo to enable aeroplmies to fly farther and 
faster without increasing the weight of fuel earned 

Parliamentary Saence Committee 
A KSBTiNQ of the general oommittee of the Par¬ 
liamentary'Science Committee was held at the House 
of Commons on May 14, Sir Arnold Wilson m the 
chair. It was reported that reoent Moessions to the 
hat of bodies allied to the Committee mclude tho 
Institution of Civil Engineers, the Institute of 
Chemistry and the National Veterinary Medical 
Association, In the period reviewed m the Honorary 
Seoretary’s report, special mention wss made of the 
Committee’s successful efforts to secure consideration 
of the claims of soimtiflo research in connexion witti 


the Metropolitan Water Board Bill now before 
Parliament Other activities reported moluded 
certam aspects of the Government of India Bill, 
the exemption from mcomo tax of funds expended 
on mdustrial research, and the olauns of science euid 
technology to representation m the higher adminis¬ 
trative posts m Government service Sir Arnold 
Wilson addressed the Committee and in his con¬ 
cluding remarks said “It will take time to evolve 
a suitablo mechanism and a live organisation, but, 
if Hiiffioient support is forthcommg and the member¬ 
ship wiilened to oover science as a whole, there is no 
reason why we should not bo of real use and value 
to the nation , for it is m Parliament, and nowliere 
else, that the balance between science and ethics 
has to be settled, day by day, m terms of statutes 
and regulations’’. 

British Postgraduate Medical School 

H M. THE Kino formerly opened the British Post- 
grewluate Medioal School at the h C 0 Hospital, 
Ducano Road, Hammersmith, on May 13 It will 
bo reoallod that the School arose out of a recom¬ 
mendation of a committee under the Earl of Athlone 
that London should have a centre for medical post- 
grailuate work comparable with the great eontmental 
medical schools, which shoulil be attached to the 
University and receive substantial Government 
support By the co-operation of the Government, the 
Umversity of London and tho London County Council, 
one of tho hospitals undor tho last-montionod body 
was allocated and specially enlarged and equipped 
for the purpose (see Nature, April 21, 1934, p 600) 
Their Majesties were received by Sir Austen Chamber- 
lam, chairman of tho governing body of the School, 
who described its inception, stating that the School 
has three great tasks to enable general practitioners 
to become familiar with the latest developments in 
du^osis and treatment, to provide instruction for 
graduates imdertaking specialist studies, and to 
promote research and advance medioal knowledge 
The Kmg, m his reply, said that “The provision 
withm the University of London of a new centre 
for olmical teaching marks a notable advance m the 
continuous effort of tho medioal profession to mcrease 
its capacity for service to mankind’’. He concluded 
by expressing the hope tliat “this school, with its 
happy union of ward and laboratory, university and 
local authority, drawing students and teachers alike 
from all ports of our Empire, and . from regions 
even more widely spread , . , [may] ploy on imperial 
rdle m the winning and dissemination of medioal 
knowledge, in the relief of suffering . . and m 
enabling the doctors of all lands to oome together 
m a task where all must be allies and helpers.’’ 

Mechanisation of Industry 

In an article in the Royal Jubilee number of 
Enginetrittg published on May 3, Su- Riohmxl Red- 
mayne says that the meohanisation of mdustry tends 
to inoreewe both the wrages emd the time available 
for leisure of tho operatives. Mid thus moreasee their 
material welfare without the apphoation of what are 
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known aa ‘revolutionary methods’. He illustrates 
this progress by what is happening in the ooal-mming 
mdustry. The hewing of coal by pick and filling it 
mto a tub by shovel, in a more or less confined space, 
IS work of the most arduous nature The great ex¬ 
pansion during recent years of roeohanioal coal 
cutters has made this work comparatively easy 
In 1900 only per cent of tlie British coal output 
and 26 per cent of the output of the United States 
was cut mochamcally In 1932 this had risen to 
38 per cent m Britam and 08 per cent m the United 
States In the Ruhr coalfield the mechanical pick 
has found groat favour , m 1913 only 2 2 per cent 
was cut mechanically, now 90 per cent is, 84 iier 
cent bemg out by mechanical picks and 6 jicr cent 
by mechanical coal cutters The transport of the cut 
coal from the coal face to the shaft bottom was 
almost as laborious as ‘getting’ the coal Now, owing 
to the {lorfcction of electrically actuated plant, 
not only is the haulage on the mam roads carried out 
electrically, but in the secondary roads also it is 
replacing horses and pomes So far as creation of 
wealth and increase of leisure and comfort of the 
mass of mankind are concerned, the engineer has 
taken a leading part During the last 130 years, 
wages m coal-mining have risen 3 2 tunes and the 
daily time of labour has boon decrease<l 37 per cent, 
the return on the capital romauung on the average 
stationary. The chief beneficiary under the system of 
meohanisation has been the manual worker There 
IS no doubt that the rationalisation of industry tends 
to decrease the number of employees, but Sir Richard 
Redmayne thinks that the lowering of the price of 
the commodity, its more effective distribution loadmg 
to the increase of new industries, together with the 
increase in wages and leisure creating an increased 
demand, will result m more than the absorption of 
the overplus of labour 

Unemployment among Young Persons 

The International Labour Office estimates that of 
about 26 milbon unemployed throughout the world, 
about one fourth, or 6-7 milhon, are young persona 
lees than twenty-five years of age In Groat Bntam 
the percentage between fourteen and twenty-four 
years old was 30-2 per cent m 1931, a figure which in¬ 
dicates the Bignifioanoe of the National Jubilee Trust 
inaugurated by the Prince of Wales The correspond¬ 
ing figure for Switzerland m July 1934 was 16 per 
cent, but for Himgary m 1930 it reached 42 per cent; 
in Italy m 1932, 41'6 per cent of the unemployed 
were between fifteen and twenty-five years of age. 
These figures mdioate the quantitative significance 
of the discussions on unemployment among young 
persons at the International Labour Confetenoe 
opening at Geneva on June 4 They do not, however, 
reveal the demoralising effects of prolonged unem¬ 
ployment, which are much more serious among young 
than ammig older persons. Steps already token by 
various oountnes to deal with this position are m- 
dioatsd in a report prepMed by the International 
Labour Office as a basis for the dtsouasions. The 
report suggests that most of the measures to be taken 


to ameliorate unemployment among young persons 
call for poohng of experience rather than for the 
drafting of a convention Particular stress is laid 
upon the raising of the sohool-leavmg age to fifteen 
years , the creation of an moreasod number of 
teohnioal schools , the organisation of vooational 
trainmg centres m connexion with public employ¬ 
ment agencies and the establishment of centres for 
recreation, physical traming, oto 

Molecular Structure of Dielectncs 

Sir William Braqo chose tho molecular structure 
of dielectrics as the subject of the twenty-sixth 
Kelvm Lecture delivered on May 2 to the Institution 
of Eloctneal Engineers Ho pointed out that the 
properties of dielectncs depend on their composition 
and on the arrangement of their atoms and molecules 
During the past twenty-five yesrs, men of science 
have useii X-rays to study the structure of vanous 
substances, and engineers by other means have dis¬ 
covered many of tho factors which govern the 
properties of dielectrics. It is now necessary that the 
two classes of workers siioiild come together and 
pool their resources m making further advances It 
IS sometimes thought that X-rays are only of use for 
examinmg the struotiire of crystals, but it has to bo 
remembered tliat crystallisation is a property of all 
substances The crystal is used to obtam electron 
maps of the image of a single molecule and these 
maps enable us to find out the eloctron densities m 
Its various parts. It is possible in many molecules to 
measure the exact distance from atom to atom, and 
to determme the way m which they are linked 
together to form the molecules. This method of 
attack can be used even when the molecules are not 
so definite in shape as they are m a crystal Sir 
William pomted out the analogies between the pro¬ 
perties of proteins and those of dielectnos and laid 
stress on the recent work done at Leeds by Mr. 
W. T Astbury. Once the basic theory of dielectrics is 
determmed, rapid progress will bo made m practical 
applications. It is fortunate that the researches in 
the pure science of atoms and moleoules and tho 
many technical investigations now bemg carried on 
ore feeling their way towards each other. 

The New Commonwealth Society 

Acoordiko to the annual report of the New 
Commonwealth for 1933-34, a clearer demaroation 
will in fiiture be drawn between tho research and 
propaganda activities of this organisation. Educa¬ 
tional and prop^anda woric will be undertedeen by 
tho New Commonwealth Society, which will continue 
to be subdivided mto an mtemational saotion and 
the various national sections. Brief reports of the 
activities of edl these seotiooa are moluded, which 
indioate the extent to which the soientifio study of 
international affairs is being encouraged m this way. 
The soientifio investigations hitherto earned out by 
the Researoh Bureau of the International Section 
will now be earned out by the Now Oommonweslth 
Institute. These aotivities are guided by an Advisory 
Researoh Committee, which moludes among its 



May 18, 1935 


NATURE 


839 


nemben Major-Oen Sir K. Maunoe, Brig.-Oen. E. L 
Spear*. Prof. A. Zimmem, Prof N J. Baker, Prof 
H. V. Temperley, Preeidont N B Butler, M. Nioolas 
Politis. This Committeo will advise upon research 
work oa the principles of intomational relations, 
questions of international justice, law and equity, 
and probleme of international security The publica¬ 
tions of the Institute will incluile monographs and 
a quarterly review in English, Oermau and French, 
and preparations are bemg made for the publication 
of a yearbook The work is largely otwned out by 
meems of circular letters, but it is also proposed to 
hold conferences twice a year in different centres 
A series of fortnightly ‘round table’ discussions has 
also boon initiated 

Training for Industrial Management 
In a report entitled “Three Years’ Experience and 
Results m the Training of Scientific Men for Industrial 
Management” (67 Gordon Square, I.rf>ndon, W C 1), 
Mr. W. R. Dunlop desenbos the work which he has 
carried out m providing faciUties for trammg in this 
subject on the Imes of personal and mdividual 
tuition, and more recently by correspondence The 
courses, he explains, were not undertaken in the 
expectation of obtaining spectacular results; but 
expononoo has shown that scientific wid technical 
men are definitely mtorested, and that those who 
have takoa full advantage of the tramuig have 
denved substantial benefit in one way or another 
A difficulty has been to get something out of the 
students as well as putting something m. It has 
been hard to make chemists m particular underetand 
that management is not a subject but an activity, 
and that action, energy and initiative as well as 
passive absorption of knowledge must bo demon¬ 
strated m a course of trammg. Chemists m some 
cases appear to suffer from an 'inferiority complex’ 
m regard to expressing opuuons on matters outside 
their immediate provmce, while on the other band 
many engmeers, especially mechamcal engmeers, tend 
to go to the other extreme. 

Public Health m British Colomes m 193a 
Thh fourth Supplement to the Tropical Diteaaet 
BvUetin, Deoemtwr, 1934, contains summones by 
Dr. Harold Scott of medical and sonitiiry reports 
relating to the year 1932 from British colonies, pro¬ 
tectorates, and dependencies The summaries give 
for each ooimtry the year’s record of vital statistics, 
matermty and child welfare work, school hygiene, 
general sanitation, housing and town plaimmg, etc , 
followed by puiioulars of the tropioal diseases 
ooourrmg m'them, and the measures taken locally 
to combat them, 'nie records show, on the whole, 
that m qnte of retrenchments of medical staffs and 
ourtailmeDt of expenditure on pubLo health services, 
the general health of the English communities hoe 
^been well mamtamed, and no appreciable morease of 
sickness has ooourred in the native oommunitics 
Retrenchment bos had the effect of bringing to the 
fore the quertion of the local trammg of natives for 
nwdioal duties. In the Gold Coast, a soheme for the 


traimng of nurse-dispensers has been instituted, and 
elsewhere medical schools exist whore native prac- 
titionem have been successfully tramed 

Ross Institute Industrial Advisory Committee 

A MXKTiNa of this Committee, at which tlie chair¬ 
man, Mr O H Mosofiold, presiiled, was held on 
January 29 last at the rooms of the Indian Tea 
AoHOciation The meeting was addressed by Sir 
Malcolm Watson, who described some of the anti- 
malanal measures that have boon undertaken m 
Southern Rhodesia, Beira and some of the Gold 
Coast mmes, by Mr A Wiggleaworth, who raised 
the question of malarial conditions on sisal estates, 
and by others. Dr Ramsay, of the Ross Institute m 
India, mentioned the ‘eye fly’, which is not only a 
nuisance but also a danger, as it transmits catarrhal 
conjunctivitis, and against which no effective 
measures are known except protection by means of 
wire gauze spectacles Sir Malcolm Watson directed 
attention to a booklet on the prevention of malaria 
which IS distributed free to those residing m, or 
proceeding to, the tropics The Ross Institute, which 
IS amalgamated with the London School of Hygione 
and Tropioal Medicmo, is the medium through which 
mdustnes m the tropics keep m touch with the work 
of the combmed bodies and seek advice, and some 
£16,000 aro required annually from voluntary 
subscriptions for propaganda work and appeals 

Microscopes and Accessory Apparatus 
In the 1934 edition of tho catalogue issued by 
Messrs Carl Zeiss (London), Ltd (87 Mortimer Street, 
London, W.l), after an excellent mtroduotion upon 
the theory of the microscope, the scries of mioroscopo 
stands manufactured is desenbod The design of 
the microscope stand has substantially altered in 
recent years, and the usual form now adopted oonsiats 
of a broad base which supports a one-pieoe limb for 
carrying the illuminating system, tho stage and the 
tube. This one piece limb is in tho form of a segmmt 
of a oirolo with a deep central recess. This recess serves 
as a hantile, and provides ample range for a large 
stage. Another oonvement modem device is the 
inclined tube, single or binocular, which cim be 
fitted to moat of the models, in some of which the 
fine-adjustment heaii is located m tho tilting axis 
A large range of Huygenian and compensating eye¬ 
pieces, and achromatic, fluorite and apochromatio 
objectives, are manufactured. Petrotogic^ and other 
types of special stands, raagnificns, hssmaoytometers, 
micrometers, mioro-mampulator, photomicrographio 
cameras and other aooeesory appiiratus tUso listed. 

Rcseirch on Bird Migratton 
Ths German Government has issued on announce¬ 
ment rofemng to the work of tho German bird 
migration research stations-- in Heligoland and at 
Rossitteu—whore rings are attached every year to 
tho feet of more than 160,000 migratory birds. The 
rings are inscribed with identification numbers and 
with the address of one or other of the stations— 
“Vogalwwrte Helgoland” or “Vogolwarto Rossitten” 
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respectively. The stations are anxious to receive 
reports of the finding of these birds in any part of 
the world with the view of gaming further mfonnation 
as to bird migration and other phenomena of bird 
life They will gratefully acknowledge all such re 
ports, and are prepared to furnish in reply information 
not only as regards the bird m cpiestion, but also 
as regards their work generally Reports will be 
suffioiently addressed if directed to Vogelwarte 
Helgoland, Glermany, or Vogelwarte Kossitten, 
Oormany 

Federation of Scientific Societies in Australia 

Thk Australian National Research Coimcil, havmg 
come to the conclusion, at a general meetmg last 
January, that it is not jiroperly fulfilling its function 
as a national body representative of scientific thought 
and endeavour, wUl, during this year, examine the 
possibilities of effecting a federation of the various 
State Royal Societies, the Linnean Society of Now 
South WeJos, and a number of professional organisa¬ 
tions suoh as the Australian Chemical Institute, the 
Institute of Physics, the Institution of Engmoors and 
the Australian Vetennary Association The federation 
will be confined to bodies concerned with the physical 
and biological sciences No constitution has yet boon 
suggested, but the general proposal is that each 
constituent member shall retam its mdepiondonco as 
at present and shall have the right to representation 
on the Federal Coimcil, The nature of the repre¬ 
sentation and the defimtion of duties of the council 
will be the subject of discussion at a conference of 
delegates from the mtorested societies, to be called 
later by the present National Research Council 

Announcements 

Thk council of the Royal Society of Edinburgh 
has awarded the Makdougall-Brisbane Prize for the 
period 1932-34 to Dr A. E. Cameron, lecturer m 
entomology, Umversity of Edmburgh, for his publi> 
cations m entomology, mcluding his recent paper m 
the Tranaactton«, “Ilie Life-History and Structure 
of Hasmatopota pluv%olis Linn6 (Tabanid*)” 

Thk Prime Minister will open a Noise-Abatemont 
Exhibition at the Science Museum, South Kensing¬ 
ton, on May 31 at 11 am 

Thk annual meeting of the Swiss ROntgen Society 
will be held at Montreux on June 16 and 16 Further 
information can be obtamed from Dr. A. Grosjean, 
La Chaux de Fonds, Switzerland. 

Tbb sixteenth (umual congress of the German 
Association for Microbiology will bo held m Berlm 
on May 26-28, when the subjects for discussion 
will be diphtheria and puxiplasmiasis. 

Following the announcement that the Australian 
Government will erect a laboratory in Melbourne for 
the Forest Products Division of the Council for 
Scientific and Industrud Reeearoh, Mr. W Russell 


Orimwade has offered to provide £6,000 for the 
purchase of additional apparatus and equipment for 
the new buildmg 

Thk following appointments have recently been 
made by the Secretary of State for the Colomes 
Mr A M. Owynn, entomologist. Agricultural Depart¬ 
ment, Nigeria, to be assistant entomologist. Agricul¬ 
tural Department, Uganda; Mr. H. R Bums, to be 
veterinary officer, Nyiisaland ; Mr R O. Sangster, 
to be assistant conservator of forests, Uganda , Mr 
J Gordon, to bo inspector of plants and produce, 
Gold Coast 

Thk nineteenth National Baby Week will be held 
on July 1-7 The subjects for propaganda durmg 
1635 will be the welfare of the pre-sohool child and 
the good nutrition of mothers and children On 
July 1-3 a oonforonoe on “Maternity and Child Wel¬ 
fare**, organised by the National Association for the 
Prevention of Infant Mortality, will be held ui 
London Further information can be obtamed from 
the Secretary, National Baby Week Council, 117 
Piccadilly, London. W 1 

Thk Institution of Electrical Engmeers is makmg 
arrangements for a summer meeting to be held m 
Belgium, probably on September 8-14. The pro 
gramme will mclude excursions and visits to works, 
and among the towns moluded in the itmerary will 
be Brussels (which will probably be the headquarters 
town and where the Exhibition will still be m pro 
gross), Antwerp, Charleroi, Dinant, Langebrugge, 
Li6ge, Tirlemont, and also Ypree and other places m 
the battlefields of the War. 

Applications are mvited for the following appomt 
ments, on or before the dates mentioned '—An 
assistant at the Coal Survey Laboratory, Nottingham 
—^The Establishment Officer, Department of Scientific 
and Industrial Research, 16 Old Queen Street, 
Westminster, S.W 1 (May 20). A veterinary inveeti 
gation officer at the University of Liverpool—Thi 
Registrar (May 24) A principal of the Technical 
College and School of Art, Colchester—The Direotoi 
of Education, County Offices, Chelmsford (May 26) 
A scienoe lecturer m the Yorkshire Trammg Collepi' 
of Housecraft, Leeds—The Dueotor of Education 
Education Department, Colverley Street, Leed^ 
(May 28). An assistant m the Natural Histon 
Department of the Royal Scottish Museum, Edm 
burgh—The Director (May 31). A lecturer m gon 
grapby and geology at St. Luke’s College, Exeter 
The Prmcipal (May 31). An assistant lecturer in 
apphed eleotrioity and hydro-eleotno engmeering m 
the University College of North Wales, Bangor—Tin' 
Registrar (June 8). A lecturer in geography m 
Armstrong College, Newcastle-upon-Tyne—^TTie R' 
gistrar. Assistant engmeers for the Drainage and 
Irrigation Departments of the Qovemments of tin'' 
Federated Malay States and Straits Settlements - 
The Crown Agents for the Colonies, 4 MillbanK, 
London, S W.l. 
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Research Items 


Abyssuuan Games. In theooursH of two expeditions 
o Abyssinia (1928-20 and 1932), M Marcel Griaulo 
ollocted notes on more than four hundred games 
,nd recreations of the Abyssmions, of which he has 
lublished a selection (Hiblioth6<{U(“ de Tficole des 
lautes Etudes Sciences r^ligieusea, 49, Pans, Lib 
jcroux, 76 fr ) They range from games involving 
he use of simple musical instruments and simple 
.pparatus such as tops, balls, string, etc , to singing 
tiid dancing, games, rhyming, riddles and animal 
ales Many of the games hav e a divmatory char- 
cter, and it is noted that there is throughout 
tbypsinia a strong belief m the efficacy of children 
« agents of divination f'ertaui general prmciples 
ire to be observed in the collection of games in 
tbyssmia. Between one district and another there 
nay be a marked dififeronco in the games played, 
ir the rules of the same game may differ widely The 
ireas withm which any variation obtains may be 
'cry restnoted In port this is due to the numerous 
trata of the peoples who have penetrated the 
ountry, and also to the consistent fiolicy of the 
tbyssmions in enslavmg and transporting jx'oplos 
ocially loss highly organised than thcm-selves 
i’urther, the geographical configuration of the country 
H responsible for some variation, especially m those 
[amos which make use of plants The high plateaux 
vith their relatively cold climate are split up by 
ow-lying valleys with a clunate which tarn's rapidly 
n narrow zones from the ndatively cold of the 
loights to tropical m the low lying parts The 
'ogetation varies ewcordingly and with it the chaiactor 
if the games m which it has a function Tho varia- 
ion of climate may edso affect the oharaeb'r of the 
[amea ui other ways It is, therefore, not sufficient 
o study tho games as distnbuteil by provinces 
Their mvestigation must be highly localised A 
urthor discrimination must ho exorctscxl in accord- 
ince with the season , and m others the ago and 
ex of the players has to lie note*! The solenmity 
vith which some of tho games are played, and 
iccosionaliy their long duration, as in the taboos of 
’ardme, leave it beyond doubt that their origin is 
eligious or magical 

Gulper B«ls. Tlie Carlsberg Foundation’s oceano- 
(raphioal expedition round the world in 1928-30, and 
Jrevious Dana expeditions under the leadership of 
rof. Johannes Sohmidt, have resulteil in the oe- 
piirement of a vast ainoimt of new and valuable 
•oeanographical and marme biological data Papers 
imbodying tho results of these various expeditions 
lave appeared m a large number of scientific journals 
imce the conclusion of the 1928 30 expi'dition, how- 
'ver, a series of special “Dana Reports” has begun 
o appear These reports will contmue to bo published 
It mtervals over a number of years and may be 
ibtamed from the Oxfonl University Press Dayut 
teport No 3 on "Lea Poissons Apodes apartonant au 
ioua-ordre des Lyora^res” (the so-called gulper eels), 
>y Leon Bertm, deals with the morphology, i lossifi- 
iation, and geographical distribution of the genera 
^accopharynx and Eurypharynx The n'latively very 
lomprehensive Dana collection of these fishes con- 
iwted of 6 indiTiduals of Saccopharynx out of a total 
if 14 known specimens and of 69 Eurypharynx out 
If the 122 so far known. In the latter genus the 
luthor recognises (at lecwt provisionally) two species, 


and m tho fonnei, four species, two b<>mg hero 
described for tho first time. The wholo paper is 
based on the exainuiation of adult fisho-s A further 
memoir on larval and post-larval stages is pnimised 

Systematics of Rhizopoda. Henri do Saedeleer {Mem 
Mas Roy d’Hxst Nat Belgique, No 00, 1934) divides 
tho Rhizopoda accordmg to tho nature of their 
pseudopodia into three ortlers, the first two of winch 
wore already defined, Lobosa, Filosa and Granu 
lorotioulosa, the third including RhiyojMxla with 
filamentous pseudopodia which ma> exhibit many or 
few anastomoses and streammg of granules This 
third order includes the suborder Athalamia, such as 
Oymnophrye; Monothalamia, for example, A llogrom ui, 
and Polythalamia, that is, the Foramimfora winch 
aro not inchideil m this memoir The characters of 
tho further subdivisions - families, subfamilies, etc — 
aro followed by accounts of twenty nine genera and 
fifty-eight species F rom his studies on a largo amount 
of living material from Belgium, from fresh water and 
from tho seashore, tho author has provided useful 
line drawings of most of the species Four new 
genera and sovonteen now species are desiTibeil 

Empire-Grown Sisal for Marine Cordage. The Imperial 
Institute has recently published (February 1936 Is ) 
a report upon tests carried out in conjunction with 
the Admiralty of tarred and untarreil cordage made 
from East African sisal As Manila hemp does not 
absorb tar satisfactonly, such cordage in the past 
has generally been made from European hemp. In 
order to mvestigate the effect of tarring on the 
durability of sisal cordage, the Admiralty hits recently 
carried out a further senes of oxiieriments Ropes, 
three inches in circiimferente, were prepared from 
East African sisal, one batch being made m the 
orduiarj' way from untn'attxl fibre said another from 
yam which had been passed through a bath of Amh- 
angel tar Both kinds of rojie were oxposetl to the 
action of sea water for periods of two, four, six and 
nine months, their breaking strain being determmod 
at the end of each period It was found that after 
exposure to tho action of sea-wab'r for nine months, 
tho untorred sisal rope had lost 76 per cent of ita 
initial strength, whon»a.s the strength of the tarred 
sisal rope hod fallen only 29 per cent Tho tests have 
thus shown that the life of sisal ropes wlien exposed 
to sea-water is enormously prolonged by tamng. 
The Admiralty la therefore considoruig the general 
adoption of tarred sisal cordage m place of tarred 
European lieinp cordage, and inipiiriea are bemg 
made as to the extent to which such substitution 
could bo citrned out 

A Disease of Pomegranate A short paper by H. 
rhaudhun and Jngtar Singh {Tram Bnt Mycol 
, 19, Part 2, 139-144, January 1936) describes a 
disease of pomegranate, Panica gramUum L , in 
Lahore, India, caused by tho fungus Amphirhaetn 
puntcer, n sp Infected twigs bore numerous pycnial 
fruit bodies, and the tree was stimted, but seldom 
killed Infection expienments jiroved that the causal 
fungus was a new species belongmg to the genus 
AmjJnchaeta, for which the name A punuxe has 
been suggested Morphology, cultural characters, 
and the effect of vanoiis external factors on growth 
of the fungus are dosonbt'd. 
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Art Earthquake Magnitude Scale It is usual to enti 
rnat*< tho intensity of an earthquake m tenn^ of some 
arbitrary s<a 1< such aw the Mercalh or Row-ii Forel 
Tht results may however be untrustworthy owmg 
to variatiouH m tho nature of the ground thi ilepth 
of thi focus or m some coses to the oiigin bring 
submarine In a recent poper (hull Anirr Spi» Soc 
25 1 32 1935) Mr C I Richter shows that a 

< ompariHon of the maximum amplitudes rtcor it 1 at 
different epicentral ikstances by tho Wood Andi rson 
torsion seismometers at the seven stations in bouth 
( alifurnia makes it possible to estunato earthquakes 
as u whole m terms of a magnitude scale Tho 
magnitude of a shock is defined as tho logarithm of 
thf lalculatisl trace amplitude txpressed m microns 
with which th( scismomitor would rogisti r that 
shock at an ipicontra) distance of 100 km Such 
mvgnitiidts tan hi assigned to the nearest half unit 
or less Shooks of magnitude I 5 are just strong 
cnougli to be felt those of magnitude 4 6 may cause 
slight damage ni ar the tpicc ntn while thost of 
magnitude 7 6 are at the lower limit of great caith 
i|uukcs lor example among recent Califomian 
earthquakes that of Long Beach m 1933 was of 
magnitude tl 2 and that of Nevada in 1932 of 7 5 

River Dee Flow Records Tho brochure recently 
issued by River How Records (Parham nt Mansions 
V ictona btrect S M 1) on the River Dec (Abcrd on 
shire) contams extremely serviceable information 
conteniing the wate r levels rainfall and run off in 
the baton ol that n\er for the year 1934 Ihere arc 
four introductory statements of an explanatory 
character doaluig with tho daily rainfall ehstiihution 
the Woodend flow gauging station tho (aimton 
\ ate r love I station and finally witli the diagram 
lecoreis for the yeai Ihc diagram lecords four in 
niimbe r with a prefatory map have been designed 
to obviate the publieation of lengthy and num rojs 
tables and each of them covers a period of three 
months The originals of the diagrams are 2| times 
the scale of tho platcse and prints there from aro 
stated to be available if required On the rauifall 
and run off diagrams tho aggregate run off starts 
from ze ro on Tanuary 1 and amounts to 39 inclu>M 
by the end of tho year Ihe aggregate of rainfall 
starts with a crexlit of 0 t9 inch which is the miminum 
residual run off for the water level of Januarv 1 
under do saturated conditions The story of the 
yeai is briefly the dosaturation of the early months 
shown by excess of run off mirgmg into the e vapora 
tion losses of the later spring , followed by tho high 
evajxiration losses of the summer and re saturation 
losses of the early autumn and ending with a see 
saw of saturation and de saturation during tho late 
autumn and winter There w an mteresting appenihx 
on the eost of river flow rocorels showmg that an 
annual expenditure of about £100 will cover the 
whole scope of the work for a fully equipped flow 
gauging station on nvers of 100 ft 200 ft m width 
This expenditure falls roughly in cejual proportions 
under four heads mterest on capital expenditure. , 
inamtenance observations and tabulation , compila 
tion of completed records , publication 

Combination Tones and Modulated Waves H Hazel 
{Phil Mag Jon 1935) has carried out some expori 
meats which clarify the explanation of the famous 
Helmholtz KOnig controversy on the objective exist 
once of combination tones He shows that the 
addition of smusoidal eximponents whether these are 
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sound waves or wireless waves does not produce 
combination frequencies unless the disturbances are 'S 
impressed on a non linear system The multiplication 
of sinusoidal components (modulation) does give 
cumbmation frequencies which can be detected by 
a linear arrangement and if two smusoidal disturb 
anoos are impressed on a non Imear system, product 
terms are found m the motion of the latter which 
correspond to a modulation and Iwnce to tho pro 
ductiun of combination frequencies 

Deuterium Content of Ordinary Water Both tho 
H/D (hydrogen to deuterium) ratio m ordinary watei 
and tho question of the i xistonce or non existence of 
the t loctrolytic separation of the oxygen isotopes have 
been subject to some doubt H L Tohnston(,/' Amer 
Chem Soc 67 484 1936) describes tho preparation 

of deuterium free water (less than 1 D atom to lOSsH 
atoms) by elertrolysis and density determinations 
by a totally submerged float The results c orrespond 
with an abundance ratio of 57W±260 for H/D in 
orduiary water which confirms tho hgure of 6000 i 
600 obtaine 1 by tho mass spectrograph by Bleakney 
and (.lould 3 he olectiolytic separation factor for O'* 
relative to O'* was found to be 1 008 which proves 
the futility of attempting to propan pur© O'* or O" 
by chctrolysiB From the H/D latio of 5760 the 
atomic weight of normal hydrogen w calculated as 
1 00796 on the O'* scale or 1 00770 or 1 00775 on 
the cliemical standard of 0 16 accordmg to the 

abimdonci ratio of O’* of Manian Blealmey and 
Urey or of Mecko and Childs respectively These 
figures are based on Aston s figiiie of 1 00778 for H' 
and BainbriJges valiit of 2 01363 for D It may be 
remarked that Ingold and Ingold have recently 
reported an abundance ratio of H/D of 9000 (Nature 
134 661 1934) 

Piperidine the Alkaloid of Psilocaulon abumtl* C 
Rimington research fellow under the Empire Market 
mg Board reports the isolation of the toxii alkaloidal 
constituent of PstlocauUm abnmile N F Br and its 
identification as piperidme hyduichlonde (A African 
J Set 31 184 Nov 1934) Ihe Aizoaoeae of which 
P absimilc is a member have on occasion caused 
the death of stock but the ohemical investigation 
of their constituents has nocived little attention In 
the present uivestigation a straightforward acid 
alkali extraction process isolated the alkaloid, which 
was identified as piperidine by the prepiaration of 
tho picrate aurichloride and platmichloride The 
picrolonab was also prepared The pharmacological 
action of the salts on rabbits and frogs confirmed 
the ihimical identification The investigation has 
both chemical and botanical interest smee pipendme 
Itself has not hitherto been found os a natqrjkUy 
occurring plant alkaloid But the importance erf » 
work lies m its possible ooonomio application apeUin 
the additional evidence it provides of the wfal^tn 
of the policy of subsidismg research which the fimpim 
Marketing Board adopted One pound of piperifine 
con bo obtamed from 10 kilos of tho dried plant with 
the aid of such cheap chemicals as oaustlo aodA, 
hydrochloric acid chloroform and light petrdtottat. 
Pipendme has oertam commercial uses and 
cost of the synthetic substance offers 
the commercial production of the natural 
from Ptilocaulon It may be no more than ■» 
oomoidenoe that the list pnee quoted m the 
IS £6 8s Od a lb while to-day it may be obtamerf'! 
for £2 9. a lb ^ 
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Ckjst of German Scientific Publications 


T he high prices of (Jcrmaii scientific publications, 
to -whioh reforenco has licon miide in Naturii 


(132, 34 and 640, 1933), iiro again discussed m 

Angewandte Chemis of March 9 The chief factors in 
the increased cost are the docreasod demand, in¬ 
creased cost of paper, binding, type and setting and 
illustrations, os well as overhead charges, decreased 
revenue from advertisements resulting from 
dnmmished circulation, the publication of sinallei 
editions to avoid gettmg out of date, with consequent 
heavier on costs, and the high discounts aitonled hi 
(Jerman booksellers. It is assiTted that every effort 
IS being made at compression to compensate for the 
15-20 per c-ent greater spaio normally required for 
a German book as compared with the same work in 
French or English, and that the ‘Munster Agrt'omont’ 
of 1933 (between librarians, piiblmhors and the 
university unions, representing the authors) has in 
this way already resulted m an estimated ilecrease 
of 2,000,000 gold marks m costs of publication 

The prices of liooks and journals have boon roducetl, 
but only exceptionally has the cost per page been 
reduced, chiefly due to the t-oohnioal costs of pro 
duotion which are not under the publisher’s control 
It is estimated that the cost of sottuig and pnntmg 
is about 96 per cent above that of 1013 , plates and 
line blocks are 60 and 160 per cent dearer, paper 

12 per cent and bookbindmg 100 per cent abov’o the 
1913 charges, representing an average meroase of 
60 por cent, or more for many important books 
Author’s fees have also increased, but an* being 
roduond, and are now little above the pro-War figure 
This factor, however, reacts adversely on the demand, 
smee authors form an appreciable proportion of the 
purchasers of scientific works During 1934, imports 
of foreign journals into Germany decreased 16 por 
cent in volume as against 12 per cent by value, 
indicatmg increased costs of production olrowhcro, 
while exports of German literature dwroased by 

13 •! per cent m volume euul 16J per cent in value, 
mdicatmg a fall m Gorman prices 

On-oosts in particular liavc uicroased both actually 
and relatively, and are still tending to rise owing to 


industrial conditions and diniimsiusi outjiut Publicity 
charges are more than 60 pt'i cent higher than in 
1913, taxation is at least foui times as great, routs ore 
20 per cent, heating and lighting 27 jier cent higher, 
ami 20 i>or cent of the tmnov'or in advertisements 
lias to be contributed to the tnule c-oiincil Postage 
< barges arc about 20 per cent higher ami for such 
journals as Angeimndte Chfmie and Die Chermurhe 
Fnbrtk amount to 15 por eent of the total cost of 
publication Salaries and wages are estimatssl at 
25-100 per cent above the 1913 level The si^e of 
ixtitions IS one of the most difilciilt problems eon- 
frontmg the publisher Profits can only be maile on 
Milos in excess of a certain minimum, and to promote 
sales by diminishing costs, endisivours have been 
miule to issue now editions of textlsMiks ovary seven 
or oiglit years instead of threo or four years, but 
there are limits to such efforts imposed by the 
rapidity of scientific dovelojimonts Foreign sales 
have diminished enormously for political reasons as 
well as through mcreasad competition, and for reasons 
similar to those operating intomally Advertisement 
revoniia has assisUsi considerably in the reduction 
of the price of certam journals of applied science, 
but only amounts to about one third of the revenue 
from this source in 1929 30 Retad and wholesale 
booksollurs in Germany demand a 25-30 per cent 
ihscount as against 15 16 j per cent abroad, and the 
trade is ovorcrowdod The reduction in the average 
pneo of German books from S 36 to 4 32 gold marks 
in four years is largely clue to the spi.>cial < hoap 
(sjitions issued by the million, and is not roflectcxl in 
sdoiitdic books, the purchasers of which have boon 
heavily hit finoncially 

Increased purchasing jiower, decTeased taxation 
and costs of production with further efforts at con¬ 
densation are the only hopeful means of increasing 
the circulation The American proposal to jniblish 
onl> the more important scientific papers, retauiing 
the majority in tnaniisciipt and providing photostats 
as roqumHl, is -evendv cnticisisl as fatal to publica¬ 
tion of scientific knowledge and its effis five circula 


Copepods from West Greenland Waters* 


A n important collection of pelagic copepoiis is 
L described by Dr P. Jespersen from the waters 
west of Greenland m the Davis Strait and Baffin Bay, 
with one station to the south-west of Iceland The 
submarine ridge across the narrow part of the Davis 
Strait with a maximum depth of 700 metres forms 
an effective barrier to the migrations into Baffin Bay 
of many Atlantic species the habitat of which is 
deeper than this ; the deptlis to the south of the 
ndge exoeedmg 3,500 metres and the depths in Baffhi 
Bay amouatmg to at least 2,000 metres Warm 
Atlantic water predommatos in the sea area south of 
^0 Davis Strait, but along the west coast of South 
Graenland the East Greenland polar current makes 
Ifei way round Cape Farewell, and in the most western 
port of this area there are several stations, taken by 
tha expedition, situated m the cold Labrador current 
af Kommlsiitoiieu for VIdeiia 
-i 7«. Nr 10 Tho OodUiaab 
JMtMimn 1^ IDS (Ktrtwnhavm 


A part of the Atlantic water passe-i over the sub- 
niarino ndgv- in tho Davis .Strait ami uji into Baffin 
Bay, wliere it forms an intormodiale layer below the 
surface with a jiositive temjxirature The bottom 
water of Baffin Bay has on the contrary a negative 
tomjiorature of about - 0 4“ The tomjieratiir© con¬ 
ditions alone thus form a natural limit to the north¬ 
ward advance ot ccrtaui species 

Tho species are chvided ulto two mum groups 
those which are found in the whole area mvestigated 
and those which are exclusively, or to iv predominant 
degree, found in the waters south of Davis Strait , 
23 species being found in tho first and 76 species m 
the second division. Davis Strait thus appears to 
form the northern limit of distribution for a large 
number of Atlantic species, and it is specially those 
found m fairly great depths that cease to penetrate 
northwards and those more frequently caught in the 
upper layers which oooiir in tlie whole area Most of 
the species are oceanic and no species were found 
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which m a pronounced degree are restricted to the 
Arctic sea areas Indeed Dr Jeaperaen states that 
“it 18 certainly a question whether among the oceanic 
copiepods there are any distinct arctic forms at 
all” 

The most frequent species were Calamis Jin- 
marchtcua, Calanua hyperboreue, Metrtdta lonqa and 
young stages of the genus Pareuchceta CnUnma 
Jinmarchi-cus predomuiates in the hauls from the 
south of Davis Strait and the numbers are con¬ 
siderably reduced in Hafhn Bay In Smith Sound, 
much farther north, it is again abundant in the 
surface layers Calanua hyperhoreua, which likes cold 
water, is found only in small quantities south of 
Davis Strait, in the Strait itself in the upper layers 
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bemg more abundant and m Baffin Bay present in 
small quantities Meiruita longa occurs in small 
quantities south of the Davis Strait and m the uppier 
layers of the Strait itself, but occurs m fairly large 
numbers in Baffin Bay. Parexichasta m its young 
stages IS found in the water south of Davis Strait 
and only m small quantities m the Strait itself and 
m the more northern parts investigated. 

Details of distribution and biology of all the species 
are given whenever possible with much interestmg 
information, and many species aro shown to have a 
more northerly distribution than was known before. 
A senes of tables and curves is also provided One new 
species was found, Euchceta Wilaonu and this is 
represented by only one spei'imen 


All-Metal Radio 

I T will be recalled that about two years ago the 
‘Catkin’ scries of receiving valves was first pro 
duced m Great Britam (sec Natobe, 131, 736 ; 1933) 
In the construction of this valve, the amount of 
glasswork was reduced to a considerable extent, the 
upper portion of the envelope bemg formed of the 
cylindrical copper anode, which was sealed to the 
lower glass portion by a vacuum-tight joint Now, 
an entirely new series of literally all metal receiving 
valves IS announced by the General Electric Go of 
America, and brief details of these were given by the 
New York representative of the Wvrtlraa World m 
the issue of that journal of April 19 These new 
valves employ a cylindrical outer shell of steel or 
iron welded to a metal base which rigidly supiiorts 
the electrode system The lead in wires from the 
electrodes aro strung through beatls of glass, which 
arc then placed in eyelets of a now alloy known os 
Femico, which lines the holes in the base of the valve 
The assembly is then passed through a gas fiome 
which fuses the glass beads so that they fill the eye¬ 
lets Femico is an alloy of iron, nickel and cobalt 
which has the same coefficient of expansion as the 
beads of glass employed, so that the seal is aciom- 


Rcccmng Valves 

phshod without setting iij) strauis in the fusing 
process After the electrode system bos been attached 
to the leads, the metal outer shell is placed over 
the structure and welded to the' base The valve is 
now oxhaush'd through this metal tube, which is 
then clamped, welded and cut off at the appropriate 

The use of an all metal constimtion enables the 
valves to bo made smaller m dimensions than existing 
glass valves, with corresponding reduction m lengths 
of leads and inter-electrode capacitances The valves 
may therefore bo of higher amplification factors with¬ 
out instability, and shoulil retain their efficiency at 
shorter wavo-longths than existing types Further, 
since the metal shell comjiletely surrounds the valve 
and 18 mamtaineil at earth potential, there will be 
no necessity for shielding the valve after it is placed 
m Its socket in the receiver. At the present time, 
SIX typos of all-metal valve have b^n put mto 
production at the RCA Manufacturing Co , which 
will make the valves for the General Electric Co 
It 18 expected that new receivers designed round the 
metal valve will bo produced hv the autumn of 
this year 


Physical Methods m the Study of Earth Structure 


T he increasing specialisation of science and its 
literature inspires an ever-growing demand for 
expositions of separate branches m terms suitable for 
workers in other fields, The effort to prepare such 
accounts is often beneficial to those who provide as 
well 08 to those who hoar or read them , but some 
stimulus for their provision is needful, and notable 
among the available effective stunuli aro the endowed 
armual lectureships of such bodies us the Institution 
of Civil Engineers. This is well exemplified m the 
forty-first James Forrest Ixicture, delivered to that 
Institution on May 7 by Prof O T Jones, who took 
geophysics as his subject 

The choice by a geologist to lecture on geophysics 
might in past years hove led to a passionate or 
scornful attack on the geological ignorance of geo¬ 
physicists, but even in this age of tolerance. Prof 
Jones is notable among geologists for his sense of the 
importance of physical methods m studying the 
problems of the earth He has, m fact, produced an 
admirably clear oocoimt of the subject, after modestly 


disclaiming any r61e save that of the exponent. So 
calm IS the ‘atmosphere’ of his address that the 
geophysicist may even feel a oravmg for at least 
some more ilistmctively geological criticism or 
flavour But in the closing part of the address Prof 
Jones made a most mterestuig reference to a Bntisli 
problem that is of interest abko to geologists, geo¬ 
physicists and engmeers. 

In many parts of the British Isles, Prof Jones 
stated, there are known to be many deep rook 
channels that are so filled with various materials 
that thoir existence has not been suspected until 
engmeenng explorations for railways, roads, tunnels 
or sites for reservoirs have revealed them Somo of 
them are knOwn to be post-glacial. others, being 
filled with glacial drift, must be pre-glacial It is 
still imcertam whether these latter are due to normal' 
river erosion, in which case their gradient must have 
been oontmuously downwani to the sea-level of their 
period , or whether they have been excavated bj 
streams flowmg below the ice, in which case they 
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may bo doop narrow channoln with a riKing grailiont 

both ends Several of these channels are known in 
East Anglia , one seems to commence a few miles 
south of Cambridge, and follows approxunatelj the 
Ime of the L N E K to Bishop’s Stortford at least as 
far as Newport It doopons rapidly southward, and 
if It 18 a normal river channel it must somewhere 
enter the smi, jiossibly following the Lea valley into 
the Thames ostuaiy If so, it might cause grave 
difficulty to onguit>eiing projects (as other such 
channels have done elsewhere), like that for a 
Thames tunnel cast of the Lea valley The buried 
channel of the Thames higher up is well known, but 
if the Newport channel does uideed enter the Thames 
estuary, its depth below sea-level would far exetHsl 
that of tho known channid It would therefore be of 
great mterost both to geologists and onginoi'rs if 
such channels could he detected with eertamt> by 
geophysical metlusls 

Tho lecture briefly describes such applied geo¬ 
physical mothoils, after discussing the scope of 
geophysics and tho history and present position ol 
the mam ‘pure’ problems of geophysics It should 
be added that the term geophysics is used m the 
lecture in a restricted sense and such a remark as 
“geophysicists in this country do not concern them¬ 
selves very much with the electric and magnetic 
6eld of the earth, which are observed in detail in 
various observatories”, and the mention of the 
Carnegie Institution’s Ceophysical Laboratory with 
out reference to the same Institution’s groat Depart¬ 
ment of Terrestrial Magnetism, must be int<*rpreted 
as betokening unfamihanty born of lack of jicrsonal 
mtorest m those further fields of geophysics 


History of Bitumen 

T o DAY, when petroleum with its vast range of 
derivatives is regarded as indispensable to tho 
welfare of man, it is wholesome to bo remmdod of 
the salient factors which gradually extended its use¬ 
fulness durmg the course of some five thousand years 
It IS equally salutary to have dolinoatod handicaps 
of lack of luiowledge, ajiparstus and facilities, which 
nevertheless were mmimised by the ingenuity of 
ancient peoples who employed bitumen for a variety 
of purposes still recognised to-day 

A booklet entitled ' The Story of Bitumen” (pre¬ 
sumably by R J Forbes of Amsterdam, who last 
year contributed a similar article to the periodioal 
Bitumen entitled “Aus dor Mtesten Gcsohichto dos 
Bitumens”) recently issued by Shell-Mox, Ltd,, gives 
a bnef aoooimt of the exploitation of bitumen from 
eevliest records of its existence to about a d 1800 
Abundant deposits were known even to the most 
ancient civilisations inhabitmg the region between 
the Nile valley and that of the Indus, but production 
was necessarily confined to surface operations by 
lack of knowledge of the technique of deep dnllmg 
and absence of geological mformation on deeper oil 
or rook-a^halt deposits At tho end of tho period 
reviewed, m spite of vicissitudes which liuidered 
rather than accelerated growth of the industry, par- 
tioularly at the time of tho lator Roman Empire, 
the majority of ileposits of which we now have 
knowledge were actually known Then, however, the 
unTOrtonce of petroleum was negligible compared 
with preaent-day values, for the internal oombustion 
engme which was later to give such tremendous 
impetus to the industry and create such a wide¬ 


spread demand foi pctioleum protliicts was not yel 
discov ered 

Reconls of actual production in ancient times arc 
naturally scanty It is obvious, however, that 
methods wore extremely crude, as it is authentically 
reported that bitumen was recovered from tho Dead 
Sea by men in rafts who simply ‘hocked off’ as 
large a piece of tho floating mass os they could 
conveniently carry away Sunilarly, until the 
eleventh century, only the most primitive attempts 
towards distillation were made . and this fact virtually 
excluded tho use of light combustible oils Groiliially, 
however, more elaborate and practical methods were 
evolved, until at the Ix'giimmg ef the nmoteenth 
ei-ntiiry it may safely be said that the foundations 
of modern distillation technique wore laid. Even so, 
no appreciable growth of tho industry took pliwe 
until after 1860, when dt>ep dnllmg came within the 
realms of possibility It is surprising, therefore, that 
in spite of all those handicaps and difficulties to easy 
production, wo hud bitumen was used extensively in 
untic|uity as a building and road material, os a wator- 
jirooflng agent and in various guises as a weapon in 
tunes of warfare In compaiativoly recent times it 
was imiversally uscsl also for lightuig and heating 
piirposi'S and as on ingredient of paints 

The liooklct, m aildition to tracuig the story of 
bitiunen, gives a chronological list of outstanding 
dates in tho history of bitumen and includes a bibhu 
graphy on petroleum and bituminous matonals 
which, together with the numerous excerpts from 
early works quoted in tho text, should provide a 
useful background to a liistorn al study of the 
|>etroloum industry 


University and Educational Intelligence 

Bklfast—D r II Barcroft, locturor m physiologj 
at University f'ollege, London, has bissi ajipointisl 
to the Dunville chair of pli>siology m succession to 
Prof T H Milroy, who is retiring on October 1 
Di D C Harrison, lecturer in biochemistry m tho 
University of Sheffield, has been aiipoirited to the 
J C White oliair of biochomistry, in succossiou to the 
late Prof J H Milroy 

Colonel S H Browne, formeilj of the Indian 
Medical Service, has bequeatheil to the University 
£10,000 to found medical research scholarships 

('AMDRinoE —The Royal College ot Veterinary 
Surgeons has mtimated to the Viue Chancellor that 
candidates who submit evidence that they are 
graduates in the Natural Sciences Tripos and that in 
the course of then examuiation they have passed m 
physiology, pathology, biochemistry and anatomy, 
may be exempted from the second oxaminatiun con¬ 
ditionally on their passuig the prescribed examination 
in animal management before tho third examuiation 

At St John’s (’ollege, F, J S Hollick has been 
eli'ctod into a fellowship 

Oxford -—The Halley Lecture will be ilelivored on 
June 5, at 5 p m in the Lsxituro Theatre at the 
University Museum by Dr J S Plaskett, director 
of tho Dommion Astrophysical Observatory, Victoria, 
B C., Canada, who will take as his subject “Dimen¬ 
sions emd structure of tho Galaxy ” 

Mr. J. N L Baker has been appomtod University 
reader m histoneal geography for seven years from 
October 1 Mis,s B M Blackwood has been 
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reappointed university demonstrator m etlmology 
for one year from October 1. 

A reader in statistics iS to bo appouitod for five 
years from the first day of Michaelmas Term, 1936, 
the warden and fellows of All Souls havmg under¬ 
taken to provide a stipend of £600 a year for that 
period 

In oontinuatiun of hia course of lectures on the 
scientific contributions of members of the Oxford 
colleges, Dr R T Ounthor, reader in the history of 
science, m a recent lecture directed special attention 
to the work of Robert Plot, John Radchffe and 
Kdmund Cartwright, all of ITniversity Colli'ge, and 
respectively a great natural historian, a most munifi¬ 
cent benefactor and an eminent inventor At the 
same tune the lecturer expressed his regn't that the 
present Radchffe Trustees should not have considered 
It their duty as managers of a cliaritaVile trust to 
preserve intact the historical scientific library of 
Prof Stephen Rigaud, which they had purchased for 
far less money than it has now realised in a public 
sale-room 

UNEMPiiOYMKNT among young university graduates 
formeil the subject of the deliberations of the Com- 
mittoo of International Students’ Organisations at 
Its meetuig on April 10 11 As regards the possi¬ 
bilities of limitmg the attendance of students at 
universities, the Committee urgid that it would bo 
both harmful suid dangerous to endeavour to place 
restrictions on those who could rightly claun to 
attend the universities, and it disapprovetl of the 
imposition of a bar against women or against certain 
classes of the population on grounds of race or 
opmion As a remedy for unemployment among 
mtollectual workers, it recommended the establish¬ 
ment of university and professional information 
centres in the various countries, and suggested that 
public authorities or mutual aid societies should 
imdertako the direction of certain branches of m- 
tcllectual work for which private individuals have 
not the means to provide Further, it suggested the 
adoption of measures by universities or student 
organisations for tramiiig young intellectual workers 
for their professions m country districts or colonies 
such as the ‘social groups’ m France, the ‘educational 
missions’ in Spam, or the ‘frontier colleges’ in Canada. 
Another recommendation was that bilateral or 
plunlateral agreements should bo framed regarding 
the equivalence of umvorsity degrees, the exercise 
of professions abroad, and the employment of m- 
tellectual workers in foreign countries The Committee 
urged mtemational organisations of students and 
mtellectual workers to consider the jioesibihty of 
establishing an mtemational organisation for securing 
work on the basis of the general mformation which 
might be supplied by the International Labour Offiee. 


Science News a Century Ago 

University of London 

On May 18, 1836, The Tvmeg said, “Yesterday the 
aimual distribution of the medals and prizes to the 
successful candidates m the medical and surgical 
departments took place at the London University; 
Lord Nugent presided on the occasion . . Imme¬ 
diately after the distribution of the prizes the Chair¬ 
man rose and addressed the company. His lordship 
had been about three years from London. At his 


dmiarture the London University was m a state of 
infancy , at his return he had been highly gratified 
on flndmg that it had mode so rapid a growth towards 
maturity Mr Thomas Campbell, who had first 
suggested the foundation of the present establishment, 
had said, that only two capital cities of Europe had 
been without universities, London and Constan- 
tmojile The reproach was now removed from 
London, in which two most useful institutions 
flourished, not m a spirit of opposition to each 
other, but in a spirit of laudable emulation and 
generous rivalry ’’ 

Progress of Mechames' Institutions 

At the anniversary mooting of the London Me 
chanicH’ Institution (now Birkbock College) held on 
May 20, 1836, the president. Dr Birkbeck, is reported 
to have said that “This establishment was still 
flourishmg, and those elsewhere were bocommg more 
numerous and more prosperous. The most remark¬ 
able circumstance eonnoctetl with the prosperity of 
mechanics’ institutions was the establishment of one 
at Cambridge, which had reeeiverl the approbation 
and patronage of all the gre-at and tho wise of that 
distinguished seminary of learning Endeavours 
ha<l been made to establish a mechanics’ institution 
at a place near Bolton, but he (Dr Birkbock) hml 
receivwl a letter from the person who mode the 
attempt, statuig that the mean rate of wages was 
only 7« a week, and although the subscription had 
lHM>n dropped from 10s a year to 6s , he could get no 
subscriptions, nor any donations At Manchester 

and Liverpool, howoi'or, the progress of these insti¬ 
tutions had been great The number of members 

belonging to the metropolitan institution was 1,123» 
exclusive of honorary members , that of Manchester, 
including honorary members, was 1,232, and that of 
Liverpool including honorarj' members, waa 1,206 ’’ 

Theory of Respiration 

At a meeting of the Royal Society on May 21, 
1836, Dr William Stevens read the ooncludmg portion 
of his paper on observations on tho theory of respira¬ 
tion After reviowmg the author’s remarks on the 
interaction of the air and tho blood and the experi¬ 
ments with winch tho paper was accompanied, the 
report in tho Society’s Abstracts said • “Aocordmg to 
those views it is neither m the lungs, nor generally 
m the course of circulation, but only during its 
passage through the capillary system of vessels, that 
tho blood undergoes the change from arterial to 
venous; a change consistmg in the formation of 
oarbonio acid, by the addition of porticlea of carbon 
deriveil from the solid textures of the body, and 
which had oombmed with the oxygen suppli^ by 
tho arterial blood ; and it is by this oombmation 
that heat is evolved, as well as a dark colour imparted 
to the blood. The author osenbea, however, the 
bright red colour of arterial blood, not to the action 
of oxygon which in itself is completely mert as a 
colouring agent, but to that of the salme ingredients 
naturally contamed m healthy blood On arrival at 
the lungs, the first change induced m the blood is 
effected by the oxygen of the atmospheric air, and 
consists of tho removal of the carbonio acid, which 
had been tho source of the dark colour of the venous 
blood ; and the second consists m the attraction bj' 
the blood of a portion of the oxymn, which it absorbs 
from the air and which takes the place of the oar- 
bonio ooid." 
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Soaeties and Academies 

Pabis 

Academy of Siaences, April I {U li , 200, 1161-1256) 
pAUii Lanobvin : A siiggmtwl t'xponment of M 
Dufour This experiment was suggested as one 
I'apable of differentiating between classical kme- 
matics and that of limited relativity A mathematical 
analysis shows that, m the form laid down by M 
Dufour, the experiment would fail to tleh^ct any 
difference A modifacation is suggestcsl by the 
author, which is theoretically capable of dete<-ting 
the difference, but in practice it cannot be carried 
out Ermbst Esclanoon Experimental researches 
, on the optical dissymmetry of space JiinKs Haao 
'The algebraic structure of the admittances of a filter 
as a function of the freiiuency Flokin Vasilesco 
Tlie continuity of the potential thmiigh masses and 
the demonstration of a lemma of Kellogg Gher- 
MANK8CO Exceptional homogeneous combinations 
of mtegral functions AndbA Fortier The kine¬ 
matics of flow round profiles with hyjier siistammg 
arrangements Adrien Foch and (’harmcs 
Chartier The flow of a fluid below a sphere 
Pierre Ijsjay and Tsano Hung Chi Obst'rvations 
of the intensity of gravity at the centre of China 
Table of results from sixty-five stations, showmg the 
rtxluccd \ allies of g and the corresponding anomalies 
LticiEN Bull A liquid string galvanometer A 
mollification of the string galvanometer, usuig a 
threail of water of 0 3 mm diameter Ch Lavanchy 
Ocnoral method of calculation for electrical net¬ 
works Pierre Girard and Paul Abadie The 
detection of molooiilar interactions by tho relaxation 
' time of polar moloculos. ANDRi; Charriou and 
Mlle 8 . Valette The influence of the cations on 
photographic emulsions Mlle C'^cile Stora Tho 
action of gaaee (hydrogen, mtrogen, oxygon) on 
photo-cells with colouring matters Mlle Yvette 
Cauchois Study of the L spectrum of mercury 
C G Bedbkao The place of protons and neutrons 
in tho natural systematics of tho clemouts B 
Kdrtohatov, J. Kubtchatov and G Latychev 
The disintegration of boron by slow neutrons Tho 
vapour of methyl borate was acted upon by slow 
neutrons and the effects followed by tho Wilson 
methotl Tho photographs show that the ilisintegra- 
tion was accompanied by the emission of two heavy 
particles and not three cu found by Chadwick and 
Goldhaber B Kourtchatow, I Kdurtchatow, L 
Mysbowsky and L Roussinow An example of 
artificial radioactivity, produced by bombardment 
with neutrons, without capture of the neutnm 
Georges Wolf Study of tho binary system 
strontium nitrate - strontium hydroxide E RmcK 
Solidification diagrams of tho alloys formed by two 
alkali metals, the potassium rubidium alloys 
Francois Puohb ; The thermal decomposition of 
the chloride and chlnrosalts of palladium Maurice 
Chaix : The ultra-violet absorption spectra of 
derivatives of diphonyleno sulphide and diphenylone- 
sulphone Henri Gusein . Tlie reduction of tho 
arsenates of the alkalmo earths by carbon Tri- 
calcium and tnstrontium arsenates Guy Gikb 
The formation of basic sulphate and tho precipitation 
nickel m solution by magnesium. Pierre Carjc^ 
and David Lirebhamn : The reaction of thionyl 
chloride and phenylglyooUic acid M. Tiffeneau 
and P. Weill : The hydrobenzom dehydration of 
phenylethenylglyool. The formation of a-phenyl- 


crotonic aldehyde Victor Haelay Some silver 
compounds of thiosemioarbazidn and of the thiosemi- 
carbazones Francois Salmon-Lagagnbur . Some 
imotions of tho chloride of the a-monomtrile of 
camphoric acid Issac Kooa anil Mitsuo Shoyama 
The frequency-temperature characteristics of quartz 
plates OHciUatmg with zero temporatiiro coefficient 
J Franc dk FEKRifeBE The histoiy of the loess 
soils of the Rhenish terraces in Hautt'-Alsace Lotus 
and Henri Longchambov The extension of the 
Toarcian hydrocarbon facies m tho east of France 
Ch Combier Tho constitution of the sand winds 
in Syria Robert Gibbat and Georges Viel Th<> 
relation between tho electrical conductivities of the 
air and tho danger arising from lightning U 
Guizonnieh Tho amplitude of the semidiurnal 
comjionont of the gradient of terrestrial ol(>ctne 
potential and solar activity Mme C Sosa-Boub- 
DOUiL . Physiological researches on the parents and 
hybrids of the bean, Vtrttj, Fafxt Maurice Marie 
Janot The action of folheulino and eqiiilenme on 
tho development of tho hyacinth Joseph and 
Charles Bouokt Cultures of tubers obtainesl bv 
thi' germination of seeils of potato raised in the 
mountains m 11>33 Robert Ecrevin The absorb¬ 
ing power of soils towards magtiesium chlonde 
Louis Maume and Jacijubs Dulac The C/N ratio 
in the wheat plant at hi ading and flowering its 
markixl variations with the medium James Basset, 
Eugene Wollman, Michel A Machbbikuf and 
Michel Babdach Tho biological effects of ultra 
pressures tho action of high jiressnres upon tumours 
Mllf Henkiettk Garrault The formation of 
rods of elastoidine in embryos of Salmoiiidae. P 
Lecomtb DU NoOy and Mlle Viviane Hamon 
A now method of estimatmg the diphtheria anti 
toxin by the viscosity. Ren^ Lboroux and Andr^: 
Lwoff The scliizogonic evolution of the macro- 
gainetocyte of Haemoprotfus paddoe FRiiDARic 
DiAnert Study of the clanflcation of water by 
micro-organisms Paul Oiroud and Harry Plotz 
Crossed immunity between cultures of historic 
exantheroatic typhus (inurtn) and tho virus of 
passage 

Cracow 

Polish Academy of Science and Letters, March 4 M. 
WoLFKK Tho effective section of the neutrino 
Starting with the measurements of Chadwick and 
Ia«, and taking account of tho ionisation by the 
seeoiidarv' electrons, the free path of tho neiitrmo in 
normal air is about four million kilometr<>s, corre¬ 
sponding to an upper limit of the effwtivo section 
of the neutrino of about 7 x l(L“ cm • Mlle. S 
SZAFRANSKA . The viBcosity of mixtures of hexane 
and nitrobenzene m the neighbourhood of the critical 
tem)ierature of solution. The isothermal lines of the 
viscosity of mixtures are quite regular m the region 
not showing the phenomenon of opalescence Tins 
IS not m agremient with the results obtameil by 
Drapier and it is suggestevl that these irregulanties 
were duo to Reynolds’s condition not being fulfilled 
B Kamienski • A method of roeasurmg tho dieloctrie 
})otentials at the surface of separation of the phases 
solution - air A dyneumcal methoil is employed, 
the solutions flowing concentrically together Owing 
to tho surfaces being continually renewed, the rosnltj^ 
are more constant than those obtained by the static 
method. L Marcklewski and J Skulmowski 
The absorption of ultra-violet rays bv certain organic 
substances (38) L. Marchlewski and W Urban 
CZYK ; Studies of some chlorophyll derivatives 
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M Ksiazkiewicz . Zone of the Carpathian khppeu in 
the neighbourhood of Andrychow (2) The klipjiefi of 
Panska G6ra and of Targanioe W Szafkk The 
forest and steppe of the western part of Podolie 
A. BimsA • Ijist of the Algse collected in the waters 
of the Polish shore of the Baltic Mi^nK M Skamh- 
8KA Cytogenetic studies on a totraploid hybrid ot 
Aqutlegta T Stixma . Kemarks on the ecology and 
distribution of the lichens m the Lublin plateau. 
Mllk J Woloszynska Some remarks on Attheya 
decora , a very rare planckton diatom Mlj.b J 
Woloszynska The efflorescence of tho Cyano- 
phyce® in tho gulf of Gdansk, and the abundant 
do\ elopment of the diatom Clta-elocerot Eibenti 

Lbninurad 

Academy of Sciences (C R , 1, No 4 , 193.'5) N 
Romanov The possibility of connootmg the Pavlov 
theory of conditioned reflexes with the theory of 
probabilities T PntvALOV Some problems of the 
theory of siibharmonic functions (I) L Kantoro¬ 
vitch Contmuation of linear functionals K 
Nikol-skij Ri'lation between tho field equations 
of Bom Infold and Dirac’s quantiun equation E 
Grors and M VuBs Tho Raman spectrum of 
amorphous bodies L Groshev The cr> stal 
photo effect m naturally coloured rock salt K 
Andrejkv Tho burning of explosives S Namet- 
KIN and N Melnikov Contribution to the chemistry 
of organic compounds of thallium J Ellbnhorn, 
A Prokofjeva and H .1 Muller Optical resolii 
tion of chromosomes of Drosophila by means of 
ultra-violet light P Trrpntjev Contribution to 
the problem of the real significance of the Pearson 
type of distribution curves in tho cose of biological 
objects E Wkrmel and M MiC'KKviuh Influence 
of hormones on the growth of tissue ciilturcH A 
Lindbero Influence of caftein on tho activity of 
the outer layer of the cerebml hemispheres S 
Kaganovskaya and A. Shlykova Influence of 
potassium chloride and calcium chloriilo on the 
respiratory metabolism of nerves. L Yakubova 
The biogeographic division of tho Black Sea on the 
basis of comjKisition and distribution of its centhos 
fauna S Taranetz and A Andriashev A new 
fish of the family Zoaroidae from tho littoral fauna 
of the Commanders’ Islands 

Vienna 

Academy of Sciences, March 7 Jovan JuRiftid 
Morphology and teratology of the blooms, and 
propagation, of BryophyUum crenatum, Baker ICarl 
Przibram . Fluoresoenoo of fluorite (5) Fluorescence 
of europium dichloride, and alkali halide europium 
phosphors Pure europium dichlunde shows a bright 
purple fluorescence , the spectrum exhibits the blue 
fluonte bands and, m tho rod, a narrow line-like 
band at 690 mp and a paler one at 630 mp, oorrespond- 
mg with that given by fluorites As previously sup 
posed, the blue bands of fluorite are those of bivalent 
europium, and the same is probably the cose for the 
rod bands Europium may be rendered capable of 
fluorescence by incorporation m alkali halides, and 
then shows, after radium irradiation or hnatmg, the 
red and blue bands; the latter serve os a sensitive 
indicator for europium. O. Natta, M Baccarbdda 
and R Rioamonti Electron diffraction as an aid 
to the detemunation of the structure of organic 
substonoes. Kubt Ehbbnbero : Comparative studies 
of juvenile skulls and milk-teeth of the cave hyena 
and its recent relatives. 
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Forthcoming Events 

[Meetuigs marked unlh an asterisk are open to the public ] 

Sunday, May 19 

British Museum (Natural History), at 3 and 4 30 — 
M A Phillips “Fossil Reptiles’’ • 

Monday, May 20 

Royal Oeoorapuical Soi ikty. at 5 —J Wright “The 
Hagavatn Gorge, Iceland" 

National Institute or Inoustrial Psychology, at 
6 3(t -(London School of Hygiene and Tropical Medicine, 
Keppel Street, W C 1) —Prof Major Greenwood “Tem¬ 
peraments Physical and Psyihological in Modem 
lienee” * 

Thursday, May 23 

Roial Society, at 4 30—Prof .T Bareroft “Foetal 
Reapiration” (Croonian Lecture) 

.Sr Mary’s Hospital, London, at 0 —Dr C H 
AndroYvee “The Cancer Problem Some Fresh 
Clues” • 

Chadwick Public Lecture, at 5 30 - (m Mansnn House. 
26 Portland Place, W 1) —Mias Noel Tidy "Physical 
Exercises Educational and Preventive’’.* 

Chemical Society, at 8 -Prof J E Coates Haber 
Memorial Lecture 


Oihaal Publications Received 

OSHAT BUTAIK AND IRBLAND 

Air Ministry AcmnautlCAl Research Committee Reports and 
Memorands No 1621 (8 178) Ctne-l’hotomphio Uossurements of 
Speed and Attitude of Southampton Aircraft when Taking OS andi 
Alighting By A B Woodward Nutt and br U 2 Richards Pp * 
IS-l-7 plates Is net No 1628 (T SSSS) Effect of Discs on the Air 
Forces on a Rotating C'ylindi r R> Dr A Thom Pp 10+7 plates 
ttd net No 1626 (t 1584) Interfercnoc Effect of Surfsce of Sea 
on a k lying Boat By W L Cowley and G A McMllUn Pp 15+8 
platee Is net No 1627 (T 8586) Tests of Six Aerofoil Sections 
at Various Reynolds Numbers In the Compressed Air Tunnel By 
E P Keif, Dr R Jones ami A H Bell Pp 28 i-8 platee Is M 
net (lAiiiduii H M .Stationery Ofllee ) 

0th IB CouNTBtn 

Herentutklmiislaltokiien J ulkslsu BevsforHknlngsInstltutete SkrUt 
No 98 The Thalassologlcal Summer Cniise in 1934 By B Palmi'n 
Pp 17 No 99 VedenkorkeusBrvoja 1933 (Vattenettndsuppgifter 
1933) By 8 B StenIJ Pp 52 No 100 Regular Obeervatlcms of 
Temperature and Sallnltv in the Seas around Finland, July 1933- 
June 19.14 By Gunner Orannulst Pp 45 (Uelsinkl Morentut- 
klmuslaltos Ilavsrorskniiiraliistitutet) 

ProoeedingB of tho Cslifomia Academy of Sclc iices, Fourth Series 
Vol 21, No 20 The Templeton Crocker Exiiedltion of the CaUTomla 
Academy ol Sciences, 1932 No 20 The Termites By 8 F Light 
Pp 233-256 + platea 9-10 No 21 The Templeton Crocker Expedition 
to Western Polynmian and Melanesian Islands, 1933 No 21 Some 
Marine Plants of Southeastern Helaneela By william Albert SetebnIL 
Pp 269-270+plates 11-15 (San Francisco Oallfomla Academy of 
Sciences) 

Zookiglca Vol 19, No 1 Tim Dlstrlhutlon of Certain Whales 
shown by Logbook Reoords of American Whaleshlps By Charles 
■nklns ToYriisend Pn 50 + 4 pUtee Vol 19. No 2 Tho Vampire 
, B Picsrntatlim of Undesorfbed Habits and Review of Its History 
Raymond L Dltmaia and Arthur M Grccntiall Pp 53-76 + 
OB 6-J (New York ^New York ZwikiBl^ > 


d Bureau of Standards 


Haskins Townsend 
Bat “ • ■ 

Bv ___ _ 

plates 0-7 (New York New _ 

U 8 Department of Commerce _____ 

Rcsearrh Paper HP 756 A MaxwoU Triangle yielding Uniform 
Chromatlolty Scales By Doane B Judd Pp 41-57 (Washington, 
D C Government Printing Office ) 5 cents 

Cevlon Sessional Paper 4 —1936 Report and Accounts of the 
Coconut Ressaroh Scheme for 1034 Pp, 11. (Colombo Oovemment 
Record Offloe ) 15 cents 


-----jsung DOOXS, XVlIth and XVlIIUi 

^Dtuitae and onwards (No 474 ) Pp 36 ((lambrldge . Bowes and 

General Oatalogiie of Books, uitb a selection of Atlases and Uapt.^ 
(No 5S6 ) Pp. M (London Fronds Edwards, Ltd ) 

Catalog and Price List of Eastman Organic Obemioals Twenty- 
sixth edition 112 (Rochester, N Y.; Eastman Kodak Co.) 

Tffie Balermo Process and the Extnotlon of OU Rom OH Shales and 
Totbaidtes Pp. 24 (London . Balermo, Ltd.) 
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Art in Modem Industry 

T he attention which lias been given in recent 
months to industrial design and the 
relations between art and industry has an im¬ 
portant bearing on other profound problems of 
the machine age In spite of their eflorts to 
foster healthier relations between creative design 
and craftsmanship, Ruskin and his school must 
take a large share of responsibility for the behef 
that a machine could not produce a thing of 
beauty While explaining that the wisilom of art 
consists in its unselfish devotion to the service of 
man, while insisting on the necessity for providing 
elements of beauty in the surroundings of the work¬ 
man, and that art does its duty “in completing 
the comforts and refining the pleasure's of daily 
occurrence and famihar service", Ruskin brought 
a somewhat ngid conservatism to bear on the 
use of new materials in art, particularly the use 
of metals 

This attitude to the products of mechanical 
industry is rapidly passing, and even the most 
iloeting visit to such an exhibition as the British 
Industries b'air reveals the extent to which 
methods of mass production are now providing us 
with thmgs of intrinsic beauty alike m plastics, 
textiles and many other fields Particularly is 
this to be observed in relation to the now oon- 
stnictional mativials with which science is pro- 
viding the building industry, the significance and 
utility of which are only now beguiuing to be 
realised by the public 

These new materials are now findmg expression 
m new forms ivdapted to their own inherent 
quahties and the specific and somotiraes novel 
needs of the community to-day They are not 
bomg impressed rigidly into those forms m which 
craftsmanship of the past expressed the beauty 
and utihty of older materials The Bignifica,nce 
of this pomt can scarcely be over-stated In fact, 
Ruskm’s objection to the use of iron in archi¬ 
tecture was to the use of iron in the way in 
which stone hod been used m the past, rather 
than to its use in new ways adapted for the 
expression of its own valuable qualities It would 
be diiOficult to adduce from his wiitmgs objections 
which could be vahdly advanced against the 
form which the use of steel in structural work is 
takmg to-day. 

We are, in fact, witnessing to-day the escape of 
industrial design from the fetters of the past, and 
an impetus is being given to the creative instincts 
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the full effect of which is far from bemg felt The 
manufacturer is now concerned less with imitatmg 
the past than with discovenng new methods of 
artistic expression for the new powers and 
materials Industrial design has acquired a new 
significance, none the less important because it 
permits the production of beautiful and artistic 
objects by the thousand or ten thousand where 
the old individual craftsman could turn out only 
units or at most dozens It affords an opportunity 
of expression to these orcAtivo instincts of man 
which 18 akm to the opportumty afforded in the 
scientific researches that have provided industry 
with the new materials upon which such design is 
executed 

The reaction of science upon industry thus itself 
ensures that industrial art shall be dynamic 
Design IS influenced as much by the materials and 
methods at its disposal as by taste and education, 
and failure to respond to the resources m the way 
of new materials placed at its disposal by the 
development or adaptation of technique, can bo as 
disastrous as failure to respond to ®sthetic con¬ 
siderations, or lack of sympathy with the spirit 
of the age in which the designer or craftsman 
works. 

Industrial design is thus more than the apph- 
cation of art to a product in accordance with the 
mclmation of an artist. It goes deeper than the 
sketching of graceful lines and masses The 
industrial designer must understand the desires 
and fancies of the public, whether as a result of 
careful surveys or constant familianty with the 
quahties in an article which promote sales. Ho 
must not only be familiar with the relative ad¬ 
vantages and disadvantages of the similar and 
competitive articles on the market but also under¬ 
stand somethmg of the possibihties and limitations 
of the factory where the article is manufactured. 
For him the skilful selection which constitutes art 
depends as much on research as the manufaotunng 
processes resulting m the article to which the 
designer’s art is apphed 

Under modem conditions, therefore, the task of 
the industrial designer has become ever more 
complex, and mdeed almost insoluble except when 
ho works in close alliance with the soiontifio worker 
as well as the artist. Only from science can he 
acquire Ml understanding of the properties of the 
matezials of industry and the processes by which 
they are wcnked; for upon this knowled^ alone 
can be based a technique and resourcefulness m 
design capable of giving full expression to the 


possibilities of the materials or the highest satis¬ 
faction to man’s artistic and sesthetio requirements. 
The note of service is as dominant in art as in 
science and is indeed one of their strongest Imks. 

The improvement of mdustnal design and the 
development of closer relations between art and 
mdustry do not depend upon the manufacturer’s 
efforts alone Many of the industries concerned are 
traditional and dominated by the outlook and 
spmt of craftsmanship, with all its mherent ad¬ 
vantages and defects. In such industries, side by 
side with the scientific worker’s task of determining, 
by tactful and harmonious co-operation, the basic 
prmciples underlying traditional practice, some¬ 
times of centuries standing, there is the task of 
assisting the craftsman to adapt himself to changed 
materials and changed conditions The very 
Btrictneas with which in the past the members of 
a craft have guarded their organisation, no matter 
bow high their ideals of service or individual 
efficiency, has discouraged receptivity of new 
ideas and adaptation to new conditions 

'This position 18 the more senous when—os to¬ 
day—under the influence of science, new matenals 
and new techmques are being created which are 
outside the traditional expenenoe of the craftsman 
and for which that experience affords httle or no 
guidance 'The essential task is thus one of educa¬ 
tion—of assisting the craftsman or designer to 
acquire the knowledge which will enable him to 
cope with the new conditions and use the new 
materials, while safeguarding the mdividual in¬ 
stincts and ideals of craftsmanship which inspire 
the finest work. In certain industries, such as 
building and deooratmg and the paint mdustry, 
such educational work is urgently required. In¬ 
creased facilities m connexion with the teaching 
organisations with which such crafts are already 
equipped, for the systematic demonstration, ex- 
ammation and handhng under practical conditions 
of the new materials now available, are highly 
desirable if the average craftsman is to be kept 
abreast of current soientifio developments in 
industry affecting his occupation. 

Developments along these lines should be of 
advantage to the manufacturers of the newer 
materials, as well as to those who use them and 
the public for whom the Draftsman works. The 
look of personal knowledge of the average painter 
or builder, for example, of many of the new pig¬ 
ments, oils, reains, diluents, plastics, etc., not 
merely hinden the artistic use and development of 
the new products, but also prevents the craftsman 
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fidopting the cntical and indepondont attitude 
that ho adopts to the old and more familiar 
materials of his craft Only slowly can he acquire 
the practical knowledge which at once trees him 
from dependence on manufacturers’ recommenda¬ 
tions and then permits the skilful selection which 
IS the essence of art 

To some extent no doubt, developments in the 
traming of those entering traditional industries or 
occupations may load to a more scientific outlook 
and to greater receptivity to new ideas With the 
present rate of mdustnal change and development, 
however, the need for practical experience of the 
now materials upon which we have touched will 
liersist The craftsman cannot work with new 
materials without expi*nence of them, however 
ready he may be to adopt them in his work, and 
however mueh wo may do to improve the facihtios 
for tho collection and dissemination of modern 
technical knowknlge, or the scientific and technical 
side of the training of tho recruits for such occupa¬ 
tions, it IS only with the co-operatioii of the pro¬ 
ducers of the new materials that the qualified 
craftsman can acquire the expenence which 
enables him to transmute them into the forms 
most adapted for everyday service in designs 


satisfymg man’s artistic as well as his material 
demands 

Tho question of utilising for the widest purposes 
of society tho qualities and advantages of the now 
materials with which advancing b'chmcal and 
scientific knowledge has endowed mankind is thus 
not to be solved by the efforts of one class of 
workers alone It demands the skill of the crafts¬ 
man and artist, tho tochmqiie and mctboil of the 
scientific worker, whether in academic or in iii- 
diistrial work, the patience and inspiration of the 
teacher and the appreciation of the public for 
beautiful and sorvicoable things Only as these 
are m harmony can the finest results bo achieved, 
and in each there must be not the wanton dis¬ 
carding of that which is old but tho skilful dis¬ 
cernment liotween tho old and new, based on 
definite knowledge which can select the most 
appropriate material or method for tho purpose 
In all this there is no room for blind prejudice 
The frank acceptance of change, and tho willmgni'ss 
to face all It moans, are no less tho secret of tho 
development of new industrial art than they are 
of mankind’s capacity to evolve a now order of 
society competent to handle tho dangers and 
difficulties of the present ago 


Reviews 


Himalayan Geography and Geology 
a /SfceteA of the Oeography and Oextlogy of the 
Himalaya MounUttna and Tibet By Col S G. 
Burrard and H H Hayden. Revised by Colonel 
Sir Sidney Burrard and Dr. A M Heron Pp 
X -t- 359 -f- xxxii -f- 65 plates (Delhi • Manager 
of Publications, 1933.) 28 rupees, 43fl 6d. 

T he original edition of this work, which 
appear^ m 1908, was intended to mark tho 
centenary of the first expedition sent to the 
Himalaya by tho Survey of India for geo- 
graphical purposes, having for its immediate 
object tho exploration of the source of the Ganges. 
After just a quarter of a century, a second edition 
has b^n brought out. Dunng these twenty-five 
years a great deal of detailed exploration of the 
region has been accomplished and mueh new 
ground has been broken 

The book is divided into four parts dealing with 
(1) the high peaks of Asia, (2) tho pnncipal 
mountain ranges of Asia, (3) the nvors of the 
Himalaya and Tibet and (4) the geology of tho 
Himalaya. 

When the high peaks are classified, it is found 


that of those the heights and positions of which 
have been determined by tho Survey of India, 
tliere are no less than 135 more than 20,000 feet 
high There is an interesting discussion on the 
errors of the adopted value of tho heights of peaks. 
In tho case of high mountains it has not 'oeeii 
possible to observe reciprocal angles, that is, 
observations cannot be made from the peak itself 
on account of the physical difficulty involved in 
transporting instruments to tho top On this 
account wo have to depend for accurate results 
on tho assumption of a correct coefficient of re¬ 
fraction, since relraction, among other sources— 
for example, the deviation of gravity—is liable to 
produce the greatest error An intorestmg detaUed 
analysis is given of tho height of Mount Everest 
and other high summits as obtained from tho 
several stations of observation, the object bomg 
to show the degree of uncertainty attached to 
heights of great mountains by tho limitations 
imposed on the surveyor Since tho first edition 
a great advance has boon made in our knowledge 
of the effects of atmospheric refraction, due to tho 
investigations of Dr de Graaff Hunter, who has 
worked out a value for the coefficient dependent 
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on height, temporature and pmasuro Tables for 
use with this method are found m “Auxiliary 
Tables of the Survey of India”, Part iii 

How a region, once undoubtedly under the sea, 
IS now occupied by groat mountain ranges, still 
remains without a satisfactory explanation The 
elevation of the Himalayan Mountains appears to 
be duo to the folding of the earth’s crust, under 
the influence of a tangential force acting from the 
north, raising the floor of the Tethys sea which 
covered this area in past geological tunes This 
folding was accompanied by the welling-up of 
granite and gneiss from the interior which now 
forms the mam core of the great ranges Con¬ 
current with elevation, erosion was at work pro- 
ducing the complicated and confused masses wo 
see to-day The most potent causi* of mountain 
building may have lieen the contraction of the 
earth’s core, and the consequent wrinkling of the 
cnist in attempting to accommodate itself to a 
smaller mtenor However, to eviTy theory which 
has been propounded objections have been raised 
on the ground of inadequacy of any known cause 
The tectonic action is probably going on still, as 
evidenced by frequent earthquakes 

It 18 of interest to note that the conspicuous 
light brown band of rock at the base of the final 
pyramid, so well known from the pictures of the 
Mount Everest expedition, is not a sill of granite 
but 18 really calcareous sandstone The final 
pyramid is composed of dark calc-schist 

The great nvers of the Himalaya present also a 
difficult problem There is scarcely a mountain 
range m Asia that has not been out across by a 
nver Nearly all the nvers rise behind, that is 
to the north of, the ranges, which they cut through 
more or less at right angles on their way to the 
plains of India A remarkable feature is that when 
a nver breaks from a trough, the range which is 
pierced is generally the higher of the two, also 
the gorge where the break through takes place is 
often situated near the highest point in the 
neighbourhood Probably more than one cause 
has been at work to produce these remarkable 
results One can imagine the rivers as serving the 
pnmeval drainage when tlve floor of the Tethys 
sea first emerged as dry land When subsequent 
wrinklmg of the crust took place tho rivers were 
able by erosion to maintain their courses, modified, 
no doubt, by the inequahties of elevation and 
the necessity for having to seek lines of least 
resistance. 

Part IV IS devoted to the geology of the Himalaya 
and 18 from the pen of the late Sir Henry Hayden 
of the Geological Survey of India. We have only 
space to mention one point of interest to which 
attention is directed That is the “mam boundary 
fault” It extends the whole length of the Himalaya 


from Jammu State to Assam It is a reversed fault 
along which the older rooks have been thrust over 
the younger It has particular praotioal significance 
as it IS m its proximity that at least throe senous 
earthquakes have occurred within the lost forty 
years, the most recent being tlie Bihar earthquake 
of January 1934 This seems to show that the 
thrusting and folding foreas are still at work 
Where, for any reason, rasistanco is offered to this 
action, building up occurs of stress conditions, 
which eventually cause a breakdown of tho 
material with a resulting earthquake 

One of the original authors. Sir Sidney Burrard, 
has taken part in the revision, but tho other, Sir 
Henry Hayilcn, was unfortimatedy killed on the 
Alps by a rock-fall in 1923 His place has been 
taken by Dr A M Heron, of tho Geological 
Survey of Iniha 

All who arc interc.sted m the Himalaya, or 
contemplate travelling there, will find this work 
imlispensable os a book of refonmeo No other 
publication treats of tho region from the same 
points of view Tho treatise is profusely illustrated 
by maps and diagrams H. L C. 


Mathematics and Logic 

(1) A System of Logtshc By Dr Willard Van 
OrmaiiQuino Pp xi-1-204 (Cambridge, Mass 
Harvard Umversity Press , London • Oxford 
University Press, 1934 ) 20s net. 

(2) The Nature of Mathemedvea a Critical Survey 
By Max Black (International Library of 
Psychology, Philosophy and Scientific Method ) 
Pp XIV-1-219 (London Kogan Paul and Co , 
Ltd , New York . Harcourt, Brace and Co , 
1933) 10« 6d not. 

(3) Idealistic Logic . a Study of Ua Aim, Method 
and Achievement By C R. Morris Pp. ix-|-338 
(London . MacmiUan and Co , Ltd , 1933 ) 
128 Qd net. 

T he number of those who still believe m 
a perfect contmuity between logic and 
mathematics does not appear to increase to 
any appreciable extent Gone are the heroic 
days when Russell’s aphonsm to the effect that 
“Logic 18 the youth of Mathematics, and Mathe¬ 
matics IB the manhood of Logic” was reverently 
admitted to be a proved behef The dazzling 
complexity and austere beauty of tho “Prinoipia 
Mathematioa”, a perennial masterpiece of which 
British thought has every right to bo proud, 
caused people to hesitate taking up Russell’s 
challenge “to indicate at what point m the 
suooessivo definitions and deductions of Prinetpta 
Maihenudica they oonsider that Logie ends and 
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Mathematics begins” A casual visit to any public 
'or college library would show conclusively that 
persistent thumb-marks can scarcely be found 
beyond Part 1 of the first volume of the “Pnnci- 
pia” faith leaves the “Prolegomena to Cardinal 
Arithmetic” and the last two volumes of that 
monumental work shrouded in i.heir virginal 
bnlbance What is more, authors of textbooks 
of logic have asserted that negation and disjunction 
are the basic operations proposed in the second 
wlition of the “Prineipia” they had failed to 
reabso that there is an “Introduction to the 
Second Edition” in which Russell and Whitehead 
adopt as primitive in the {irojxisitional calculus 
the single notion of ‘incompatibility’, and direct 
the reader to replace their original theory of 
generalised deduction by an important chapter 
given in an appendix at the end of the volume and 
based entirely on the stroke notation 

Tjogioians, however, rememberod that authority 
IS not always a sound foundation for argument 
With patience and ingenuity, they tnod to verify 
the fcxitstops of the masters Soon enough, 
blemishes which were invisible to the inexperienced 
were revealed in the structure of “Pnncipia” and 
diligently discusscxi by the experts. For example, 
F P Ramsey tried to dispense with the non 
formal Axiom of Redueibility by using functions 
defined in terms of truth-values with a minimum 
of specific reference to symbols L Wittgenstein’s 
enticisma, on the other hand, may have led 
to some improvements in the exposition of the 
logistic thesis, but they really constituted a repudi¬ 
ation of its main tenet that logic can be d-educed 
from mathematics L Chwistek has also tried 
to bring the unruly Axiom of Redueibility back 
to the fold, without winning, however, the un¬ 
reserved approbation of the authors of “Prin- 
fipia” H M Sheffer, H Weyl and J Nieod, 
among others, have also suggestod improvements , 
but those can scarcely bo taken as adding an 
ounce of jiroof to the mam contention of the 
logistic thesis 

(1) A new line of approach is taken by Van 
Quine in his “System of Logistic” through which 
he proposes to remedy some technical diflSoulty of 
the “Prmcipia”. He finds that the system of the 
“Pnncipia” depends not only on the pnmitive 
notions of incompatibility and universal quantifi¬ 
cation, but also upon a senes of operations of 
prwlioation and abstraction , and furthermore, 
that the explicit postulates and formal rules of 
the “Pnncipia” must be supplemented by one 
senes or another of informal rules governing 
substitution upon function vanables. To mend 
this situation Van Quine proposes a system in 
which propositions are constructed as sequences 
of a sort; quantification and the vanous devices 


of the propositional calculus are developed in 
terms of classes, and propositional functions arc 
entirely ehminateil from the new system, their 
duties Ixnng taken over by class variables Tins 
clean sweep of one of the major technical com¬ 
plications of the “Pnncijiia” is made possible by 
the adoption of certain new basic notions ade¬ 
quately expressed in an improvixl symbolism 

The fundamental notion from which the now 
system starts is that of ‘ordination’, which includes 
the traditional subject—implicate' doctnno—-as one 
of its particular exemplifications For example, 
the proposition predicating whiteness of this paper 
IS simply the sequence (whiteness, this paper), the 
comma being useil as the now symbol for 
ordination When propositions are construed as 
sequences, identity lietwecn projxisitions becomes 
merely a case of identity between sequences , and 
these are identical only when their respective 
affixes are identical and their respective bases are 
identical 

The two other primitive ideas of the system are 
‘oongonoration’, expressed by placing the sign of 
the operand in square brackets ‘[a-]’, and ‘ab¬ 
straction’ expressed notationally in the form ‘i y' 
The first operation always refers to a class x and 
indicates that its result is of next higher type than 
the operand x The second operation aflfeots a 
variable x, which is placed undi'r the circumflex, 
followed by a propositional expression A set of 
‘rules of inference’, definitions and six postulates 
helps to manipulate these primitive notions and 
to derive new thooiems According to this 
symbolism, for example, the familiar notation of 
material implication is replaced by [ip], y q, 
and the definition of number 1 is symbolised as 
the class of ail unit clasw's of sequences 

The higher generality of this new system is 
proved bj' its author through the deducibility of 
the system of the “Princqua” The novelty of the 
alleged deduction consists less in the reduction of 
the formal postulates of the system, than in its 
assimilation of the Axiom of Reducibihty as a 
‘trivial’ theorem This part of the deduction as 
well as those deabng with descriptions and with 
unity are probably those which will be submitted 
to a closer scrutiny prior to their integration into 
a wider philosophical doctnno involving an appre¬ 
ciation of the relation of the new system of logistic 
to intuition and to the development of mathc- 
matiCT At this stage, however. Van Quine 
wisely avoids discussing the relationship of logic 
and metaphysics But if, as Prof Whitehead says, 
‘‘Logic prescribes the shapes of metaphysical 
thought”, such a discussion will not be long in 
taking shape. In the meantime we have little 
hesitation in shanng the belief expressed in Prof 
Whitehead’s preface, that Van Quine’s book 
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constitutes a landmark in the history of the 
subject 

(2) Among the many logicians who have devoted 
their labours to a patient analysis of the “Prin- 
cipia”, Max Black ha,8 produced an excellent 
monograph m which he lays bare some funda¬ 
mental deficiencies of the logistic method, and 
m which he proposes some suggestions for a 
reconstruction of the “Pnncipia”. Ho objects to 
the logistic defiuition of natural number, shows 
that Dedokind’s definition of a real number is 
based on intuition, and denies that the logistic 
treatment of inhmty and the continuum clari¬ 
fies these notions. The difiBculties begin with 
the calculus of propositional functions, inter¬ 
preted in extension, whcio many more primitive 
notions are actually used than are enumerated in 
the “Principia” The derivation of mathematical 
functions from propositional functions ainl de- 
senptions involving the use of ‘incomplete symbols’ 
18 not at all satisfactory circularity and incon¬ 
sistency lurk in the background, while the 
definition of identity, the true nature of incomplete 
symbols, the status of classes and the intuitions 
implied in the notions of infinity and continuity, 
involve non-formal elements which should not bo 
integrated in a rigidly deductive system All 
these points are forcibly brought home, though 
Max Black’s discussions are often sketchy, and 
fundamental onticisms are indicated rather than 
doveloiiod 

The hne of reconstruction suggestotl by Max 
Black 18 baaed on the necessity of working out an 
mtensional mterpretation of propositional func¬ 
tions, and on the initial distinction between the 
philosophic and the systematic aspects of the 
logistic system Its technical achiovemonts can 
be saved by an elaborate reconstruction of its 
symbohsm, by an analysis of the conditions of 
Its significaiioe or by saerificmg its anginal ambi¬ 
tions After all, similarities between logic and 
mathematics sprmg from the fact that logic, m 
its philosophical aspect, is the syntax of possible 
states of affairs, while mathematics is the syntax 
of all organised systems. The relation between 
mathematics and logic is tljerefore neither identity 
nor that of conclusions to promises This view, 
on the other hand, is strengthened by the pro¬ 
nouncements of the formalist and the intuitionist 
schools of thought, of which Max Black gives a 
short but excelkmt exjKwition 

(3) If the Russoihan tradition of logic thus fails 
to give a formal account of mathematics, so does 
also the idealistic logic, of which C R Moms 
supplies a critical survey of its development from 
Kant to Bradley The two typos of logic are 
widely different • the first claims to be independent 
of psychology and metaphysics and to restnot 


its inquiry to the study of the possible inferential 
relations between propositions , while the second 
trios to bind thought with experience and to give 
thus an ordered and necos.sary account of reahty 
as a whole Roughly speaking, the latter tradition 
seems to have a wider following at Oxford , while 
the former has Cambridge for its stronghold They 
both sot out in their course with the conviction 
that Aristotehan logic is inadequate and that 
empirical psychology cannot produce an adequate 
theory of thinking Their reasons for this con¬ 
viction are, however, different, and while the main 
grudge of symbolic logic against Anstoteliamsm 
IS that its analysis of the various forms of pro¬ 
positions and deductions is too restricted and in¬ 
complete, the mdiotmont of idealism agamst 
traditional logic is that it fails on the whole to 
explain modern science 

Idealistic logic holds that thinking is a dis¬ 
cursive operation , so that a judgment is never 
final, since it is always modified and correoted by 
a developing system of judgments. Thinking is, 
moreover, qualified by the mind, which is spon¬ 
taneously creating a systematic unity. Con- 
sequently, (1 R Moms is at groat pains to show 
that idealistic logic does determine a prwn the 
character of experience through an analysis of the 
forms of thought Yet it is diflScult to see how he 
can claim for it any other result than a legitimate 
defence of science and the possibility of knowledge 
against scepticism In particular, if ho can show 
that all statements in the empinoal sciences an- 
perfectible by the developing system of judgments, 
he does not prove that this is also the case for 
mathematics In other words, the absoluteness 
of mathematical propositions cannot bo explained 
by the general method of idealistic logic mvolving 
an interconnected senes of progressive levels of 
reality, as they cannot be reduced to corrigible 
judgments The best argument C R. Moms finds, 
though fully aware of its hmitations, m favour ot 
an idealistic account of mathematics is as follows 
In other spheres thought proceeds by produomg 
systems , oertamly m mathematics the statements 
are the work of an active function of the mind , 
we may take it that it is the essence of thinking 
to be systematic here also , a mind which is else¬ 
where active m the acquisition of knowledge can 
scarcely, here and there in the course of its ex¬ 
perience, be wholly passive, at least m the gaming 
of knowledge 

This, however, is only a pious hoxie ; for we are 
still loft with the unexplained difficulty that in 
mathematics the actual system-building itself 
seems to bo without empirical taint, while else¬ 
where It 18 not C. R. Moms thinks that idealistic 
logic came to gloss over this difficulty largely 
because of its emphasis on instanoes taken fiom 
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physics which, owing to its overwhelming use of 
mathoraatics, is a misleading oa«o He has to 
confess also that the special nature of mathematical 
reasoning has to be left reluctantly as an out¬ 
standing, unsolved difficulty We believe, never¬ 
theless, that it IS in the light of higher principles 
and Is'liefs that mathematics finds its value and 
ultimate purpose Thomas Grkenwood 


The Natural Sugars 

Tlu. Carbohydrates By Dr E F Armstrong and 
K F Armstrong (Monographs on Bioehemistry ) 
Fifth edition Pp vii-f252 (London, Now York 
and Toronto Longmans, Green and To , Ltd , 
1934) 15«, net 

TT^ITH the pubheation of the \oJume under 
’ ’ review, the revision of “The Simple Car¬ 
bohydrates and the Glucosidos” is comjileted In 
the present fifth edition of this well-known work, 
the original material has been divided into two 
volumes, one of which, “The Glycosides”, was 
pubhshed in 1931 and reviewed m these columns 
in that same year More fundamental aspects of 
sugar chemistry are now dealt with in “The 
Carbohydrates” In the preparation of both parts 
of this edition. Dr. E F Armstrong has had the 
collaboration of his son—^Mr K F Armstrong— 
whose recent lamentable death in the 'I’y^ol has 
cut short a career of great promise Wo take here 
this opportmuty of ofifering to his distinguished 
father and grandfather an all too madoquato 
expression of our deepest sympathy 

“The Carbohydrates” deals only with the 
natural sugars and their donvatives; but even 
with this restriction the field is obviously a wide 
one, even when, as the authors state in their 
preface, “wo have . rostnoted as much as 
possible the discussion of intricate structural 
problems” The reviewer is possibly unduly 
attracted by these same structural problems , and 
possibly it IS this that leads him to regret some¬ 
what the absence of a fuller historical account of 
the development of the important structural 
conceptions introduced by the first-suggested 
pyranose (amylene-oxidio) structures advanced m 
1923 for xylose and galactose. In view, too, of the 
prominent part played by tho open-chain aldehyde 
formula in the earher developments of carbohy¬ 
drate structure, some more extensive data might 
have been mcluded ooncermng the authentic 
pentamethyl aldehydio hexoses and similar com¬ 
pounds now known These may, however, be 
judged min or pomts Within the 260 pages of 
"The Carbohydrates” and within the hmits 
already mentioned, there is presented a very well- 
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balanced survmy of tho present position of the 
sugar group 

During the decade which has elapsed sinoo the 
appearance of the fourth wlition the advances 
then foreshadowed have bi'como co-ordinated, and 
tho app<*arance of the new edition is well-timed 
Obviously much had to bo omitted and the 
authors have selecti'd well, and in tho wide field 
aflForded by tho sugars seli'.ction is not an easy 
matter To quote again the authors’ prefacx.-, “tho 
sugars have attracted workers of every nationality 
Emil Fischer would have been well pleased 
to see that there had been no loss of interest in his 
favourite theme and satisfied that his own work 
has stood tho tost of time” The extensive develop¬ 
ments of Fischer’s work which have resulted from 
this international activity may readily bo appre¬ 
ciated by comparing tho chaptx'r headings of the 
presi'iit edition witii those of previous editions of 
the same work—expansion of old fields and the 
dovelopmoiit of entirelv new ones are there very 
well shown 

“The Carbohydrates” as a whole will bo of 
great interest and service alike to the sugar 
speeiahst and to woikers in other fields Tho 
biochemist will probably find the last two chapters 
especially interesting These cover tho relation 
Ix-twoen configuration and biological behaviour, 
and the problem of the synthesis of carbohydrates 
111 the plant 

Quantum Mechanics 

Elementary Qvantum Mechanics By Dr R W 
Gurney Pp vi-1-160 (Cambridge At tho 
Ihiiversity Pre.ss, 1934 ) 8« 6d. not. 

T here k now a number of volumes of an 
introductory character on tho new quantum 
theory, and m remling them one is struck by tho 
diversity in tho methods adopted for mtroducmg 
the begimier to this subject Some begin with 
matrix analysis, some with generalised dynamics 
and others mingle philosophy with physics This 
diversity is largely due to the fact that there is, 
as yet, no accepted formal method of approach, 
nor has it been decided what previous knowledge 
IS to bo assumed on tho part of the student of the 
new developments Tho particular method of 
teaching tho subject will vary according to whether 
stress is to be laid upon its mathematical or 
experimental aspect. It would appear that many 
physicists regard the subject as almost exclusively 
suited to those with a considerable degree of 
mathematical training and abihty. They will be 
agreeably surprised to find from this volume that 
it can be easily studied from the experimental 
phjTMoist’s point of view. 
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The old quantum theory of the atom l)egan 
with a study of the properties of the Rutherford 
model, the new theory begins with the study of 
the atom as a region of variation of potential 
The book under notice illustrates the new methods 
by means of some simple problems and their 
appropnate energy diagrams The reader is liound 
to be famihar with those illustrative examples, and 
he will find that the new problems appear in a 
garb which is no more unfamiliar than an old 
fnend m a now suit The author’s method may 
well be adopted os the method of choice for 
begmning tins subject, especially for those whoso 
mterest lies ehicfly in expcrnnontal physics 
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In expanding the subject and in mtroduomg 
the wave equation, a number of spooial problems 
18 considered. Some of those are common to 
most books of this character, such as the problem 
of the hydrogen atom and of electron spin Others 
are loss familiar and make an appeal to chemists 
as well as to physicists, such as the subjects of 
valence bonds and molecular formation A 
chapter is devoted to electrons in crystals and 
insulators and conductors 

It IS not too milch to say that of all the good 
elementary books on the subject, this volume 
brings out most successfully and simply the 
physical aspcict of the rooent theory. 


Short Notices 


Frotn Oahleo 1o Cosmic Rays a New Look at Physics 

By Prof H B Lemon Pp xviii 1-450 (Chitaao 

University of Chicago Pres-s , London Cambrulge 

University Press, 1034 ) 17« 6</ net 

The problem of telling, m sunplc fnshion, soiucthiug 
of the fundamental principles of jibysical science— 
the onlmary workaday notions which serve to help 
us m our dealings with a macniscopio world—as well 
as something of yesterday’s sensational developments, 
IS an important and urgent matter, but one of 
supreme difficulty 

What aio we to do m ordi'r to (.ater for, not only 
that exacting fellow, the mtelligont layman, but also 
the undergraduate who w destmed to go out m 
natural scienoe, m the classuui, maybe oven with 
that cegrotat m botany which was tlic fate of the 
Rev. Lancelot Ludovic Soiilsby ? Ho has enough and 
to spare of expanding and of island universes, ho 
can talk glibly of the principle of mdetermmacy Is 
it possible, m a short, systematic course, to provide 
him with the essential boakground, and to give him 
some mteihgent graiqi of, say, the law of the con¬ 
servation of momentum, tlie measurement of horse¬ 
power, the kinetic theory of heat, an explanation of 
thunderstorms, the propagation of waves, and so to 
lead him to the story of the nuclear atom, and 
atomic transmutation T 

Prof. Lemon has made a gallant attempt to 
achieve the almost impossible, and, m so doing, has 
pressed mto his service mosh of tiie devices known to 
modem pedagogy, a hvelmess of exposition that 
does not degwerate mto cheapness , a most un¬ 
orthodox use of the pictorial art, a number of very 
fascinating steroosoopio photographs; and an en¬ 
thusiasm for his subject tliat never fads him 

The result is on orrestmg volume , m one respect, 
the book reminds one of the original edition of 
Maxwell’s “Matter emd Motion”—it is only the pro¬ 
fessional who can realise the immense amount of 
labour which must have gone to its production It 
makes pleasant and easy readmg , which, a bouhverse- 
ment of an almost proverbial saying, afTords some 
measure of the author’s mdustry. A. F. 


Board of Education J-’ducational Pamphlets, No 

101 • Senior School Mathematics Pp 67 (Lon 

don H M Stationery Office, 1934 ) Is, net 
'Phe recent reorganisation of the elementary schools 
of Giout Britain has naturally led to the establish¬ 
ment of a large number of ‘senior schools’ of various 
types Tlio Board of Education has therefore pub- 
hsheil this pamphlet in order to give some guid¬ 
ance to teachers m laying out atloquate courses in 
mathematics adajited to the varying needs of siuh, 
schools, ' 

After an interesting introduction, there follow ton 
well written chapters on the soojie of the work hkelj 
to bo of the greatest use to the pupils. Freed from 
oxamumtion prejiaratiun and purely formal stud>, 
tho exploration of a suitable course becomes a very 
thought-provoking task It will bo evident that a 
senior school will need more especially a practical 
bias, and m mathematics, this means not only 
arithmetic of everyday life, but also considerable 
amount of actual practical work, suoli as mechanical 
drawmg, simple surveying and the like All those 
problems are adequately discussed from many pomts 
of view, and some excellent siiggeetiona are made. 
Tho final two chapters are particularly helpful, for 
they deal with tho difficult and thorny problems of 
the special course for girls and the treatment of the 
backward pupil 

Progressive teachers of mathematics will be m 
thorough agreement with the suggestion conconung 
the unity of the several branches, arithmetic, algebra 
and geometry, given in par. 26, but it is doubtful 
whether that measure of agreement will bo afforded 
to the suggestion of par. 72 There seems no vahd 
reason for suppressmg the y in plotting a simple 
algebraic function; indeed, the complete equation 
y ^ f(x) leads to a more intelhgont grasp of the 
graphical representation and the relation between 
variables, 

Tho whole pamphlet, nevertheless, is an inspiring 
contribution to a difficult problem, and teachers 
generall;^ will welcome the many excellent suggestions 
made therein F. O. W. B. 
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Radio Receiver Meamirements By Roy M Biimard 
Pp XU+ 116 (London- Iliffo and Sons, Ltd, 
n.d.) 4s 6d. net 

This “concise handbook for the radio seivico on 
gineer” is a haj^pv augnr> foi tho day when radio 
service will bo done by engineers and not by ‘black- 
coat’ plumbers The author is chief inspector of 
broadcast rccoiv-ors to a large marmfai tiiriiig concern, 
and tho quality of the book, within tho limits which 
till' author imposes on himself, is sufhciontly guaran- 
ti-ed by this fact Tlio limits aro much narrower 
than tho title suggests ; tests made on tho 1931 
schedule, on which tho work is based, will fail to give 
a really adequate representation of receiver jier 
formanco The book would, from this point of view, 
be disappomting and dangerous wore it addressed to 
tho tostmg staff of the manufacturer But since it is, 
m fact, aildressod to the men who must deal with 
tlie sot after it has left the factory, tho book may be 
\ery cordially commended. An urgently neotled rise 
m the standard of radio service work would result 
from Its general circulation, but it is doubtful whether 
any very large proportion of those now offering 
themsolvos as ra<lio service engineers aro fittitl to 
benefit by the author’s guidance 

It IS gratifymg to learn that tho manufacturing 
side of the industry is takmg stops to improve the 
situation in this respect When they have done this, 
the manufacturers will perhaps find time to turn 
their oyes back to their own tost and inspection 
departments, which are, in many cases, quite un¬ 
worthy of thoir producing departments Too fro- 
(piently tho inspection department allows tlio sot to 
roach tho customer with faults of a much simpler, 
but no less annoymg, nature than those disciisseil by 
Mr Barnard 

Tiefteebuch tin QuerechnUt dutch die neuerr Tie/tee- 
foTschung In Beitr&gon von Cl W Corrons, A. 
Defant, F tloszner, W Stohlberg, O v Schubert, 
It, Wattonborg, O Wust (Das Moer in volk- 
stumhehen Darstellimgon, Band 3 ) Huraiisgogebon 
vom Institut filr Mcoroskundo zu Berlin vintor 
•Schriftleitimg von Cleorg Wust. Pp. vi + I44 + 16 
plates. (Borhn E S Mittler und Sohn, 1934 ) 
4 80 gold marks 

This is a compilation showing tlio present position 
of research particularly m rosiioct to the deeper 
waters of the ocean It is excellently put together, 
well illustrated and commendably brief It is 
divided into as many sections os there are authors, 
and it advhrtises the very lionourable part that 
Ciermany has taken in marine exploration Route 
sheets of eight Genrion expeditions are reproduced. 
Of these expeditions, that of the Meteor of 1926-27 
will be of most interest to readers, since its scientifio 
results are not as yet generally known, and the present 
work IS largely written by its scientifio staff Tho 
Meteor's topographical work and that of the John 
Murray exjiedition, both based on sonic soundmg, 
give a completely new conception of the bottom 
topography of tho oceans Furthermore, there were 
new methods and aims, here summarised, in all 


parts of tho work of this exjiedition, chemical, 
physical and biological Many sclectcsl sections and 
charts are given and those of the South Atlantic 
merit most careful study We require to settle many 
problems now by intensive work, espwiallv topo¬ 
graphical, physical and chemical, in the Pacific, 
whore questions of circulation, temperature, salinitj , 
etc , are siinphfiisl by its open character and great 
size This will he < lear to all who aro mteresti'd 
enough to study this excellt'iit little book 

The Structure of Spectral Terms By Pi of \\ M 
Hicks Pp XI+ 209 (London Methuen and t'o . 
Ltd . 1936 ) lOs Od not 

Thk prosont volume, mtended ns a supplement to 
tho author’s “Anal>sis of Spectra” whn-h ap|M>ared 
m 1922, seta out at length the rcwults of his investiga¬ 
tions durmg the last twenty five voars The object 
of the work —m which Hicks stcxid alone —la to 
obtain empirical relations between sjiectroscopK 
data and various jihjsii al properties of the elements 
As tho title suggests, the writer was concerned 
only with the term values derivoil from analysis of 
tho observational data, so the first chajitcr is afipro 
priately devotesi to tho diffcront formula- that inav 
bo usihI to represent term senes Useful numerical 
examples indicate tho methods used in practice to 
adjust the values of tho constants in the formula 
and to evaluate tho Rydberg constant 

Tho next seven chapters present a dotaihxl account 
of tho author’s attempts to deduce atomic constants 
from his own inteqiretation of line spectra Satelloids, 
tho ‘oun’, high order emission, Imkages, summation 
linos, p-, d and /-terms are successively treated, 
tho text bomg supplemented by numerical tables to 
illustrate tho points under discussion Finally, the 
theory of atomic strui turn is roviowisl in relation to 
the whole of the foregoing results 

Ryills^rg’s term sjnibols ore retained, although 
they soiun to offer no advantages over the usual 
mnilem notation, anil the text is marreil by excossivi- 
use of abbreviations E G J 

if’Ae Testing of Bituminous Mu-lures a iMboratory 
Handbook concerning Rowl and Building Materials 
By Donald (’ Broomo , with a Chaptor on Roofing 
Felts, by R O ChiUl. (The Roadmakors’ Library , 
Vol 2) Pp viifl94 (Ix-<ndon Edward Arnold 
and Co . 1934 ) 16» net 

Thb art of road-making is rapidly becommg trans¬ 
formed into a science, winch possesses a “Road 
makers’ Library” of its own 'J’he bituirunoue 
binding materials ai-e now used after study of their 
chemical and physical characteristics instead of being 
applied haphazard , a number of the tests have boon 
standardised Tho English literature on tho subject 
18 scanty, and there is need for a book which brmg-- 
tho existing knowledge together The two soctioic^ 
deal respectively with tho testmg of the constituent 
materials and of the finished mixture, and there an 
tho usual appendixes contain mg tables The work 
is written primarily for those actually ongagwl in 
this class of work and should jirov o of value 
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The Negative Proton 


By Dr 6. Gamow 


Alice laughed “There’s no use trying,” she said; 
“one ain't bohovo impossible things " “I daresay 
you haven’t hod much practice,” siiid the Queen. 
“When I was your ago I always did it for half an- 
hour a day. Why, sumetimoa I’ve believed as many 
os SIX impossible things before breakfast” 
"Through the Looking Glass" 

Lewis Carkoli. 


D uring the last few years, physical know¬ 
ledge has been considerably enriched by 
the discovery of several new kinds of particles 
Besides the old-fashioned protons and electrons, 
yieulrom, -postlivt dadrom and hypothetical neu- 
Irtnos came on to the stage of the physical world 
However, the discovery of new particles did not 
make our picture of tho physical world more com¬ 
plicated, but on the contrary led to simphfioation 
and added to tho symmetry of this picture , in 
fact, the existence of such particles was expected 
from general theoretical considerations long before 
their discovery We must notice particularly that 
the discovery of positive electrons removed tho 
principal problem of the dissymmetry of electric 
charge, and at the present time tho predomination 
of negative electrons in our observations is just 
a matter of the part of tho umverso in which we 
are hvmg However, this question is still out¬ 
standing in connexion with heavier particles, and 
tho only way to remove completely the existing 
asymmetry in tho electric charge would be to 
introduce tho notion of negative protons and to 
prove their existence 

It might seem at first sight that the negative 
protons could be introduced m tho same way as 
positive electrons in Dirac’s theory, that is, by 
oonsidonng them as holes m the continuous distri¬ 
bution of protons corresponding to negative energy- 
levels However, this extension of Dirac’s hole 
theory for protons can bo justified only if the 
Dirao relativistic wave-equations are applicable 
to these particles, which does not seem to bo 
true In fact, tho analysis of the foundations of 
Dirac’s theory given by Bohr has shown that this 
theory may be applied to a particle only under 
the condition that the radius of the particle is small 
compared with the critical length . I -■ h/mc (where 
m is the mass of the particle in question) 

For an electron, we have 


I, 


65 A 10" 

0-9 xI0-« x3 X 10+“ 


=.2-4 


10“*» cm. 


which is much larger than the radius of the 
oleotron estimated from its mass aooordmg to the 
classical relation r, = e^jme* (= 3 x 10-»» cm). 


Even if wo do not behove in this formula, based 
on the hypothesis of pure electromagnetic mass 
for the electron, we can be quite sure that the 
electron is not so largo as 2 x 10'“ cm , because 
otherwise tho finito radius of tho oleotron would 
bo noticeable for the electronic orbits of hoavioi 
atoms which have radii of tho same order of 
magnitude. Thus for electrons, the conditions for 
vabdity of Dirao’s theory are fulfilled and it oaii 
be successfully appbed with all its oonsetjuencos 
The situation is rather different for a proton, 
as here the critical length becomes 


ip 


J 5 X I0~” _ 
r? iTlO-^x^x 10+“ 


1 4 


10~“ cm 


Although the direct observations of anomalous 
scattering of fast protons m hydrogen which would 
give us tho value for the radius of proton have 
not yet been made*, we have still much evidence 
that tho real radius of tho proton is not mucli 
smaller than Zp and most probably of the same 
order of magnitude. General considerations con¬ 
cerning tho nuclear model constructed from pro¬ 
tons and neutrons show that tho stabibty of such 
a model can only be secured if we accept the strong 
repulsion between constituent particles at small 
distances, which is equivalent to the introduction 
of ‘rigid radii’ of the order of magnitude 1 -3 x 10-“ 
ora The same value can bo obtained from the 
experiments on scattenng of neutrons in hydrogen 
One can say, of course, that applying to a proton 
the same classical moss-radius relation as for an 
electron, wo shall have a much smaller value for 
the radius (= 2 x 10-“ cm ), but tho appbcabibty of 
this relation is hosed on the hypothesis of pure 
electromagnotio mass of a proton, which does not 
Boem to be oorreot for heavy particles ; applying 
tho same relation to a neutron, we should have 
for it tho radius zero, which is defimtely wrong 
Thus it is not to be expected that a proton can be 
described by Dircw'a equations, and there are no 
reasons to expect that the oonsequenoes of thosi' 
equations also should hold for a proton. First of 
all, as indicated by Bohr, the magnetic moment 
of the proton need not necessarily be given by 
Dirao’s relation = eA/ditcm, and in fact it was 
shown by the experiments of Stem and Frisch that 
this moment w oZxxd two and a half times larger 
There is also no justification for speaking of the 
negative proton level-distnbution, of the holes in 


M protoDi in hvdTOsen hftvc 
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such a distribution, or of the existence and anni¬ 
hilation of negative protons in the sense of Dirac’s 
theory 

We can ask, of course, what equations must 
be applied to describe the relativistic quantum 
motion of a proton So far, Dirac’s equations 
have been shown to be the only wave-equations 
mathematically possible which are consistent with 
the theory of relativity The most plausible way 
out from this paradoxical situation would be 
perhaps to say that we do not need any relativistic 
quantum equations for a heavy particle in such a 
case In fact, we shall need such equations for 
a proton only in extremely strong fields (not 
existing even inside nuclei) and it is very probable 
that under such violent external forces the trans¬ 
formations of a proton into a neutron and vice 
versa, with the creation of positive and negative 
electrons (p — n -f p , n -» p -f p), will happen 
HO often that there will bo no longer any physical 
meaning in speaking about one particle However, 
even for strong intranuclear fields, the velocities 
of protons and neutrons are still small compared 
with the velocity of light, and in these oases the 
ordinary Schrodinger equations can bo applied 
It may be that just the fact that the ratio (velocity 
of nuclear particle/velocity of light) is not exactly 
zero is responsible for the neutron-proton trans¬ 
formations in the nuclei, for the description of 
which we must have an as yet unknown theory for 
the behaviour (motion and transformations) of 
heavy particles 

The considerations given above show us that, in 
introducing negative protons for the sake of 
considerations of general symmetry, we must not 
be guided at all by the analogy with the theory of 
positive electrons We must choose the properties 
of this new particle in the way most consistent 
with the observed symmetry of the physical world 
It seems, therefore, most natural to consider the 
negative proton os symmetncal with the positive 
proton in respect to a neutron From this point of 
view, the mass and the absolute value of charge 
for a negative proton must bo exactly equal to 
those for a positive one As already mentioned 
above, no such process as annihilation must be 
expected for two kinds of protons, but for the 
sake of syminetry we have to accept for the nega¬ 
tive proton the possibility of transformation into 
a neutron and vice versa, with the emission of 
an electron Thus we obtain the following general 
scheme of transformations for heavy particles : 


+ + 

We see that for nuclei containing also negative 


protons the processes of negative- or positive- 
electron emission can both happen in two different 
wa3is ; this can bo of great use for the explanation 
of the two different types of p-docay of the same 
nucleus which are observeil, for example, for 
uranium-X, (see later) 

The forces between negative protons and other 
particles can also bo obtained to a large extent 
from symmetry considerations the interaction 
between a negative proton and a neutron must 
1)0 identical with the interaction between a positive 
proton and neutron as suggested by Heisenberg 
(a strong attraction, rapidly decreasing with 
distance, changing to a strong repulsion at very 
small distances) and the interaction between two 
negative protons must bo mainly due to Coulomb 
forces Symmetry considerations cannot, how¬ 
ever, give us any idea of the forces between a nega¬ 
tive and a positive proton ; in order to estimate 
these, wo must consider the general stabihty con¬ 
ditions of an atomic nucleus One can show that 
in order to explain the existence of positively 
charged stable nuclei, it is necessary to introduce 
a rather strong repulsion between two kinds of 
protons. In fact, if there were no such repulsion, 
the most stable state of the nucleus of a given 
total number of particles of atomic weight A (the 
state with maximum binding energy) should 
correspond to Aj2 neutrons, A14 positive protons 
and AI4 negative protons, because in this case we 
have the maximum number of neutron-proton- 
bindings and minimum of repulsive Coulomb 
forces Since for roa) nuclei the most stable state 
docs not correspond to zero charge, we must 
introduce forces preventing the formation of equal 
nurabei of positive and negative protons in the 
nuclouN, which can only be done if wc accept a 
very strong repulsion between the two kinds of 
protons at nuclear distances Such forces will 
reduce considerably the number of protons of one 
kind in any given nucleus, and will permit none 
or perhaps just one negative proton in the light 
nuclei and more in heavier ones Of course, from 
this point of view, we should expect the existence 
of negative nuclei with positive electrons circulating 
aroimd them in some part of our universe 

We come now to an interesting question about 
the magnetic moments of heavy particles The 
symmetry considerations force us to ascribe to a 
negative proton the magnetic moment of the same 
absolute value but of opposite sign to that of a posi¬ 
tive proton We must also expect that the magnetic 
moment of a neutron w exactly zero This seems, 
however, to cause serious (hflaculties m under¬ 
standing the small value of the magnetic moment 
of a deuton, which according to Stem and Ester- 
man is only about 0-7 nuclear magnetons In 
his attempt to explain the observed momenta of 
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atomic nuclei, Schuler argues in the following way. 
Accepting the spins of neutron and proton as 
each equal to and supposing that those two 
particles move in the douton on the funda¬ 
mental (S-level with the orhital momentum j - 0, 
we must conclude that both spins are parallel in 
order to explam the observed spin of the dcuton, 
which IS equal to 1. Since the magnetic moment 
of a proton is about 2-6 nuclear magnetons (Stem 
and Pnsch) and the magnetic moment of the 
dcuton only about 0 7 (Stern and Esterman)*, 
we must conclude that the magnetic moment 
of the neutron is equal to 0 7-2 6 = — 1 8 
nuclear magnetons and is directed oppositely to 
the spin 

One can, however, show that these conclusions 
are not necessarily unique, and that it is possible to 
explain the observed values for the deuton while 
still accepting a magnetic moment of the neutron 
equal to zero and compensating the magnetic 
moment of a proton by its orbital magnetic 
moment In fact, accepting the fundamental 
level of two particles in the deuton os a 7)-level 
with orbital angular momentum ) - 2, we can 
explain the observed spin of this nucleus by 
supposing that the spins of proton and neutron 
are both parallel and opposite to the orbital 
momentum (2 — J - J = 1) Of course, one can 
argue against the D-level hypothesis by saying 
that there is a theorem of wavc-meohanies accord¬ 
ing to which the fundamental state of a system 
of two particles interacting with central forces is 
always an iS-state However, it is very doubtful 
whether this theorem can be applied to our case 
for, as we have seen, the radii of the two particles in 
question are of the same order of magmtude as the 
distance between them in the deuton nucleus Put¬ 
ting the matter pictonally, one may say that the 
radius of the /8-orbit for a neutron and a proton may 
be smaller than the sum of the radu of two particles, 
so that this orbit is excluded by geometncal con¬ 
siderations In more technical terms, that would 
mean that the laws of ordinary wave-mechanics are 
no longer applicable in detail when the heavy particles 
more or less penetrate into each other’s structure, 
which seems to be quite rational if we remember 
what was said before m this connexion. 

It may seem at first that the introduction of 
a D-orbit would immediately give us two units 
of magnetic moment to compensate the large 
moment of the proton This is not so, however, 
for since one of the particles is neutral, the total 
orbital momentum j - 2 will give rise only to 
one unit of magnetic moment Hero again the 
finite size of the proton comes m to help us. We 
have seen that for the rotation of a proton around 
its axis, the gyromagnetw ratio is about five times 

* Both vahiM with oovridonbla probable error. 


larger than for the rotation of a proton around a 
distant axis . m the first case wo have : 

magnetic moment 2-6 ^ 

mechanical momentum ^ 

and in the second 

magnetic moment 1 ^ 

mechanical momentum 1 

The fact that this ratio for the proper rotations of 
a proton is equal to 5 and not to 2, as required by 
Dirac’s theory, was accounted for by the finite size 
of a proton, and will be explained only when we 
know the distribution of charge and mass in this 
particle In any event, we must expect that if the 
proton IS rotating around an axis at a distance 
comparable with its own radius {which is usually 
the case in the nuclei) the gyrornagnetic ratio for 
orbital motion must not be expected to be unity but 
may be considerably larger this effect can increase 
the orbital magnetic moment of a proton in 
the deuton nucleus to a largo extent and make 
the total magnetic moment of the deuton 
sufficiently small It should be noticed, of course, 
that the above considerations do not pmtend to 
give any explanation of the observed magnetic 
moments of nuclei, but just show that one must 
be very careful when drawing definite conclusions 
in this region before the theory of heavy particles 
18 really constructed 

One of the most interesting applications of 
negative protons to the theory of nuclear struc¬ 
ture 18 the possibility of the existence of nuclei 
with equal atomic numbers and equal atomic 
weight but still possessing different structure 
and different properties Such isomenc nuclei 
can be obtamed if we replace a pair of 
nuclear neutrons by one positive and one negative 
proton Two such nuclei evidently possess the 
same mass and charge, but may have different 
spms and different binding-energies (mass-defects) 
One of such isomenc nuclei possessing larger 
energy will usually be unstable and subject to 
transformation into the other isomer by the simul¬ 
taneous internal transformation of two particles 

Un n^l^ 

p-n n-p 

however, the probabihty of such double trans¬ 
formations Ijust as in the case of double a- or 
p-emiasion) is extremely small and wo should 
expect such isomenc nuclei to bo metastable. 
Thus the isomeric nucleus will differ widely &om an 
ordinary excited state of a nucleus, for which the 
emission of surplus energy in the form of a y- 
quantum usually takes place in a very small 
fi»otion of a second sec ). 
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We can give an example in which the notion 
of isomenc nuclei may be of great use In 
the region of the heavy elements there exist 
the stable isotope of lead uPb*’” foimd by 
Aston* which is isomeric with p-decaying RaD, 
and the isomenc nuclei UX, and UZ resulting 
by p-forking from UX, and both giving after 
the emission of a second p-partiolo the nucleus of 
Un In the last ease, two different P-branches 

leading [from UX, to;;Uii UX.-UX.-Ujj and 
UX,-U7 -SUh may bo considered as duo to the 
above mentioned two possibilities for p-emission 

np^pp^^ and np^nn^pn giving rise to isomenc 
nuclei at the half-way stage 
• The extatonoe of this Imtope la unfortunately not quite iloflnitely 


It is interesting to notice here that the negative 
protons are the only particles, apart from neutrons, 
for which there are no potential bamers around 
the nuclei, and therefore one would expect that 
substitutional reactions of the typo 

„X”' I „»> -* n+iY” -1- 

would be probable even for the heaviest elements 
It IS not impossible that some of the Fermi 
reactions for heavy elements may be explained 
on this basis 

In conclusion, we may say that there are so 
many indications of the existence of negative 
protons that the hope is justified that these as 
yet hypothetical particles, completing the sym¬ 
metry of the physical world, will be found sooner 
or later. 


Progress in Medical Research* 


T he report of the Medical Research Council 
for 1933-34 reveals the wide boundaries 
within which investigations relating to health and 
disease are being initiated and supported through¬ 
out Great Britam, and reflects the rapid develop¬ 
ment of medical science as well as the need for 
scientific knowledge as a guide m practical affairs 
Parliament provided a grant-m-aid of £139,000 
for the Council’s expenditure dunng the present 
financial year, the provisional allocation of which 
18 , for administration £9,000, for the expenses of the 
National Institute for Medical Research including 
the farm laboratories £54,000 and for research 
grants to scientific workers and for the investiga¬ 
tions of the Industrial Health Research Board 
£76,000 The funds available have, as usual, been 
augmented from other sources for the promotion 
of particular schemes of research 

Lord D’Abemon resigned his memberslup of the 
Council, the vacancy was filled by the appoint¬ 
ment of the Marquess of Linlithgow, who was 
also elected chairman of the Council in succession 
to Lord D’Abemon. Prof. E Mellanby also re¬ 
signed his membership on being appointed secretary 
of the Council, Prof H. S Raper was appointed 
to succeed him, Sir Charles Sherrington and Dr 
J A Arkwpght retired and Prof A J. Clark and 
Prof J C G Ledingham were appointed members 
It was decided that the tribute to the late Sir 
Walter Morley Fletcher, for which funds had been 
collected dunng the year, should consist in the 
first place of a personal memorial, in the form of 
a portrait bust to be placed in a smtable settmg 
m the National Institute for Medical Beseareb, 

♦Committee of the Privy Coundl for Hedloel Beieeroh' Report 
of the Hedldd Reeearoh CouboU for the Year l»33-84 (Cmd «foe) 
^ 172. (London H H. Stationery Offloe, 103& ) St net 


and secondly of the inception of some scheme 
lor the advancement of knowledge for the relief 
of human suffering, which, it is proposed, should be 
the foundation of a Walter Fletcher Laboratory 
at Mill Hill, to be devoted particularly to nutri¬ 
tional studies 

The Department of Biological Standards at the 
National Institute now holds twenty-three different 
standards Tlurty-three different countries, in- 
cludmg British Dominions, have been supphed 
with samples of some of them dunng the year 
The standards for gew gangrene antitoxin, 
stapliylococcus antitoxin and two anti-pncumo- 
coccus sera, prepared at the Institute, have now 
been adopted by the Permanent Commission on 
Biological Standarfhsation of the League of 
Nations, and units defined in terms of them They 
will bo preserved at the State Serum Institute, 
Copenhagen, for international distribution The 
work carried out on vitamin standards by and for 
the Accessory Food Factors Committee was 
reported to the second International Conference 
on Vitamin Standards held in London lost June 
the National Institute continues to hold the four 
standards for vitamins A, B,, C and D and is 
responsible for their international distribution 

In the field of cUnical research the Council has 
appbed the funds released by the permanent 
endowment by the Rockefeller Foundation of the 
post hold by Sir Thomas Lewis at University 
College Hospital, to the estabhshment of a new 
Climeal Research Unit at Guy’s Hospital, Dr 
R T. Grant has been appointed director The 
opportunities for chmeal research are steadily 
widening The report refers to the departments 
established dunng the past few years, moludmg 
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those at the National Hospital for Nervous 
Diseases, Queen Square, at King’s College Hospital, 
at the Middlesex Hospital and finally at the now 
British Postgraduate Medical School, for which 
funds have been supplied by various benefactors 
or responsible authorities 

The work on viruses at the National Institute 
has boon actively continued. The important 
discovery by Laidlaw, Andrewes and Wilson Smith 
that the virus of human influenza can be trans¬ 
ferred to ferrets, mentioned in last year’s rejiort, 
has opened up a new line of attack on the problems 
of this disease It has now been found that mice 
can be infected from ferrets by suitable methods, 
for example, intranasal inoculation under light 
ether ansssthesia The animals show signs of illness 
of a pneumonic type, which is usually fatal The 
disease can be transmitted from mouse to mouse 
and from mouse back again to ferret the direct 
infection of mouse from man has not yet been 
attempted, in the absence of an epidemic of 
influenza. The virus has been detected in the 
throat washings of only one case of illness, clinically 
disignosed as ‘influenza’, out of a number examined 
The method of transmission to the mice is of 
crucial importance, and there is no evidence of a 
natural spread of the disease from infected animals 
to others living with them Neutrahsing sera can 
be obtained from the ferret, horse and pig after 
infection with the virus, and the blood serum of 
practically all human subjects recently examined 
oontams such a neutrahsing antibody The 
infection for the mouse can be neutralised by 
ferret serum and the animal afterwards rendered 
hyper-immune by repeated administration of the 
virus The influenza virus is very similar to that 
found by American workers in ‘hog influenza’, which 
causes a severe illness in the ferret or mouse • the 
ongiiial disease in swine, however, is caused only 
by the joint action of the virus and a visible 
btmterium 

Sir Henry Dale, workmg with Drs. Gaddum, 
Feldberg and Vartiainen, has continued his experi¬ 
ments on the nature of the process by which 
nervous impulses are transmitted from the nerve 
endings to the cells under their control It is 
highly probable that the eftectiveness of practically 
all messages passmg from the central nervous 
system to voluntary muscles and other organs of 
the body depends upon the liberation, at particular 
points of their course, of acetylchohne In the 
case of the sympathetic nervous system, however, 
the substance liberated at must nerve endings is 
related to adrenahne. An exception is the nerve- 
supply to the sweat glands, which, although 
belmiging to the sympathetic system, yet, m the 
oat at any rate, acts by the liberation of acetyl¬ 
choline. Sir Henry Dale has used the words 


‘chohnergic’ and ‘adrenergic’ for nerve fibres the 
effects of which are transmitted by acetylcholine 
and a substance related to adrenahne respectively 
It now appears that the pregangliomc fibres of 
the whole autonomic system and the motor fibres 
to striated skeletal muscle are chohnergic, together 
with the postganghonic fibres of the para¬ 
sympathetic division of the autonomic system , 
the postganglionic fibres of the sympathetic system 
are predominantly, but not exclusively, adrenergic 
These observations throw light on the experiments 
of Langley and Anderson thirty years ago on the 
replacement of the fibres of one nerve by those 
of another in regeneration They showed that 
voluntary motor fibres and preganglionic fibres 
of any part of the autonomic system could 
functionally replace one another, or postganghonic 
fibres of the parasympathetic system, but not 
postganghonic fibres of the sympathetic system 
These observations can now be summarised by 
saying that chohnergic fibres are interchangeable 
with other chohnergic fibres, and adrenergic with 
other adrenergic fibres, but that fibres employing 
different methods of chemical transmission cannot 
replace one another. 

Another type of evidence showmg the importance 
of specific chemical substances in the working of 
the nervous system has been brought to hght by 
nutritional experiments, for example, the work of 
Peters on th’e rWe of vitamin Bi in the oxidation 
of carbohydrate m the bram and of Mellanby on 
the degenerative changes occurring in nerve cells 
and their ooiiductmg fibres when the supply of 
vitamin A or carotene in the diet is insufficient. 
The fibres and cells chiefly affected are the afferent, 
and their degeneration is followed, or accom¬ 
panied by, changes in the epithehal surfaces 
connected with them, resultmg in microbial 
infection It appears that nerve cells may play 
a much larger part in aiding the defence of certain 
tissues against mfeotion than had previously been 
suspected. 

Among the many other mvestigations carried 
out by, and for, the Council, that on ‘accident 
proneness’ has a special interest at the present 
time. Recent work has widened the field of inquiry 
from that of ordinary industrial risks, to include 
the study of road accidents With r^ard to the 
former, it is now well established that certain 
persons have a special liability to be the subjects 
of accidents-; for example, 10 per cent of a group 
may be responsible for 75 per cent of the accidents 
occumng amongst them. The phenomenon is 
independent of any question of responsibility or 
blameworthiness. It has been found that those 
who sustam an undue number of one kind of 
accident also sustain an undue number of other 
kinds, and that accident jvoneness is a relatively 
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stable quality, so that if those who have an undue 
number of accidents in their first year of exposure 
are eliminated, the subsequent accident ratio of 
the group is diminished A similar relationship 
has boon found to hold for motor accidents The 
elimination (on paper) of those who sustain an 
undue number of accidents in an initial period of 
exposure reduces the accident rate shown by the 
remainder of the group in the subsequent penod 
The report suggests that data are already available, 
in the records of the insurance companies, for 


giving a trial to this method of accident prevention 
on a large scale. The novelty of the method, 
as compared with judicial disqualification, hes in 
the facts that it makes use of information provided 
by mmor accidents and that it is dissociated from 
any question of blame, smee a man cannot be 
blamed because his reactions are slower than those 
of others Yet it appears reasonable that he should 
bo removed from a position in which he is a danger 
to himself and others, or by appropriate tests bo 
prevented from reaching this position. 


Obit 


ary 


Sir .Tambs Waiter, k.r h 
HK death of Sir James Walker at Edmbiirgh on 
May 0, m his seventy-third year, severs one of 
the last links between classical and modem physical 
chemistry Closely connected in work and friendship 
with the three great founders of the science on the 
Continent—van’t Hoff, Ostwald eund Arrhenius— 
Walker may bo justly regarded, mdeed, as the pro 
tagomst of physical chemistry m Great Britain 
durmg the last forty years. His text-book, ‘ Intro¬ 
duction to Physical Chemistry”, has passed through 
ten editions smee its first appearance m 1890, and 
has probably tusisted more students towards an 
easy, yet serious, appreciation of the science than 
any other smglo volume. Several of the more signi¬ 
ficant chapters of the subject.—for example, those on 
hydrolysis and amphoteric electrolytes—wore largely 
his own original work Walker was also, however, a 
skilled organic chemist, and his success in attacking 
purely technical problems was exceptional In an 
age of moreasing specialisation, he retamed to the 
last an unusually wide range of mterests, and kept 
himself up to date m a great many diverse fiehls. 
RemMubermg the bitter controversies m which he 
participated os a young man, while the revolutionary 
ideas regarding the nature of solutions were bemg 
forced upon hu reluctant seniors, he was always 
particularly open-mmdod m his attitude towards the 
work of the second generation of physical chemists 
which has recently efifocted another revolution m 
this scune field Ho recognised quite complacently 
that, if they oould see farther than Arrhenius, it was, 
after all, only because they were stamimg on 
Arrhemus’s shoulders. 

Bom m Dundee in 1803, and educated at Dimdee 
High Sohoql, Walker entered the Umversity of 
Edmburgh In 1882 and was inspired by Crum Brown 
to seek an academic career m chemistry After 
obtammg the degree of D.So for his thesis on “The 
Dehydration of the Metallic Hydroxides by Heat”, 
in 1888 he proceeded to Bemyer’s laboratory in 
Munich to engage in organic research, but at the end 
of six months, learning Uiat Ostwald had been 
appointed professor of physical ohemistry at Leipzig, 
he hastened to beoome the first British pupil of that 
new school, and grtaluated therefrom as Ph.D. in 


1889 with a thesis on “The Affinity I'onstants of 
Organic Bases” 

For the next three years, Walker served ns research 
assistant to Crum Brown at Edmburgh, his most out- 
standmg contribution bemg on the electrolytic 
synthesis of orgamo acids. In this period falls also 
the inauguration of the Alembic Club, an association 
of assistants m the ohomistiy department which 
afterwards undertook the publication of fundamental 
papers of historical mtorest—the Alembic Club 
Roprmts—^with gratify mg success 

An mtroduotion to Ramsay at the memorable 
Leeds meeting of the British Association m 1890, 
where vtm’t Hoff and Ostwald triumphantly vindi¬ 
cated their views against a mass attack of their 
opponents, lod Walker m 1892 to enter Ramsay’s 
laboratory m University College, lAindon, first as a 
research worker and later as an assistant In 1894 
he was selected to succeed Percy Frankland m the 
chair of chemistry at University College, Dundee, and 
for fourteen years he occupied that post m his native 
town, addmg steadily to his rejiutation for research, 
teaching and adramistrativo ability. Ho was elected 
a fellow of the Royal Society m 1900, and when his 
old teacher, Crum Brown, resigned m 1908, Walker 
was appomted to fill the vacancy at Edmburgh. 

Here Walker found that his first and most urgent 
duty was the reorganisation of the laboratories, 
which had become entirely mtuiequate. The solution 
of this problem was delayed until after the War, but 
the new Department of Chemistry at King’s Build- 
ings, completed m 1924 and stdl unrivalled m Great 
Britam, constitutes a fitting memorial to his twenty 
years occupancy of the Edmburgh chair Durmg the 
War he rendereil valuable services to the country by 
erectmg and oquippmg, m conjunction with some of 
hi8 colleagues m the Department, a factory for tha 
manufacture of T.N T which produced as much as 
fifty tons of the explosive weekly. The efficimoy of 
the plant may be illustrated by the statement of the 
Depeurtraent of Explosives Supply that its figures for 
nitrogen economy durmg the months of September 
and October, 1918, constituted a rwiord for the 
country. 

In 1921 Walker received a knighthood Mid was 
edso elected to the presidency of the Chemical Society. 
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Hi8 export adv ico was sought by many committees— 
such as tlie Fuel Research Hoard, the Advisory 
Council for Scientific and Industrial Research, the 
Umversity Grants Committee, and the Carnegie 
Trust—to all of which ho gave generous and con¬ 
scientious service He was awarded the Davy Medal 
of the Royal Society m 1926. The Royal Society of 
Edmburgh honourwl him at the begiuiuiig of hi» 
career with the MakdougnU-Brisbane Medal in 1896, 
and at its close with the Gvinnmg Victoria Jubilee 
Prize m 1933 He was an LL.D of the Universities 
of St Andrews and Edmburgh 

Although he retired from the Edmburgh eliair of 
chemistry m 1928, Sir James Walker mamtamod for 
several years an active mtorest m his old department, 
visitmg it almost daily and participatuig m a most 
stimulating manner m its various research activities 
His many friends hopeil that this Indian summer of 
hw lifo-tune would prove of long chiration, but it 
was not to be As his body weakened, his visits 
became regretfully rarer, but the spirit of James 
Walker was gomg strong to the very end 

Walker was a man of smgular simplicity emd charm, 
workmg unselfishly always for his department and 
for hia profession He possessed a remarkable gift 


for languages {for years ho abstracted Russian papers 
for the Journal of tht Chermcal Society) and an 
intense love of music. He is survived by bus wife, the 
daughter pf Lieut -Colonel W Sedgwick of Godalm- 
mg, whom ho met as a research student at University 
College, and by a son. Dr Frederick Walker, now 
lecturer m geology m the Umversity of St. Andrews 
His scientific progeny, however, moludmg not only 
those who have studied directly under hun but also 
those who have been inspired by his writmgs, are 
legion Wherever physical chemistry is mentioned 
among English-speaking chemists, the first name 
that springs to mind is that of Sir James Walker. 

Jambs Kendall 


We regiet to announce the followmg deaths 
Dr Charles E St. John, research associate at the 
Mount Wilson Observatory, Pasadena, and associate 
of the Royal Astronomical Society, on April 26, aged 
seventy-eight years 

Prof Hugo do Vries, For Mem R.S , emeritus pro¬ 
fessor of botany in the University of Amsterdam, on 
May 20, aged eighty-seven years 


News and Views 


Sir Robert Muir, F.RS, 

By common consent. Sir Robert Muir, professor of 
pathology m the University of Glasgow, is the leader 
of British pathology, as was shown by the enthusiasm 
with which his colleagues gathered together last 
year to testify to their respect and affection for 
him and to celebrate his seventieth birthdaj The 
recent award to hun ol the Lister Medal is a proper 
recognition of the value of his work to surgeon-s as 
well as pathologists This Modal is awarded trieniiially, 
irrespective of nationality, for distinguished con¬ 
tributions to surgical science , it consists of a bronze 
medal and a sum of £600 Su Robert is an old- 
fashioned all-round pathologist, morbid anatomist 
and bacteriologist, and his own researches have 
covered a wide field-- aneemia, unmumty, tumours, 
iron metabolism, etc He has illuminated any subject 
to which he has been drawn to pay attention, and 
his comprehensive knowledge has been spread beyond 
his immediate pujiils by two popular textbooks on 
pathology and bacteriology, the latter originally 
written m partnership with his fnend James Ritohie, 
and by the number of his pupils who hold chairs and 
other positions of distmction m pathology in Britam 
and the Dominions, where they no doubt reproduce 
some of hft teaching though they can scarcely dupli¬ 
cate his personality. 

Prof. P. Zeeman, For.Mem.R S. 

pBor. PiBTBB ZxBMAN IS seventy years of age on 
May 26 and m consequence retiree from the profeesor- 
ahip of physics and directorship of the Physical 
Institute of the University of Amsterdam In order 
to allow his many admirers an opportunity of showing 


thoir appreciation of his important contributions to 
science, it is proposed that a jubilee volume be 
published, to which thirty distmguished physicists 
have already promised contributions, and that a 
Zeeman fund, a Zeeman medal or some similar 
method of onoouragmg research be founded A 
general committee with representatives from all parts 
of the world has been formed with an executive 
oommittoe under Prof J D. van der Waals, Jr., 
with T. L de Brum, of 33 Gerard Torborgstraat, 
Amsterdam S. as secretary and treasurer to oany 
out the proposals, and an appeal is now made for 
funds m support of the scheme Piotor Zeeman was 
bom m Zeeland at the mouth of the Scheie and was 
educated at the Umversity of Leyden. In 1890, 
when twenty-five years of ago, he was appomted 
assistant on the physics staff, and held the post of 
pnvatdozent when six years afterwards ho detected 
the effect of a magnetic field on the light sent out by 
a source placed m the field, each line of the normal 
spectrum being split up mto a number of components 
each polarised and m general displaced. Prof. Lorentz 
based his explanation on the motion of electrons m 
the field, but this has been replaced by the quemtum 
theory of the permitted energy of the emitter, which 
explains the anomalous, as well as the normal, effect. 
Zeeman was appointed professor of physios m the 
Umvwsity of Amsterdam in 1900, was Nobel laureate 
in physios m 1002, was elected a foreign member of 
the Royal Society m 1021 and awarded ttie Rumford 
Medal of the Society m 1922. The most important 
of Zeeman’s later work was oonoMTted with the con¬ 
vection of light by moving liquids and solids. He 
found that )ts magnitude depends on the dispersion 
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of the medium as well as its refractive index, in agree¬ 
ment with the theory of Lorontz rather than with 
the older one of Fizeau 

Dr A. C. Haddon 

Congratulations are duo to Dr. A C Haddon, 
of Christ’s College, Cambridge, and formerly reader 
in ethnology in the University, on the attainment, on 
May 24, of tho age of eighty years Apart from his 
personal qualities, of which this is not tho place to 
speak. Dr. Haddon’s lifelong and unselfish devotion 
to scientific research have won him the admiration 
and respect of a wule circle , while his originality of 
thought and his scientific achievement hold a eom- 
mandmg position m anthropological studies, which 
has stood unchallenged for more than a generation 
When in the course of his first visit to the Tor'-os 
Straita he tumod from zoology to tho stiuly of the 
native peoples, the technique of ethnological mvesti- 
gation In the field was ui its infancy. Tho groat 
pxjiedition to tho Torres Straita, which he organised 
later, m tho Olosmg years of the nineteenth century, 
under the auspices of tho University of Cambridge, 
has been an inspiration an<l a model for all the more 
miportant of the expeditions of ethnological investi¬ 
gation which have followeil. 

The Torres Straits expedition son-ed also as a 
training school, for of those who accompanieil Dr 
Haddon, the late Dr W. H R Rivers and Prof. 
C G Seligman m their turn became great teachers, 
and in tho field and tho lecture-room developed and 
passed on his methods and ideals to geiioiations of 
students Dr Haildon’s insistence on the importance 
of field-work has become a fundamental prmciple m 
modem ethnological training ; and his stress on its 
urgency has ensured many a record of custom and 
institution which otherwise might have been lost 
owing to rapid change among the backward peoples. 
His efforts in promoting the training in anthropology 
of ofifioials and missionaries have been no less tiene- 
ficial to science them to tho Empire, smd m the 
organisation of anthropological studies in Great 
Bntam his influence has long been profound and far- 
reaching. We wish him still some years m which to 
enjoy the fimits of his labours in contemplating the 
continued advance of anthropological science 

Centenary of the Royal Observatory of Belgium 

The Royal Observatory at Uocle has just celebrated 
its first centenary by a number of official fimctions. 
At the openmg ceremony, which was graced by the 
presence of His Majesty the Kmg of Belgium, 
addresses were read on the history of the Observatory 
by the director, M, Paul Stroobwt, and on Adolphe 
Quetelet the founder of the Observatory by M. 
Demoulin, president of the Observatory Council. 
Receptions were given at the Hotel de Villa by 
Burgomaster Max and at the Fondation Univer- 
sitaire. But the event of chief soientiflo interest was 
the visit to the Observatory itself, when the Minister 
of Education inaugurated a number of new instra- 
menta obtained wiUi the aid of a generous Oovem- 
ment grant. Amongst these mention must be made 


of an Askama meridian cu^ole, a Zeiss double astro- 
graph, a 1-metre Zeiss reflector and a number of 
auxiliary pieces of apparatus Tho meridian circle is 
provided with a number of electrical devices and 
gives a photographic record of tho roailing circles for 
oaoh observation , it can be reversed in 30 seconds. 
The Zeiss double astrograph is of focal length 2 m , 
workmg at //6; the object glasses are quadruplets 
designed by Sonnefold The Zeiss reflector works at 
//3 at the Newtonian focus for diroct photography, 
but it 18 hopotl later to add a Ross correcting lens 
A 2-pnsm spectrograph is provideil for uso with tho 
telescope as a f’assegram reflector at//10 The whole 
of the recently acquired equipment, on which the 
Observatory and its director are to bo congratulated, 
18 described m full detail in the Bull. ast. de VObe roy 
de Belgique, 2, 1935 Tho British delegates attending 
the centenary were Dr L J. Comrio, director of tho 
Nautical Almanac, Mr J. H Reynolds, president of 
the Royal Astronomical Society, and Prof F. J. M. 
Stratton, general secretary of tho International 
Astronoinual ITmon 

Search for Oil in Great Britain 

The danger of dependency on foreign supplies of 
liquid fuel and the necessity of finding alternative 
domostio resources are now openly avowed by all 
thinking people There arc some who fervently 
believe that there is sufficient petroleum below tho 
ground m England to supply tho entire demand for 
petrol and oil for an mdofinite period, and are pre¬ 
pared to back their opimons financially, m spite of 
adverse geological opmion (Nature, March 31, 
1934, p 487) Tlie regulations prepared by 
the Mmes Department of the Board of Trade 
under the Petroleum Production Act consUtute 
on official invitation to those people to prove their 
theory At the same time they safeguard the 
interests of the State in tho event of a systematic 
search for oil provmg successful, and ensure that 
development of any resources found will be con¬ 
ducted m an orderly manner The essential facts ore 
that if no negative resolution is passed by either 
House within the twenty-eight Parhamentary days, 
both prospeotmg and mining Iioencee will bo issued 
under these regulations Apphoants for such 
licences must furnish evidence of their teohmoal and 
financial qiialifloatious and then on payment of the 
requisite fee, £20 for a prospsxstuig lioenoe or £50 for 
a mining licence, will be ontitlixl to a monopoly of 
the area covered. The prospecting licence is tenable 
for three years and may be renewed for two further 
yearly periods; the mining hoenoe for fifty years 
with the possible extension for a further twenty-five 
years. Prospecting lioenoes wiU be granted in respect 
of areas not exceeding 200 square miles or loss than 
8 square miles, and mmmg licenoee m respect of areas 
neither larger than 100 square miles nor smaller than 
4 square miles The rate of royalty payable to the 
State has not yet been fixed but it will not bo less 
than 3s. nor greater than 6s per ton of crude oil 
For ady ‘oasinghead’ spirit recovered, the royidty 
imposed wiO be not less than one-eighth of a jienny 
or more than 2d. per gallon. 
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ASbrestation and Scenery in Great Britain 

Dueinq tho past few months, a number of letters 
and articles have appeared m the Press and m 
journals regarding the damaging ofiects of afforesta¬ 
tion on the landscape of Britain. In some cases, the 
Forestry Commissioners have, rightly or wrongly, 
come in for adverse criticism on the ground of having 
desecrated some of England’s beauty spots, notably 
m the I,ako District, by planting serried ranks of 
conifers. Wo may assume that even the Forestry 
Commissioners have souls, and that they are not 
wholly devoid of tho aesthetic sense , but they have 
a duty to perform to the nation, that of providing 
an adequate roservi' of standmg tunbor, and however 
groat may be their desire to avoid any action which 
might seriously affect the beauty of the countryside, 
they cannot be expected to l>(> entirely impartial 
judges m matters affoctmg their firogramme of work 
Here there is more than one interest involved, and 
m oases where interests conflict, tho wtse thing is 
for the parties exmeemed to moot and come to a 
friendly agreement Wo therefore welcome the 
announcement that the Forestry Commissioners and 
the Council for tho Preservation of Rural England 
have set up a joint informal committee, which will 
meet from time to time and endeavour to come to 
an agreement m cases where their respective interests 
are likely to clash It is hoped that this will bo the 
means of maintaming the beauty of the country 
without seriously affecting tho important work being 
earned out by tho Forestry Commission 

Hotly Lodge Farm 

At a meotmg on May 16 of the Select Committee 
of the House of Commons on Unopposed Kills, the 
Metropolitan Water Board Bill was considered. 
Under this Bill, it is sought to construct various 
now works, mcludmg a reservoir oovenng 417 acres 
m the Starnes area and another about 374 acres m 
extent m the Walton and Weybndge area This 
latter will mvolve submerguig Mr F W Secrott’s 
Holly Lodge Farm (see Natuhje, February 2, p 177, 
and February 9, p. 228) On behalf of the Metro- 
pohtan Water Board it was stated that tho farm has 
been brought to a very lugh state of cultivation, chiefly 
by the use of artifloial mamiroSr and also duo to the 
fact that the soil is of a certain oonsistency. It is 
not contended that there is no other soil m the 
country of the same physical consistency, or which 
could not be brought finally to an equal state of 
high cultivation Indeed, if there were not, then 
this farm of 180 aores could not be considered to be 
of the slightest use to the nation The arrangement 
is that the lessee of the farm shall remam in possession 
for at least two years, m order that, if he thinks fit 
to do so, he will have tune to change to another 
farm on which he may carry on his very useful work. 
The Committee found the preamble of the Bill proved, 
and it was ordered to be reported for third reading. 

Tbs Green Flash 

SiNoa the appearanoe in Natukd of May 4 of the 
letter by Prof. Worley, with a brief oomment by 


Lord Rayleigh, on this subject, further oorrespondenoe 
has been received confirming the suggestion that “the 
green flash is by no means a rare phenomenon’’ 
Mr. H Cary Gilson, Trinity College, Cambridge, 
states that he has observed the flash several times 
dunng the past five years from a pomt m Sussex 
160 ft above sea-level In October 1933, while m 
the Gulf of Aden with the John Murray Expedition, 
“the flash could be clearly seen, with or without 
glasses, almost any evonmg”, and was oven observed 
from a port-hole about 18 in above tho water. Mr 
Northcote Thomas, Grove Cottage, West Malvern, 
Worcs, has sent a summary of observations mode 
from the upper part of West Malvern, 800 ft above 
sea-level He states that a flash or similar phenomenon 
was soon on forty-one occasions between July 25, 
1934, and April 20, 1936. The flash was green until 
about mid-September ; blue or green from September 
17 until October 8 ; blue from October 11 onwanls 
On occasions the colour persisted for half a minute 
Previous volumes of Nature will show that the 
green flash has already received considerable atten¬ 
tion , and index entries to letters on the subject 
will be found m vols. 93-96, 110, 111, 120-123 
The comparative frequency of the occurrence and 
the change of colour to blue were referred to, and 
also its appearance at sunrise os well as sunset The 
weight of evidence, and particularly the sunrise 
effect, pomts to a physical explEination of the 
phenomenon, which is accepted by Prof R W 
Wood m a letter m Natubb of March 31,1928 (p 601), 
where he suggests that the relative temperature of 
tho atmosphere and the surface with which it is m 
contact IS the determmmg factor; a cold surface 
with warm atmosphere would mcroase the nonnal 
gradient of refractive mdex, and also the curvature 
of the rays, so delaymg ‘sunset’ and affordmg “greater 
opportunity for atmospheno disjiersion to come into 
play” 

Memonal lo the hte Dr. W. C. Unwin 

By the older engmeers of the present day, the late 
Prof W. C Unwm will be remembered as an out- 
standmg figure m the fields of engmeering education 
and tho practical application of scientific pnnciples 
to the needs of civil and meohamoal engmeers. In 
his long career, which covered the latter half of the 
last century and tho first quarter of the present, he 
witnessed the greater part of the evolution of en- 
gmoeruig as we know it to-day, and m all the branches 
of the profession with which he was more directly 
concerned he occupied a pre-emment position. He 
died on March 17, 1933, aged i^ety-four years; 
an appreciation of his life and work appeared in 
Natubb of May 13, 1988 (p. 681). A representative 
committee, under the ohairmanship of Sir Alfred 
Chatterton, of Unwm’s friends and old students, 
supported by representatives of the Royal Society, 
the principal British and American engineering 
societies and of the edueational organisationli with 
wbioh he was tXMineotod, has now been formed for 
the purpose of establishing a suitable msmorial. The 
omnmittoe is endeavourmg to niee funds tor the 
founding of an Unwin sobo)scdi%> at the City sad 
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Quilda (Engmoermg) College, of which Unwin was the 
first professor of civil and mechanical engineering 
and the first dean, and to publish a biographioal 
memoir based upon the one which was published m 
the Unwm Memorial issue of the Central, the journal 
of the City and Guilds College Old Students’ Associa¬ 
tion, and 80 make available a record which so far 
has only been published for private circulation 
Fuller particulars of the Committee’s proposal can 
be obtamed from the jomt honorary secretaries, 
Messrs. G. A Hicks and J Severs, o/o The Institution 
of Civil Engmeers, Great George Street, S W.l, and 
contributions to the fund should be sent to the 
honorary treasurer, Mr. E Q. Walker, 82 Victoria 
Street, London, S W 1 

Communications and the Manufacturer 

The fourth of the “Groon Papers” issued by the 
Post Office contains a lecture by E 8 Byng to the 
P O Telephone and Telegraph Society read on 
January 15, 1034 He points out that the outstanding 
success of telephone development m the United 
States is attributed in some measure to the close 
workmg arrangement between the operating and manu - 
factoring departments of the busmoss. In the Bell 
system, the various operating companies and manu- 
faoturmg associations are controlled by the American 
Telegraph and Telephone Co In Great Britam, the 
State, as owner of the whole system, does not attempt 
to manufacture to any appreciable extent The 
production of the necessary materials and plant is 
rightly entrusted to mdustrial companies By 
mutual oo-op>eration and undorstandmg, the Post 
Office and the manufacturers sliould be able to 
operate m much the same way os a single organisa¬ 
tion, Of recent years, after work has been begun 
on a contract, engmeers rarely ask for changes to bo 
mcorporated Inspection m a factory may bo likened 
to a runmng commentary on manufacture, as the 
mspection includes observmg, rejiorting and cnticismg. 
It varies from so little as 2 per cent to 100 per rent 
of the total goods manufactured. Some processes 
call for oontmual vigilance, while others hove 
mechanical safeguards against inaccurate perform- 
anoe. The telephone di^ alone consists of nearly 
seventy ‘piece’ parts each of which must be chocked 
for accuracy of forming and ite dimensions gauged 
between the maximum and mmunum linuts. In 
■uoceedmg stages, the tensions of the spnngs are 
measured, the dimensions to the thousandths of an 
moh and the speed of operation to thousandths of 
a second 

A New Domestic Coke 

A RSFOBT issued by the Department of Scientific 
and Industrial Research (H M. Stationery Office, 
Od. net) records a test by the Director of Fuel 
Research on a plant erected by the British Ckial 
Distillation Co., Ltd., at Newbold, Leios., and 
designed to prepare a smokeless fuel from etn entuwly 
non-ookmg coal, high m ash. The unwashed ooal is 
first dried and passed through a revolvmg molmed 
retort,where it is carbonised at 600° C. by hot products 
of combustion of producer gas. The residue from the 


retort is discharged mto a trough of water, and the 
‘clean’ coke, which floats, is skimmod off the surface, 
while the dirt sinks and after removal is used for 
fuel on the plant. The resultant ‘clean’ coke is made 
with pitch mto briquettes, which are stored to give 
a domestic fuel. The throughput o^ the plant as 
claimed—100 tons per day—was substantially con¬ 
firmed, givmg a fuel which was considered satis¬ 
factory for the open grate, a notable achievement 
for such a raw material This is a techmoal test 
made m accordance with the normal practice of the 
Department, and does not puiport to give an opinion 
about the commercial success of the process 

Journal of th* Royal Horticaltural Society 

With the publication of vol. 49, Part 3, m Sep¬ 
tember 1934, the Journal of the Royal Horticultural 
Society became a useful and mformativo monthly 
pubhcation instead of a quarterly or half-yearly 
volume The change should be welcome to all oon- 
oemod, and certainly it will enable the Society to 
mform members of its activities more efficiently. 
Lord Aberoonway, president of the Society, outlmed 
the mam features of the change in the September 
issue. The Journal has mamtamed a high standard 
of learning, scionco and practice for nearly fifty 
years, and hos grown from a tmy circulation to a 
very large one. The new arrangement is designed “to 
add rather than to replace. . . . Records will be 
more up-to-date , nows c.an be given while it is still 
fresh, information of commg events oau be made 
available; notes of more immediate mterest can be 
introduced; the most recent information os to the 
Society’s activities at Wisley can be mcluded’’. The 
“Book of Arrangements” will no longer bo issued, 
but the mformatioa will be included m the January 
and February numbers of the Journal, The parts 
which have appeared smeo the change was effected 
show that the standard is even higher, if that is 
possible, than of old, wlulst the total volume of 
subject-matter seems to have increased. 

National Research Council, Canada 

The seventeenth annual report, for 1933-34, of the 
National Research Council of Cauiada, m addition 
to reviewmg the researches on analysis and testing 
eonducted m the National Research Laboratories, 
gives a summary of the activities of associate com¬ 
mittees and of assisted researches in university and 
other laboratories and under scholarships. A financial 
statement is mcluded, together with particulars of 
the personnel of the various research, advisory and 
special committees. Among the researches completed 
m the National Resewoh Laboratories dunng the 
year may be mentioned mvestigations on the suit¬ 
ability of Canadian clays for oil-reflmng, the bondmg 
of rubber to metal, the chemical mvestigation of 
Canadian weeds poisonous to livestock, the suitability 
of Ca nadian wools for the manufacture of cloth, the 
causes of premature seedmg m turmps, the stability 
of aircraft floats and the correction of instabihty m 
aircraft used for photographic survey work. Re¬ 
searches conducted under associate oomnuttees have 
dealt with methods for combating losses due to 
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animal and plant diseases ; the evaluation of m- 
sulating matenals, the moidenoe and control of 
dangerous parasites m the livestock and wild life of 
Canada; the distribution and eradiostion of deatruo- 
tive weeds. Increasing use is being made of the 
research information service, and attention is directed 
to the desirability of expanding the National Research 
Library. The report surveys the outlook for the work 
of the Council, and concludes that every indioation 
pomts to the more mtensive application of soionoe 
to industry, moludmg ognoulture, than m the past. 
The opportunities in the survey of resources, m 
BtandEudisation, and particularly m the building 
industry and the utilisation of agricultural wastes, 
are stressed. 

Institute of Physics 

The annual general meeting of the Institute of 
Physios was hold on May 14 After election of 
officers and completion of the panel of the Board, 
it was announced that the foUowmg would take office 
on October 1 PruvAmt, Prof. A Fowler, Vtce- 
Pretident, Dr. Q W. C Kaye , Honorary Treasurer, 
Major C E S. Phillips; Honorary Secretary, Prof 
J A. Crowther, New Members oj the Board, Mr. 
A. P. M Fleming and Dr B L Worsnop Tlie annual 
report for the year 1934 states that the total member¬ 
ship of the Institute at the end of that year was 763. 
New activities have included the holding of informal 
discussions on mdustrial physics and the completion 
of the scheme for the training of laboratory assistants 
and the issumg of certificates of competence in 
laboratory arts The report shows that employers 
are making greater use of the servioos of the panel 
of oonsultmg physicists and of the appointments 
register. 

International Conference on Documentation 

The thirteenth International Conference of the 
International Institute of Documentation will be 
held m Copenhagen on September 9-14, under the 
presidency of Dr AluighPnns. The following subjects 
will l}6 considered . methods of documentation, 
theory of classification, mdoxmg and abstracting 
services, co-operation between libraries and abstract¬ 
ing services, statistics, cataloguing, rights of authors 
in respect to photo-copies, decimal classification and 
classification of standards and patents, and also 
classification m municipal admmistration. Further 
information can be obtamed from Mr E. Lanoaster- 
Jones, Honorary Secretary of Uie Bntish Sooiety 
for International Bibliography, Science Library, 
South Kensington, London, SW.7 

Congress of Physical Education 

The Belgian Medical Sooiety of Physical Education 
and Sport has organised an mtemational congress 
to be held at Brussels on June 30-July 3, when the 
following subjects among others will be discussed : 
motor tests in physical education, mtroduoed by 
Prof. Laugier (Pans), Covaoiu Ulmeanu (Buohareat) 
and Ren6 Ledert (Li^>ge), cycling, introduced by 
Prof. Hedon (Montpellier), W, Missiuro (Warsaw), 
Brandt (Geneva) and Prof. C. Heymans (Ghent). 


The aubsonption is a hundred Belgian firanos. Further 
mformation can be obtamed from the secretary, 
M. Rebuffat, 60 rue do I’Abbayo, Brussels. 

Conference on Spectroscopy 
A THIRD special programme on “Spectroscopy and 
its Applications" is to be hold at the Massaohusetts 
Institute of Technology this summer, culminating 
in a rescarcli conference during the week July 
16-20. This conference, which is to bo held m 
the George Eastman Research Laboratories, will 
comprise lectures and discussions on photographic 
photometry, absorption spectrophotometry, spectro¬ 
scopic analysis of materials, biological and chemical 
effects of spectral radiation, spootrosoopy of the 
extreme ultra-violet, and astronomical applications 
of spectroscopy The meetings of the first day will 
bo largely devoted to consideration of general spectro¬ 
scopic problems of the metallurgist, chemist and 
biologist; on July 16 and 17 the chief emphasis will 
be on speoific apphcalions of spectroscopy to biology 
and medieme. Dunng the latter part of the week, 
applications of si>octro8copy to astronomy will be 
emphasised, a portion of the programme being held 
m collaboration with the Harvard Observatory 
Summer School The research conference comcides 
with the conclusion of the Institute summer school 
courses m practical spootrosoopy, and the meetings 
are open to all mterested persons An mvitation is 
bemg extended by the Institute to all properly 
qualified investigators, to make use of the facilities 
of the spootrosoopy laboratory m connexion with 
their researches dunng such portions of the summer 
months as they may desire. A bulletm giving further 
information regarding the entire summer programme 
on spectroscopy can be obtained from Prof. Q. R 
Hamson, Department of Physics, Massaohusetts 
Institute of Technology, Cambridge, Massachusetts 

Institution of Electncsl Engmecrt Awards 
The following awards of premiums for papers read 
during the session 1934-36, or accepted for publi¬ 
cation, have been made by the Institution of Eleotnoal 
Engineers : Institution premium to N. Ashbndge, H. 
Bishop and B. N MaoLarty j Ajrrton premium to B 
Onerson and D Betts ; Fahie premium to W. West 
and D. McMillan ; John Hopkinson pr emium to 
W. D. Horsley, Kelvm premium to C. E. Webb 
and L. H Ford; Pans Exhibition (1881) premium 
to A. Monkhouae; Overseas premium to F. T. M. 
Kissel; extra premiums to Dr. T. E. Allibone, W. G. 
Hawley and F. R. Perry; C. Wallace Saunders, 
H. W. Wilson and Dr. R. Q. Jakeman , E. S. Byng , 
C. M. Longfield ; R Poole ; Dr. J. C Prescott and 
Dr. J. E. Richardson. Wireless Section Premiums ; 
Duddell premium to C F. Booth and E. J. C. Dixon ; 
extra premiums to B H. Barfield and C. B. Burch and 
Dr. C. Sykes Meter and Iristrurnent Section Promiurris : 
Silvenus Thompson premium to Dr. N. H Searijy ; 
extra premium to Prof. J. T. MaoGregor-Moms and 
J. A. Henley. Transmission Ssetion Premiums: 
Sebastian de Ferranti premium to Dr. D. M. Robm- 
apn; extra premium to W.J. John and F.M Sayers. 
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Announcemenb 

A DISCUSSION on “Supracondiictivity and other 
Low Temperature Phenomena’’ will be held by tho 
Royal Society on Thursday, May 30, at 11-1 and 
2 30-4 The discussion will be opeiietl by Prof J C 
McLennan. It is hoped that the foUowmg will bo 
present and that many of them will speak Prof N 
Bohr (Copenhagen), Dr R Do Loer Kronig (Gron¬ 
ingen) , Prof L Brillouin (Paris), Dr W Meissner 
(Berlm), Prof W H Keesom (Leyden), Prof 
W J Do Haas (Leyden) , Prof P Simon , Dr K 
Mendelssolm , Dr H London, Mr J D Bernal , 
Dr J. D. Cockcroft, Dr L C Jackson, Dr R 
Peierls There will bo an open discussion during tho 
afternoon. 

Db WmiJAM E Gye, of the National In-stitiito for 
Medical Research, Hampstead, has been appomtiwl 
to succeed Dr. J. A. Murray as director of the 
Imperial Cancer Research Fund on the latter’s 
retirement at the end of this year Dr Gye, whose 
pubhcations on cemoer are well known, was formerly 
a member of the staff of the Imperial Cancer Research 
Fund. 

The Fuel Research Station, East Greenwich, of 
the Department of Scientiflo and Industrial Research, 
will bo open for tho annual visitation on Juno 4 at 
2-6 p m. 

The now solar telescope provided for Prof H H 
Plaskett at the University Observatory, Oxford, is 
to bo formally opened on June 11 by the Vice- 
Chancellor After this ceremony, an address on 
“The Physios of the Sun’’ will be given by Sir Arthur 
Eddington, 

The seventh annual llaldsuie Memorial Lecture 
at Birkbook College, London, E C 4, will bo delivered 
by Mr C E M Joad, head of tho Department of 
Philosophy at the College, on Wednesday, Mav 29, 
at 6 p m Mr. Joad will take as his subject “bcionco 
smd Human Freedom” Admission is free, without 
ticket 

The trustees of the Rockefeller Foundation have 
promised £60,000 towards the cost of tho buildmg 
and equipment of the proposed Institute for the 
Teaching and Study of Neurology at the National 
Hospital for Nervous Diseases, Queen Square, 
Bloomsbury, London, W C 1, and a further sum of 
£60,000 towards the endowment for teaching and 
research which will have their centre m tho now 
buildmg. 

The admirers, fViends and pupils of the late Dr, 
£mile Roux, director of the Institut Pasteur m 
Pans, have decided to eetablish a national fund to 
be known as the Roux Foundation to pay the ex- 
pensee of young students of biology The ganoral 
sooretaries are M Sieur, Inspector-General of tho 
French Army, and Prof Marohoux, member of tho 
Academy of Medicine. Subscriptions should be sent 
to the treasurer, M. Dufaure, 206 rue de Vaugirard, 
Paris. 


The Journal of South African Botany, a new 
quarterly periodical, publish^ under tho authonty 
of the Trustees of tho National Botanic Gardens 
of South Africa and edited by R. H Compton, is 
designed to provide a medium for the publication 
of research work on the South Afnoan flora Tho 
first part (issued m January 1936) contains a 
systematic and histone account of the genus Freesta 
by the late N E Brown Nmeteen spiocies are 
described W. F Barker, T M Salter and R 
H Compton contnbuto a paper dealmg with 
now African plants in which eight species of 
Enca and two of Hessea are desonbed and 
illustrated 

Applications are mvited for tho followmg appomt- 
ments, on or before the dates mentionoil —An 
assistant lecturer and demonstrator in botany and 
ono m comparative anatomy and zoology m the 
University College of South Wales and Monmouth¬ 
shire. Cardiff—The Registrar (May 30). An 
assistant lecturer m metallurgy m the Coimty 
Technical College, Wodnosbury—The Director of 
Education, County Education Offices, Stafford (May 
30) A Umversity reader m statisticji at University 
College, London—^The Academic Registrar, Univer¬ 
sity of London, S.W 7 (May 31) A lecturer m 
electrical engmeormg m the Walsall Technical College 
- -The Director of Education, Education Office, 
Council House, Walsall (Juno 1) An assistant 
oxporimental officer (physios or eloctnoal engineer¬ 
ing). a teclmical assistant (physics and electrical 
engineermg), and an experimental assistant at the 
War Department Establishment, Biggin Hill, Kent— 
The Supermtendont (June 4) A secretary of the 
Royal Commission on Ancient and Historical Monu¬ 
ments (Scotland)—The Secretary, 27 York Place, 
Edmburgh, 1 (June ti). An assistant lecturer in 
organic chemistry at King’s College, London—The 
Seorota.ry (Juno 6). A lecturer in mechanical engmeor- 
lug m the Cannock Chase Mining College—The 
Dirootoi of Education, County Education Offices, 
Stafford (Juno 6) An assistant lecturer m geography 
in Umversity College, Nottmgham—The Registrar 
(June 6) An octmg director of research to the British 
Launderers’ Research Association—The Secretary, 
B L.R.A , 17, Lancaster Gate, W.2 (Juno 8). A 
professor of minmg m the Umversity College of 
South Wales and Monmouthshire, Cardiff—^The 
B^;istrar (June 16). An assistimt advisory 
officer m fruit growmg to the Kent Education 
Committee—^The Agricultural Adviser, Sprmgfleld, 
Maidstone (Juno 16) Two assistants (III) at 
the Royal Aircraft Establishment, South Fam- 
borough (physios or engmeenng)—The Chief 
Superintendent A head of the Mechanical and 
Civil Engineermg Department, Battersea Polytechnic, 
SW.ll—^Tlic Prmcipal A deputy mechanical 
engmeer m the Egyptian State Railways Admim- 
stration—The Chief Inspecting Engmeor, Egyptian 
Government, 41 TothiU Street, S.W.l An assistant 
m tho Mmeral Resources Department of the 
Imperial Institute, South Kensmgton, S W 7— 
The Secretary. 
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Letters to the Editor 

Th% EdUor does not hold himaelf responsible for opinions expressed by his oorresponderUs 
He cannot undertake to return, or to correspond wUh the writers of, rejected manusenpis 
irdsnded for this or any other part of Natumi. No notice w taken of anonymous communications. 
Notk8 on points in 80MB or this wbuk’s msttkbs appkab on p 870 

CoaEBSPONDKNTS ABK INVITED TO ATTACH BIMIDAR SOHMAHIEa TO THEIR COMMUNIOATION9 


Density of Light Water: Ratio of Deuterium to 
Hydrogen in Rain-Water 

We have prepared light water by elevtrolysuig 
natural water and burning tho gasua evolved The 
water bo produced was about 100 parts m 10’ lower 
in density than the natural water , on re-oloctrolysmg 
thiB, its density was further reiluoed by about 14 
parts in 10’, and a third stage lu the process reduced 
tho density still further by 12 parts m 10’ We have 
experimental evidence that tho third stage light 
water is almost free from deuterium oxide, which is 
confirmed by a calculation of tho separation obtain¬ 
able under the actual conditions of tho experiment 
These observations give, then, a difference in density 
at 27" C. between the third stage water and ram- 
water (oxidised to remove organic unpurity and 
twice distilled) of 127 m 10’, and imply that there is 
one volume (or molecule) of deuterium oxide to 
8600 volumes (molecules) of hydrogen oxide m ram- 
water E H. and C K Ingold, H Whitaker and 
K Whytlaw-Oray* found 1 m 9000 for this ratio, 
and Urey*, 1 in 6000 Wo find the ratio cannot 
readily be determmed with precision because of the 
difiioulty of purifying natural water without changing 
its density 

In tho relative density measurements, tho tem¬ 
perature was observed at which a small fused sibca 
float (completely immersed m tlie water) was m 
equilibrium, neither rismg nor falling Platmum 
thermometry was used, and the average error of a 
determination was about 2 m 10’, but for the light 
water the density during a number of distillations 
remomod constant to 1 m 10'. In this rospoot it 
proved strikingly different from natural water, which 
diminished m density each time it was distilled. 
When a sample of tap water was fractionally distilled, 
the difference m density between the first and last 
fractions was 200 in 10’, showmg that deuterium 
and hydrogen oxides can be separated by distillation 
and pointing to the interesting conclusion that, if 
precise relative determinations of the density of 
water which had been repeatedly distilled had been 
made at any time amoe aoourate thermometry has 
been available, they would have disclosed the fact 
that natural water is not a simple substance. 

W. N. Christiansen. 

B. W. Crabtree 
T.'H Laby 

Umversity of Melbourne. 

April 23. 

• KaTCSS, U4i «1 J IM* 

• Rm. Mo*, nut, i, 40, JMiuirr loss. 


A Sensitive Polarographic Test for the Absence 
of Rhenium in Manganous Salts 
In 1926, the present author jointly with V. 
Dolejiek* reported on the ooourrenoe of element No. 
76 (Mend^HUv’s dwimanganese) in manganese salts 
However, the disooverers of rhenium, I. emd W. 


Noddaok*, and others* expressed doubts as to whether 
any measurable traces of this new element could 
occur m manganese specimens I investigated the 
polarographic behaviour of potassium perrhenate and 
found that it is deposited at the dropping mercury 
cathode at the potential —1'2 v from the normal 
calomel zero (Fig 1 Curve 2) This method is sen¬ 
sitive enough to show tho prosenoe of perrhenate 
when its concentration is 10-* m m 1 m. MnCl,* or 
in alkaline solutions, oven if they contain tungstates 
or molylidates m considerable amounts 



As the polarographio ‘stop’ at —1-2 v. is not oon- 
olusive for the presence of rhenium, so long as other 
elements are present which are electro-deposited at 
about that potential (for example, ootelt, iron, 
niokel, zmo), these were removed from the manganese 
salts by hydrogen sulphide in the presence of rodium 
acetate and ooetio aoid Some perrhenate was pur¬ 
posely added, which m this way could not be preci¬ 
pitate but merely converted mto Re,Sr or thio- 
perrhenate* Cunously enough, after this treatment 
an abnormal morease and shift of the perrhenate ‘step’ 
ensued (Curve 3), which was especially marked when 
the aeidio reserve of the buffer had b^n enlarged by 
moreasing the oonoontration of the acetate and 
aoetio acid. Thus tho perrhenate is easily detectable 
m a !()-* m. solution; as O'l oo. of the solution 
sufHoes for polarographio analysis, detection of 2 X ICb* 
gm. (0'02 Y) IS jKissible. In the absence of perrhenate, 
no such effect is observable, even when traces of 
copper, lead, cadmium, zmo, niokel, cobalt, iron, 
molyb^te and tungstate are present. Although it 
is not yet ascertained that the desoribed abnormal 
polarographio effect is spooifio for perrhenate, its lack 
can be teJeen as proof of the sbswee of rhenium m 
specimens. 

Several speoimens of oommeroial manganese salts 
were thus mveetigated polarographioally as to their 
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content of traces of rhenium. In all oases the rheniiun 
effect was lacking, proving that commercial man¬ 
ganous salts contain certainly less than 1 part of 
rhenium per 1,000,000 of manganese, so that the 
stops at — 1 -0 V. and — 1 2 v shown on jiolarograins 
of manganous solutions (Curve 1), as well as the lines 
of the X-ray 8pectrum\ must have been due to 
ooinoiding effects of other elements than 76 

The largo current, piovoktnl by the presenci* of 
perrhenate in the buffer solution, is probably due to 
the deposition of hydrogen, catalysotl by a sulphide 
compound of rhenium* 

J HavRovsK'f 

Physical-Chemical Institute, 

Charles University, Prague 
April 4 


r Heyrov»k#, Natckk, IIS, 782, 1021 


I- C Hurd, J C/um Edue , : 


1439, 1931 W Folt, Z attatu ( 
• H Brdieka, Bwelum 2 , m, II 


Biological Synthesis of Ascorbic Acid 

In a previous letter* we pomted out that the liver 
tissues of the rat, rabbit and pigeon are able to 
synthesise ascorbic acid from mannose in vtlro, while 
those of the guinea jug and monkey are unable to 
do so Further experiments mdioate that this power 
IS not common to all animals mdepondent of on 
external supply of ascorbic acid. The liver tissues 
of the ox, cat euid fowl, for example, cannot convert 
mannose mto ascorbic acid tn intro. This might 
mean either that some other organs m their b^y 
are able to effect this transformation or that some 
entirely different moans (for example, bacterial) is 
employed m these animals for the synthesis of the 
vitamin 

The m intro experiments witli rat tissues have now 
been confirmed by experiments tn invo It has been 
found that the mtravonous injection of mannose 
(20 mgm.) mto rats is followed by a rise in the ascorbic 
aoid content of the tissues mvestigatod, the animals 
bemg killed 6 hours after injection Similar injections 
of glucose (20 mgra.) also mcroaso the ascorbic acid 
content of the adrenal gland, though less strikmgly, 
as shown by the average figures given m the following 
table Suboutemeous injection of mannose (20 mgm ) 
daily for three successive days also leads to a similar 
rise m the ascorbic acid content of the tissues. 



Ascorbic meld (mgm ) (bnned I 

per gm of tissue 


AdrensJ 

Smsll 

iDtatlue 

Kidney 

liver 

Contois 

UuiDose (Intmymious) 
Olnoose (IntnvDDons) 

£ 63 

3 75 

0 £6 

0 30 
0£5 

0 17 

0 21 
' 0 17 

0 18 
022 

0 18 


Another pouit of mterest to which we wish to refer 
IS that m preliminary experimente we have found 


NUon of tissue 

Anoorblo ftekl (mgm ) fonned 
p«r gm tlmoe 

Outnes pig embryo 

Ovuy of the pregnsat gutiiea pig 
Ovmry of the sduit non-pngnsut 

0 M 

0-30 


that embryomo guinea pig tissue at an early stage 
of development, ovarian tissue of the pregnant 
guinea pig uid ovarian tissue of the adult non¬ 


pregnant monkey are also capable of converting 
mannose into ascorbic acid tn intro on moubation for 
.5 hours at pH 7 -4 m a mixture of phosphate buffer 
and Ringer-Locko solution at 37° This is shown m 
the accompany mg table 

The guinea pig embryo has been found to lose this 
power of oonvertmg mannose inte> ascorbic acid 
gradually with its development In those oxiieri- 
ments earned out imdor the stated conditions, the 
replacement of mannose by glucose does not lead 
to an appreciable synthesis of ascorbic acid 

The above observations (especially those with 
the intravenous uijootion of glucose) mdioate 
that while glucose is tho ultimate precursor of 
ascorbic acid, it has probably to pass through 
tho intermediary stage of mannose or some 
maiinoso-liko eonfigiiration 

Tho experiments with the ovarian tissue of tho 
monkey appear to have implications eonoemmg the 
human species, while those with the guinea pig 
ombryo sot'm to lie interesting from thi' jioint of view 
of the theory of recapitulation 

n (' Gvha. 

Hiocheimcal Laboratory, A R tJHOSH 

Bengal f'hemieal and 
Fharmaeeutical Woiks, Ltd , 

Calcutta 
April 8 

■ Uulis aiul Ohoah, Natuhi, US, 234, K»h 9, 19Ji> 


Estimation of Ascorbic Acid by Titration 

In the course of an investigation of the ascorbic 
acid content of raw and cooked Ontario foodstuffs, 
employmg a modification of the titration procedure 
outlmod by Birch, Hams and Ray*, we observed that, 
in the case of cauliflower, carrots, parsnips, beets 
and potatoes, tho titration value was higher m the 
cooked than m tho raw food This was reported m 
October 1934 at a mootmg of the Toronto Biochemical 
Society* Ahmad* has recently reporteil an increase 
m the COSO of cabbage, which we found to give only 
a decrease after heatmg for short periods 

We have made determinations at regular interv als 
when two of the above vogotebles were hoateil under 
constant conditions Tho increase in titration value 
against phenoluidophenol is very rapid at first, 
reaching o maxunura withm five mmiites in most 
oases if oxidation is retanlcd by the addition of 
oyamde, or by heating m an atmosphere of nitrogen 
or carbon dioxide. If oxidation is not inhibited there 
18 not so great an increase in titration value Follow¬ 
ing the mcreaso there is a gradual decline as heating 
IS contmued In the ease of Ontario oauhfiower, the 
increase is 60 per cent of the value of the raw 
vegetable. 

Xt IS unlikely that this morease is duo to cellular 
disintegration as a result of heatmg, and consequently 
more thorough extraction of ascorbic acid. We were 
at first impressed with the likelihood of the uicrease 
bemg oau^ by the liberation of a aulphhydryl 
compound. However, this explanation was shown 
to be erroneous since colonmetnc tests for cystine 
and oysteine are almost nemtive In those cooked 
vegetables. The charaoter of the curves secured by 
plotting titration values against tune of heating is 
such tlMt we believe the morease is due to tho setting 
free of bound asoorbio acid, perhaps from an ester. 

Xu the case of certain plant tissues, then, a simple 
extraction and titration procedure does not give the 
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oomplBto value for aaoorbio acid, but only moasuros 
the free acid This amount is augmented by hydro¬ 
lysis caused by heating There may be present, also, 
an amount of reversibly oxidised ascorbic aoid which 
IS not measured by titration, unless it is first reduced 
by hydrogen sulphide, an observation rooortled by 
Tilhnans* and others. Asoorbie acid in all those 
fonns may be biologically aetivo, but only one cbh 
be estimated by simple titration Unlike these plant 
tissues, bovmo etdronal tissue contains little bound 
ascorbic aoid and none of the reversibly oxidised 
compound Acid fruits, such as lemons, oranges 
and tomatoes, resemble adrenal tissue, m containmg 
only free asoorbie acid p; McHenry 

School of Hygiene, M L Uraham 

University of Toronto 
March 21 

• Jiwlum J . 87, B»0 , 1 

• Can t’Aam and MetaUt 
•Bxoehnn J, 89. 275, ivu 
‘ Z Vnterntch Ltbtnt , 88, 2‘ 


Extreme Infra-Red Investigation of Hindered 
Roution in Water 

Sthono evidonco for a quasi crystallino structure 
in liquids has boon furnished by X-ray analysis, the 
splittmg of monochromatic light into a triplet by 
scattering, specific heat considerations, Raman effect* 
and by an interpretation of viscosity* Recently 
Debye* has suooo^wl in oxplammg several lulditional 
phenorauna by assuming that not only <lo tho mole¬ 
cules in a liquid vibrato under the infiuence of an 
intermolecular field about a centre of gravity which 
IS slowly changing in space, but also that their 
free rotation is hindered From two independent 
analyses, Debye concludes that in liquid water a 
rotation of the dipole moment through 90° would 
produce a potential energy of about IQKT 

The extreme mfra-red spectrum of water vapour is 
composed of a multitude of Imes extending beyond 
600|x which correspond to tho combination of pure 
rotational frequencies about the prmcipal axes, 
having for moments of inertia* 0 995, 1'908 and 
2•980x10-**. The absorption of liquid water has 
been measured* at lOSp and SlSg and led to the 
verification of Debye’s dispersion formula for polar 
molecules In Fig 1 are shown the porcoitage of 
transmission and reflection of water between 52(i 
and 313p (the filled circles refer to measurementa 
made by Rubens*) From these data tho absorption 
ooefflcient and index of refraction were calculated. 
The increasing values for the absorption coefficient 
and index of refraction from 90|ji to 313(i are m agree¬ 
ment with the theory of dipole moments , however, 
an anomalously high absorption occurs below 90(x*. 
Considermg the mdex of refraction to be oontmuously 
rising, in agreement with the simple dipole theory, 
this absorption produces an anomalous dispersion 
between 70p and 90|i, and is not due to internal 
vibrations of the water molecule (which are well 
known and are m the near infro-i^), or to pure 
rotation bands (which have been meatnired in the 
vapour state throughout this region), This absorption 
has tile appearance of a fundament^ frequency and, 
following a suggestion of Prof. Debye’s, might be 
due to a hinde^ rotation of the moleoulee. 

Assuming the oscillations to be small and newly 

harmonic, their firequeno^ is given by v»=^V.^ 
whore K is the torsional constant and I the moment 


of mertia Taking v as 140 cm -* (which, as might be 
expected, is not clearly defined) and considermg 
rotation about the axis having a moment of mertia 
of 2 980 X 10-** (which would bo infra-rod active), tho 
torsional constant opposmg free rotation amounts 
to 5kT A frequency of 140 cm.-* corresponds to an 
energy of 0 Ik'l' , so there should be several quantum 
states for this hindered rotation. If wo adopt the 
above value for tho restormg torque, a hindered 
rotation about the axis havmg a moment of mertia 
of 0-998 X 10-** (which would also be infra-red active) 
would have its fundamental frequency at 240 cm 
or 42(1 This frequency lies close to the first overtone 
of the oscillation about tho axis of greatest moment 
of inertia, so that especially strong absorption is 
expected near 40(i, but our apparatus was not 
suitable for measuring below 62(i. 



From our measurements, we oonolude that tho 
molecules m water are bound in a quasi-crystalline 
lattice and execute only partial rotation in agree- 
mont with Debye’s hypothesis Free rotation is 
hindered by a torsional constant of approximately 
HkT, wid the fundamental frequency for an oscillation 
about the axis of greatest moment of mertia ocouis at 
about 140 cm.-* (70(i). 

C. HAWI.EY Cabtwbioht. 

Laboratory of Physical Chemistry, 

Teehnioal Faculty of the University, 

Brussels. 
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Predissociation in the Third Positive Group 
of CO 

In a former oommunioation' we recorded the 
difloovery of a prediseooiatioii in the upper level 
(JS*S) of the AngstrOm bands. For the energy of 
the dissociation state responsible for this predissooia- 
tion, we found a value of 11 08 volts above the normal 
state of the molecule 

In their investigation of the third positive group 
of CO, Dieke and Mauohly* noticed that those tends, 
the common initial level of which is the O vibrational 
state of 6*2, can be traced to If ^ 64, K = 66, 
If = 66 for the R-, F-, and Q-lmes respectively 
Eicaimning the 0 — 1 band of this system on my 
own plates, it appeared to mo that, at these rotational 
quantum numbers, a disappearance (or at least a very 
strong decrease in mtonsity) of the tend lines occurs 
This fiomts to a predissociation in the 6*2 level at 
K >=» 56 caused by a dissociation level with an 
energy of 11 08 ± 0 01 volt above the normal state 
This IS obv loiisly the same dissoi lation state as that 
which causes predissociation m the B*2 level of the 
Angatrbm bands referred to above 

F Bronh 

Natuurkundig Laboratorium 
(ler Kijks-Universiteit, 

(Jroningen 
March 2 


' NiICKK, 18S, 140 , 19S1 rhviifa, 1, 6S4 , 1W4 
• a H Dt'ke and J W Manclily, Phv /(«>, 48, 12 , 1 


also necessary for the amsotrojiy arising from the 
mutual mtluonoe of the magnotiu momenta of neigh- 
bourmg Mn + + ions, which aro not arranged m a 
cubic lattice 

After makmg these corrections, wo hnd that the 
residual anisotropies of the manganous salts corre¬ 
spond to a Stalk separation of the *ili levels of onlj 
a small fraction of a cm 

K S Kkishnan 

210 Bowba/nr Street, S Hanbbjkk. 

Calcutta 
Fob 18 


' PhU Man , 17, 0^ 


Raman Spectrum of i.j.Cyclohexadiene 
We published m May last year' an account of the 
Hainan spectrum of 1 3 cyolohoxiuliene (obtamed by 
the Harries-Willstattor method) Another method 
for the preparation of that compound h that of 
CroBsley* However, Harries* first and WillsUltter 
and Hatt* afterwards stated that the 1 3 oyclo- 
hoxodieno prejiarod m accordance with Crossloy's 
raethoil was very impure as regards cyololiexene, 
bromocyclohexeno and boiuono On the other hand, 
Willstdtter* stated that a pure 1 3 cyclohexadiene 
can be obtained with his method In Fig 1 we give 
the position of the Raman Imes of the two samples 
of 1 3 cyclohexadiene prepared by us iismg these two 
methods 


Stark SpUtting of the *S Level of the Manganous Ion 
m Crystalline Fields 

In recent papers, Kramers, Bethe and V'an Vleck* 
have discuss^ theoretically the possibility of a weak 
Stark sphttmg of the *S levels of Mn+ + and Fe+ t + 
ions in oryatallme fields As Van Vleck lias shown, 
such a sphttmg would lead to two important con¬ 
sequences m the magnetic behaviour of these ions ui 
or^tals : (I) it would produce a feeble magnetic 

anisotropy m the crystal, (2) the temperature 

dependenoo of the throe principal suscoplibiUtiee of 
the crystal would not exactly conform to the simple 
Cune law The first effect, namely, the magnetic 
anisotropy, can be measured accurately, and can 
indeed te used, as Van Vleck has pomtoil out, as a 
means of caloulatmg indirectly the magnitude of the 
Stark separation 

Using the special oxperunontal arrangement de¬ 
signed by us for meosurmg feeble anisotropies*, we 
have recently measured the anisotropies of a number 
of manganous salts of the Tutton senes, Mn804 
A,S04.6H,0, where A = NH,. Bb, Ck, T1, MnSe04. 
A,Se04.6H,0, where A - NH4, Rb, T1 The differ¬ 
ences AX between the maximum and the minimum 
gram raoleoulor susoeptibihties of those crystals at 
about 85° C. range from 11-4 x 1(H (o.o.s emu.) 
m manganous ammomum sulphate to 7 0 x U>-* in 
manganous OAsium sulphate For all tlie crystals 
the mean of the three principal susceptibilities is 
about 14,000 X 10-* 

Part of this anisotropy must be attributed to that 
of the diaTnoffnetism of the orystaL This may be 
taken, to a first t^proxunation, to be the same os 
the anisotropy of the oorreqwnding diamagnetic 
Tutton salt obtamed hy r^laomg Mn by Mg. (The 
anisotropies of the latter salts are found to range 
from 2-6 to 0*9 x 10-* ) A further correction is 


Av 
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1.3 cydohexadtene (prepared by the Homas- 
Willst&tter’s method) ; 292(2^) , 468(0) , 601(1) ; 
663(li); S68(i), 843(4), 940(26), lOlO(i) ; 

1063(1), 1146(1*), 1171(316); 1236(2*); 1321(1*); 
1408(1*6); 1432(2*6), 1574(10), 2789(1); 2829(2); 
2800(*); 2879(1); 2946(3), 3061(4) 

1 Z.cydohexadtene (prepared by Crossley’s method) • 
292(1*), 389(i); 498(0); 648(1); 806(1); 822(2); 
846(3), 940(1*6)4 992(4); 1066(1), U48(*), 

1174(2*6); 1220(1); 1235(1*), 1321(*) ; 1408(1*6). 
1481(26), 1674(10); 1648(1*); 2827(1*); 2872(1), 
2940(2), 3029(1); 3049(3), 3067(1). 

It can be seen from Fig 1 (as can likewise be 
mferred from examination of the published values) 
that some of the extra lines given by the sample 
prepared by Croasley’s method, belong to the Raman 
speotrum of benzene, and others to the Raman 
spectrum of oyclohexene. Hence WillstAtter’s 
observation is confirmed, namely, that the I 3 oyolo- 
hexadiene when prepared by Crossley’s method has 
many impurities, amongst which are benzene and 
oyclohexene. 
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Since the double bond line of the 1.3 oyolohexadiane 
18 more diaplaoed towards smaller frequencies than 
the known Ime at 1684 om.-‘ in benzene, and ainoe it 
IS near the latter m spite of the enormous differences 
m the saturation oharaoteristios of the two com¬ 
pounds, the mterpretation of the line 1684 om -* of 
benzene as bemg due to a double ethyleme bond m 
the ordinary meaning of organic chemistry would 
appear to be very doubtful 

O H Bunino 
R Manzoni Ansjdki 
Laboratorio di f’himiea Fisica 
della R XlniveraitA, 

Bologna 


Crystal Structure of some Alkali Tungsten 
Chlorides 

About twenty years ago, O Olason-Collonberg' 
synthesised a senes of alkeJi tungsten chlondes with 
tnvalent tungsten of the general formula M,W,C1, 
Later, CoUenberg and Sandved* found that water 
solutions of these compounds contain the complex 
ion W,C1|. An X-ray analysis of these chlorides has 
now shown that this ion is present also m their 
crystals 

The ammomum, potassium, rubidium, ctesium and 
thallium compounds arc all isomorphous and crystal¬ 
lise m the space-group CJ*. Tho unit cell of 
KtW|CI| has the dmumsions a 7-16 A . 
c =• 16 16 A and contams two molecules Usmg 
Wyckoff’s notation, the atomic positions aro 

2 K at 2(a), 6 Cl at 6{h), (u, » 0 45, v. == 0 44) 
4 K at 4(/), («, = 0 31) 12 Cl at 12(t), (x = 0 12, 

V = 0-36, « =-= 0-16). 4 W at 4(/), (u, -- 0 076) 


P-O 


In this structure the W,C'1» groups have the con¬ 
figuration shown m Fig. 
1 Their centra form 
a lattice of the close- 
packed hexsigonal type 
It IS of interest to 
compaue this structure 
with that of C8,A8,Clt 
recently determmed by 
Hoard and Goldstem*. 
Tho latter contams no 
ions AsgCIf, and the 
complex arsemo ohlor- 
ides seem thus to be 
of a different kmd from 
ofWiOLgraup the tungsten chlondes 
Cl, of analogous com¬ 

position. 

A complete report of the structure determination 
will be given in tho immediate future, and the 
investigation will be extmded to embrace also the 
tungsten chlorides with metal-ainmonia and partly 
organic cations 

Cyhiu, Brossbt 

Institute of General and 
Inorganic Chemistry, 

University, Stockholm. 

March 1. 
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The Spmels and the Cubic Sodium-Tungsten Bronzes, 
as New Examples of Struaures with Vacant Lattice 
Pomts 

X-RAY studies, oarriml out m this Institute, have 
shown that when the spmol, MgO.Al,0„ dissolves 
A1,0„ the oxygen excess is caused by the ooourrence 
of vacant points in the metal lattices In accordance 
with this, y-Al,0», the unstable limit of these 
solid solutions, represents a spmel lattice whore 1/0 
of tho metal positions are vacant. 

In the same way it has been shown that when 
Ka.O, 18 oxidised to y Fo,Oj, this process is 
accompanied by the occurrence of vacant pioints m 
the Fo lattice so that only 8/9 of them are occupied 
m y-FeiO, At the same time the lattice dimensions 
decrease The presence of vacant pomts has been 
defimtely shown by measurements of both the in¬ 
tensities of the interferences and tho densities of the 
preparations 

Tho general formula of the swhum-tungsten bronzes 
has been shown to be Na^WO, In tho gold yellow 
bronze, x is 1 and the cube ^ge =- 3-850 A. This 
bronze contains W+‘ ions and crystallises m a 
complete jiorowakito lattice. The deepenmg of the 
colour from yellow through red to blue is accom¬ 
panied by a oontmual decrease m sodium content 
and dimensions With decreasmg v-alues of x, vacant 
pomts occur m the original Na lattice and in the 
blue bronze (x = 0 3-0 4, o — 3-813 A ), about 
two thirds of the original Na positions are empty. 
At the same tune, W +• ions occur and the inoreasmg 
amount of these ions is probabl> the cause of the 
deepenmg of the colour 

Tlie above 'subtraction phases' represent, quite as 
much 08 the ‘addition’ or ‘mterstitial’ phases, solid 
solutions with a variable number of atoms per unit 
coll It 18 a mere matter of convenience if such a 
phase IS termed a ‘subtraction’ or an ‘addition’ phase 
In all casee where a variable number of atoms has 
been found, the structure is built up by large atoms 
or ions (m most cases anions, and espwially oxygen 
ions). The atoms, which vary m number, are always 
comparatively small and placed m the mterstioes of 
the skeleton formed by the large atoms, A variation 
of their number is possible if the structure is of a 
non-polar type (hydrides, carbides, nitrides of many 
transition elements), if ions are substituted by other 
ions with another charge (MgO A1,0| — y-A 1,0„ 
tremolite -* hornblende, p-oristobahte — a-came 
gieite, Agl — Ag.Hgl,), or if tho lattice contains 
ions which are able to change their charge (especially 
in lattices oontammg transition elements, for ex¬ 
ample, Fe.Og -«■ y-Fo, 0„ the cubic Na-W-bronzea) 

More detailed reports of these mvostigations will 
be published elsewhere 

Gunhab HXoo 

Institute of General and Inorganic Chemistry, 
University, Stockholm. 

Feb 28. 


Bio-Elcctric Transients during FertilisaUon 
Ix 1009 R. 8 Lillie* suggested that the activation 
of tho unfartilised egg by a spermatozoon or by a 
porthenogenetio agent might mvolve the temporary 
depolarisation of the oeU surface, the process being 
nxzular to that obeerved m stimulated nerve or 
muscle. This so-oalled ‘ph^eaV theory of fertilisation 
and parthmogansais has been elaborated by Gray', 
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^who differs from LiUie in considering that there is 
|po recovery after the depolarisation as there is m 
'ftervo, muscle and certain plant colls Confirmatory 
evidence of this has been produced b> Gray', who 
has shown that fertilised sea-urchin eggs have a 
higher conductivity than unfertilised eggs (These 
results have recently lieen criticised on theoretical 
grounds by Cole' ) 

On© of us (V R.)* has shown that the activation 
of the unfertilised frog’s egg by trauma is associated 
with the propagation of an action potential over the 
egg surface. The action potential differs from that 
found in nerve or muscle m that there is no recovery 
phase. 

We have oontmuod those experiments, substituting 
a spermatozoon for the micro needle Two electrodes 
held in two P6terti* micro-manipulators were plated 
at opposite poles of the animal pole of the frog’s egg , 
localised fertilisation near one (grid) electrode was 
effected by means of a micro pipette filled with 
^erm hold in another retorfi inioro-manipulator 
'The electrodes were connoctcil to a Matthews’ 
oscillograph used m conjunction with resistance 
capacity-coupled ainplillcation 

There are strong mdications that the attachment 
of the spermatozoon to the egg results in an action 
potential bemg propagated over the egg mirfoco, the 
action potential again being characterise by havuig 
no recovery phase The change is considerably slower 
then that observed in stimulatoii nerve or muscle, 
anil for this reason capacity coupled amplification is 
unsatisfactory, as the rate of discharge of the coupling 
condensers is groat toiujiared with the rate of < hange 
of the action potential Considerable distortion is 
therefore inevitable 

We propose to contmue these eitperunonts during 
the next frog-breeding season using batter> coupled 
amplification m order to obtain quantitative data 
T PiXERFI 
V Bothsohilu 

Sub-department of Experimental Zoology, 
Cambridge 
March 26 


a S LIUle, Riol BuU , 17. ISS ISOS 
J Oniv, Quart J M%e .Srt.M, 419 1922 

/ Gray PHU Trmu Roy Av, B, 907, 481. 1919 
K 8 I'olp. J Qm Phytiol , 11, 37 , 1928 
To be publlabed In the near futon’ 

T P4t«rtl, Uandb Bl»l ArbelUmoth (AlNlnrliuldi n) 


’B H ( Msttlicws, J I’hyM, 96, 225, 1928 


Response of the Leech to Acetylcholine 
Thi! work of Dale. Feldberg and others shows m 
a striking way that, in the Vertebrata, excitation 
is transmitted from nerve to effector through the 
mediation of either acetylcholme or of adrenalm, 
according to the mode of innervation* A sensitive 
test employed for the presence of acetylcholme is 
its power to cause contraction of the longitudinal 
muscle of the body-wall of the leech Htrudo 
medtcttuxlis I wish to direct attention to the fai't 
that this sensitivity of leech muscle completes a 
very remarkable picture disclosed by J F. Gaskell* 
In the leech and other annelids, the nervous 
control of the vaeoular and the ‘volimtory’ muscular 
systems shows a detailed parallelism to thee© same 
systems in the Vertebrata, In Hirudo, the contractile 
blood-vessels receive a double innervation of accelera¬ 
tor and depressor nerves which modify their rhythm 
Adrenalin accelerates the rhythm, and the central 


nervous system contains cliromaffine cells analogous 
to those of the vertebrate sympathetic. In the 
same way, the vago-mimetio drug muscarui depresses 
the rhythm, anil this action is antagonised by atro- 
pmo. 

The longitudinal and oiroular muscles of the 
body-wall do not respond to adrenalin, and can lie 
paralysed by curare This evident parallel to verte- 
brate skeletal muscle is now completed by the 
nisponsivoneas of the miiscde to luetyloholme 

A physiological sunilanty of such intricacy between 
momliers of such distant phyla as the Vertebrata 
and the Annelida is most impressive It seems 
possible that ‘oholmergic’ and ‘mlrenergic’ trans 
mission of oxoitation demonstrated in vertebrates 
may be widesprewl among the coelomate phyla, a 
view supported by the general similarity' of aetion 
of adrenalin and other drugs among different animals 
t' F A Pavtin 

Zoological Laboratory , 

C'ambndge 
April 26 

‘ Dale. H . Bnl Mtd J , 99, 3827 , 19S4 

‘Ph>l Trant Roy Soo, B, 909, 153, 1914 


A Tame Platypus 

More than a year ago 1 recorded the successful 
rearing of a platypus by Mr R Eadie at Healesville, 
Victoria*, the animal has now been in captivity 740 
days It was probably fiv o months old when capturod, 
and was then 15 mohes long and weighed 48 ounces 
avoirdupois It is now 21 inches long and weighs 
72 ounces Its daily di<>t is 18 ounces of worms and 
two eggs, specially prepared During the period of 
captivity it has consumed 700 pounds of worms and 
1,300 oggs, most of them duck eggs. It has also 
eaten thousands of tadpoles and largo ({uantitios of 
grubs. Whether thw is a baliuiced diet or whether 
in the wild state it finds something else to eat remains 
to be mvestigatcd 13iit the success of the experiment 
so far seems unique 

It IS still more satisfactory to note that, owmg to 
the protection given and the interest taken, the 
platypus in the streams appear to be increasmg m 
niirnber. Mr Lewis, chief inspector of fisheries and 
game, is to bo congratulated on the effective pro¬ 
tection afforded 

James W Barrett 

103-106 Collms Street, 

Melbourne, G 1 
Feb 25 

• Nature. 192. 446 , 1933 138, 290 , 1934 


Sounds Made by Pishes in the East Indies 

I was interested to read the notes on this subject 
m Nature of November 17, 1934, and March 16, 1935 
Although I have not heard the sound made by 
Therapon, whilst collecting m Smgapore waters some 
years ago I was mtroducixl to a similar phenomenon 
caused by fishes of the family Sdcenuice (probably of 
the genus Otohthus) The M^ay name of these (i8h(>s 
IS giiatna. The first tune I heard those sounds I was 
m the company of Mr W Birtwistle, of the Malayan 
Fisheries. The bast results were obtained by applying 
the ear to the rail of the launch Tlio soimds might 
bo described as a ‘chirping’ or intermittent hum 





876 


NATURE 


Mi C Bodon Kloss, until recently Director of 
Museums in Malaya, writes (in liU.) of a similar 
experience off Battioaloa m Ceylon He refers to the 
sound as “piping . somothmg like tho note of 
the Singapore bull-frog mtide fluty and musical” 

Tho name given by the Malays to some Ashes of 
tho genera i’herapon and Centrogenys is kirong- 
kirong, minkercmg or tinkerong^ 

Dr. C. O Blagdon, of the School of Oriental Studies, 
tells mo that the meaning of klrong is a deep metallic 
or booming sound, and agrees with my suggestion 
that it 18 of onomatoponc origin. This would account 
for tho Malay name of Dr Hardonborg’s Hsli, and 
show that the phenomenon is known to tho natives 
(I have not been able to see a copy of Dr Hardon- 
borg’s paper so do not know whether he has iliscusaod 
this ) 

(3n the east coast of the Bonmsula tho Malay 
fishormon employ a juru aiUnn (hti'rally ‘diving 
expert’,Dr Blagden) Ho dives under tho surface, 
listens for tho fishoH, and is said to bo capable of 
guiding tho boats. His activities (an account of 
which appears in a report by Mr Birtwistlo issued, 
if memory serves, about li»28) have been looked upon 
with a tolerant incroduhtj by Europeans m Malaya 
In view of the above, however, it appears that they 
may have at lea-st a basis of fact 

Nokman Hmedley. 

Art Gallery and Museum, 

Waterdale, Doncaster 
April « 

‘ Maxwell, C if, J Strain JlraneJi Rov Atwt Soe, No 84. 


Activation of Cambial Growth by Pure Hormones 

In a recent letter to NATtntK* it was reported that 
strong cambial growth can be activated m young 
docapitateil sun-fiowor swellings by inserting their 
upper ends into tubes contammg a weak solution m 
gelatme of tho cthor-solublo component of urine 
With a similar method it has now boon found that 
strong cambial growth can be activated by solutions 
of pure auxm a and of pure fl-indolyl-acetic acid 
(called by KOgl* ‘hetero-auxm’) at comentrations of 
I or 2 m 10*. The auxin-a was kuidly sent by Prof 
Kdgl from Utrecht, and the hotoro auxm was kmdly 
synthesised by Ur Weisbergcr at tho Dyson Perrins 
Laboratory, Oxford The cambium formed was in 
the normal position, and it extended for at least 
three centimetres below tho part to which the hor¬ 
mone was applied Controls hail formed no cambium, 
or scarcely any 

Thus tho same hormones, auxm a and hetero¬ 
auxin, which promote the elongation of stoma and 
coleoptiles, also activate growth m thickness by 
divisions of cambial colls, besides activating root- 
formation*'* and producing various other effects. 
According to K6gl*, aiixin-a is tho hormone formed 
by the tips of grass seedlings, whereas hotero-auxin 
IS formed by yeast. For experiments on growth, the 
use of pure hetero-auxm, which con bo sj'nthesised 
in ample quantities, should prove very valuable. 

B. (Snow. 

Department of Botany, 

Oxford 

' Snow and J> Fanu, NATtru, 188, 149, Jan 26, 1935 

• KOfl, B*r lUtUteM. eh»m 0M , 68, 19 , 1935 

• Thlmann and Went, Prae K<m. AM WtUnteh AauUnUm, 87, 
486, 1984. 

< Thlmann and Koepfll, NaTCXI, 188, 101, Jan. 19, 1935 


May 25, 1935 


Tetraploid Sweet Peas 

Lathyrus odoratus has boon classical material for 
genetic study ever smee the rediscovery of Mendel’s 
work But up to now, no chromosomal aberrations 
of any kind have ever been found. The sweet pea, 
in common with all other species of Lathyrua hitherto 
mvestigated, has seven regular bivalents, at meioeis 
It 18 therefore of mterest to report horo tho flrst 
discovery of tetraploidy m this plant 

In a family growmg at this Institution, Miss C 
Pellew noticed a plant with constricted pods, such os 
ai-e tyinoai of the half-storilo heterozygous trans 
location plants m Pmitn The plant was vorj' vigorous 
and set a large number of pods which, however, 
contamed but few seeds—nov'er more than four, 
instead of tho usual 8-12 'dDwmg to the lateness 
of the season, no preparations of pollen mother-cell 
divisions could bo made, but mitoses wore found m 
petals and sepals which showed tho plant to bo tetra¬ 
ploid Tho root-tips of ten soodlmgs obtained bv 
selling this plant were exammed cytologically, and in 
every case a complement of 28 chromosomes was 

Tho family in which the tetraploid plant appeared 
was an segregating for four recessive factors 
copper, acacia, glabrous and dull—the last three 
bomg m one linkage group The tetraploid plant was 
dommant for all four genes , it is thus not improbable 
that some factors wiU be available for the study of 
tetrasomio segregation m sweet peas. 

A C FABEBOii 

John lanes Horticultural Institution, 

Mostyn Rood, Merton Park, 
lA>ndon, S.W.19. 

March 29 


Inhalabon of Carbon Dioxide at High Alutudes 

Tub suggestion put forward m Natubk of March 
23 (p 4157) by Prof Yandoll Henderson and others 
to the effect that carbon dioxide might be of use m 
high altitude climbmg remmds me of some trials 
earned out about ten years ago. Messrs Siebo 
Gorman and Co., Ltd , had similar ideas, and they 
lent me a robreathmg mask to try out m the Alps 
I wont up to the Marghenta hut on Monte Rosa, 
to all intents 18,000 ft , to test it I was m fairly 
good trauung at the tune, but had not been above 
about 12,000 ft that siunmor For trial purposes 
this was all to the good, ae I became rather blown 
during the last thousand feet, having walked up fast 
to the 14,000 ft level It may therefore be assumed 
that I was partially but not fully acclimatised. 

The moment I started to rest at the hut I felt 
perfectly fit, and after lunch I lay down for 20 
minutoH or so, before startmg the test I then noted 
pulse and respiration rates, put on the mask and 
notcil them again. I have not a record of the figures 
handy, but con definitely state from memory that 
thoro was an almost immediate drop of 20-25 per 
cent in each rate 

I am afraid 1 did not try tho mask while walkmg 
uphill; but a device which weighs fewer ounces than 
a gas bottle weighs pounds might be worth thmkmg 
seriously about On the other hand, it is quite possible 
that it might defeat ita^ own object, by supplying 
carbon dioxide at the expense of oxygen However, 
the experiment is so simple that it should be tried 
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rhile going uphill, oaro being taken to adjust the 
lapacity of the mask so that the most advantageous 
Illume of air is rebreathed Ihe musk J used was 
^justable m this rospoet The mask should hi so 
designed that tho capacity can be recortled Mme 
was not, aiul 1 probably opened it about half \^a^ 
and chanced tho result 

Incidentally, 1 might record the experiences of 
two well known British clunbers 1 think duruig tho 
same summer One hml tho idea that larlMiii dioxide 
Mas the solution of tho high altitude prohlein , got 
some bombs ihargul with it and persniuh d his 
friend to come luid it st tliini on Monte Kosa Tlu 
proposal was to test them before boioming lu 
.olimatised , and so tiny travillid out to tin Alps 
and straight away crossid Monti Rosa to tho 
Marghcrita hut On arrival there tin \ win so done 
that they had to roiiivo modnal attention and wi le 
glad to got down with tho bombs untistrd Oin 
was laid up for a wot k afterwards 1 his agn is with 
Prof Hondorson s note about the two mm who had 
walked up Pike s Peak w ithout gi tting into condition 
hrst of all 

P I If Unna 

4 0( an s 1 ard 

I ondon S \V 1 
Mart h 27 


Control of Dunes 

liiH and south last conn r of th Mediti irancan 
basin has been desolated by sand dunes minasing 
during the last few luiturns and over smothering 
moro and more of a feitih border of Smai and 
Palestmo Tho means for contiol can be sien m 
(xisting vegetation 

1 xamination of irregular jialm grovts shows that 
a belt throe palms wide, about HO ft , tntuely arrests 
dune advance, by acting as a friction < hitch on thi 
upper wind bonentli which the ground flow of sand 
haze (iiiinot bo formed Lvi iitiially a dune may 
pile up until it slides tlown and tovers tho fiont palm 
stems but the tops still keep a wind t hitch Pockets 
of palm grove boeorae enclosed when dun s flow on 
both sides, but they still maintam a clear ground 
beneath covereil with small plants A gup of 100 ft 
in a belt lots a dune tfirough, and ivon 60 ft is 
precarious 

Besides arrcstuig the front of dunes by palms, the 
gathering groimd behind can be oheekod by Imos of 
OpurUia, which will grow on tho sand buch a lino 
will hold up 10 ft depth of sand, growing up os the 
sand rises 1 hough dangerous m unoei iipicd 
Australia, there is m Palestine such a pressure 
of oooupation that there is full contiol Fig 
18 useful to stop ground flow, but does not grow 
unless some orgomc soil is within roach of tin 

hllNDERS PbTHIK 

Zuwoyd, Smai, Egypt 


A Sine Curve Crack m Natural Ice 
In January of this year, an interesting phenomenon 
was observed on Lake Bohinj m tho Julian Alps 
This lako, m the extreme north west of Yugoslavia 
IS a typical alpine lake, its basin having been hollowed 
out by a diluvial glacier Its altitude is 623 m 


it is about 4 kin long and 1 kin wide In winter the 
lako IS thickly frozen over and last wmter was no 
exception Aoiito tiviigontial tonsions aiwajs set up 
HI tho ICO crust anil lind adjustment in various i racks 
wliifli extoiid ovir the entire width of the lake m 
straight oi broken linos, lus tho case may b© As a 
rule the cracking of the no s accompanietl by a 
powi rful detonation wliiili can be hoard distinctly 
for a distance of sevetal kilomotros 

On January 4 Mi f Avtin noticed a peculiar 
iiack 111 tho ICO It extmdid atioss tho entire lako 
and was aiieut ono kilomi tri in li ngtii Neai tho 
suiilhiiii shore its loiirse was curved and thin 
followed a straight line to (lie ojijiosite sliori The 
crack itsilf however was m tho form of an almost 
jiirfiit smi iiirvi (I ig 1) Ihi wavelength of 



Flu 1 Si ciru <nuk lu tlie Irn of L*ku BolilnJ 


this < iirv© was shout thiee m In its amphtiiili 
al Hit 0 6m llio ici was about 15 cm thick 
ih< ciiuk was about 10 cm widi and on Tanuary 
4 a thin crust of new i<i hatl already formid 
upon it Hiiro wire sovcial other cracks in the 
lot but all of thi m normal that is straight 
n oy too WHO ntwiv frozm over and thin fore 
appoaiid to lie of tlii saint ugi as tho situ lurvt 
irai k 

ft IS suggosfod that the dotooatiori caused by tho 
oicurnnco of me of the normal croiks liberated the 
tonsions in tho smo curve irack The percussion 
startwl by thi i rackmg of the ico travolli^ through 
the lie m tho form of longituilmal vibrations 
Periodicallj alternating condensations and attenua 
tiuns passed across tho ( rock os it was be mg formod 
ui a straight line Might not the c-ombmation of those 
two phenomena furnish tho explanation of the sine 
curve track of tho crack ? I am indebted to Mi 
F Av6m for tho photograph and description of (his 
strange phenomenon 

Pavel (rRoSnJ 

University Ljubljana, 

Yugoslavia 
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Davy's Expcnments on the Frictional Development 
of Heat 

In Natubb for March 9, 1935 (p 369). Prof 
Andrado directed attention to the peraistont text 
book errors concerning Davy’s experiments on the 
frictional development of heat, pointing out, among 
other things, that the much quoted exporiment on 
the meltmg of two pieces of ice by ruhbmg them 
together was not carried out in a vocuum It may 
lie of some interest to inquire how Davy produced 
and maintained the vacuum for the first experiment, 
in winch a gunlock was fired, and for the third 
experiment, in which wax was melted by the heat 
dev eloped by the friction of a wheel rotateil by clock 
work agamst the plate carrjong the wax Davy' gives 
no details of his vacuum apparatus, hut refers to 
the “exhausted receiver” of an “air pump” In the 
first experiment the trigger of the gunlock was 
snapped, ho says, by this means “A slight iron 
wire was affixed to the trigger, brought through a 
hole made in the centre of the stand [supportmg 
the rccciverj, and cemented mto the hole with wax, 
so as to excludo entirely atmospheric air from the 
receiver”* Presumably the same device was used 
m the third experunont to start the clockwork 

In neither case would a vacuum be rnamtamed 
As for the apparatus by which the vacuum was 
produced, it appears to have been an ‘air pump’ with 
a curious history, indeed, a curiosity itself Davy 
had shown some kmdness to the surgeon of a Fn*nch 
ship wrecked at tlio Land's End, and m return the 
latter gave hun certain instruments, moliiding a 
glyster or enema synnge, which Davy converted m 
some way or other mto an air pump This account 
IS given by Pans*, who states that he obtamod it 
from Tliomas Giddy of Penzanoo John Davy, how¬ 
ever, m wnting his brother’s biography, discredited 
Paris’s story of the syringe, allogmg that “Mr (iiddy 
probably had it from some facetious person who 
wished to amuse him , because no one belongmg 
to our family ever heard of this instrument, or of 
the French sui^eon, or of the shipwrecked French 
vessel off the Land’s End, so circumstantially noticed 
m Dr Paris’s lively narrative”* Wliile Paris’s 
account is reasonably credible m view of the scant 
facilities likely to be available to a youth of nmeteen 
m such a remote part of the country as Penzance, 
John Davy’s denial is not improbably due to hia 
extensive irritation with Paris’s .Strachoyan sense of 
a biographer’s duties 

DmiouAs McKib 

History of Science Department, 

University College, W C 1 


' "C'outiUnittona to Phyaiisil and Mrdical Knowtedge”, el 
Tliomu Beddoi^ Bristol, 17IHI, p 0 

• "Ufe of Sir Homphre DavV'.^iidon, 18S1,1, pp 4i-2 

• "Memoirs of the Idle of Sir Humphry Ilevy’’, London, 1 


Identity of Calycoptenn and Thapsin 
A yBixow colouring matter with powerful ont- 
helmmthic properties has recently been isolated* 
from the leaves of Calycoptena flonbtmda, Lomk., and 
the constitution of a dihydroxytetKunethoxyflavono 
ascribed to it. Smee it yielded p-hydroxybenzoic 
acid by degradation with alkali, it b^ame obvious 
that all the six positions of tho fused benzene ring 
were occupied and the substanoe wm a remarkable 
instance of a pentahydroxybenzene derivative oocur- 


rmg in Nature Demethylation gave a new hexa- 
hydroxyflavone, ‘calycopterotin’. 

While tills work was going on, one of us* obtained 
a by-product, thapsm, in the preparation of 
digitoxin from a dried and powder^ specimen of 
tho loaves of a Spanish Dtgtialis, tho botamoal source 
of which was uncertam, but was very probably 
derived from Digitalis thapsi, L The mdependently 
described properties of calycoptenn and thapsin are 
very similar and direct comparison of the two 
substances and their dimethyl others has shown 
their oompleto identity Tho occurrence of a flavono 
with so unusual an orientation of hydroxyl and 
mothoxyl groups m two plants belongmg to widely 
different natural orders (one to the Combrotacew and 
the other to the Scrophulanaoem) is worth notice 
With regard to tho shght precodeiico in pomt of 
tune, we suggest that the name oalycoptorm may bo 
retamod for the flavono constituents of both 
Calycapteris fionbundn and Digitalis thapsi 
W Karbkb 

K VBNKATAilAMAN 

Laboratory of F Hoffmonn-I^ Roche and Co., 

Basle 

IX'partmont of Chemical Technology, 

University, Bombay 

' KatiuiglrUvniren, Sehra am) Vunlcataraman, Biochen. J , S8,1064 
• Kam-r. Uelr CAim Aria, 17, 1560 , 1934 


Philosophical Interpretation of Science 
While it is tiiio that Prof Dmgle* and I can finish 
this discussion m private, it seems to mo there is a 
public importance m differentiating the two schools 
of thought One school claims that science is an 
historical phenomenon produced by human beings m 
their handlmg of tho world of which they aro parts, 
a social practice with technological, experimental and 
theoretical aspects all interlooking and inter- 
ilepeiident Scientists it sees as individuals con- 
seiously or unconsciously fulfilling tho social puipose 
of science even when they are personally mtorostod 
only ui developing its logical framework I agree 
with that view of science 

There is the other school that sees science simply 
as the organisation of our expenenoes m logical 
form Prof Dmgle oven goes further than this for 
ho asserts that “the logical network is the external 
world”, and he behoves this to bo a consequence of 
Hciontifio discovery It was this to which I took 
exception, and I doubt whether either Emstem or 
Bohr, whom he has quoted in support, would under¬ 
write this Bo that as it may, the first view sees 
science in its social context, sees it socially con- 
ditioneil, and keeps the scientist alive to the social 
consequences of his work The second view banishes 
tho world mto a sot of logical ideas. Tho first 
view says that science and philosophies are produced 
by man, are manifestations of his social behaviour 
and therefore exist with him in the external world. 
Tho second view loads Prof Dmgle to say “It 
certainly never occurred to me to claim that the 
external world oontamed philosophies”. The two 
schools evidently speak different languages 
, H. Lew. 

Imperial College of Science, 

S.W7 

■ MAWlg, m, 793. Hsr 11. 1088 
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Nova Herculis, 1934 

Aftkb dropping m brightness at tho end of Ajiril 
to about mag 13, this star has brightenotl markedly 
again A spectrogram secured by an S-lioiirs exposure 
spread over two nights, May 17 -19 (witii tho star’s 
magnitude at 10 0“-10 2“) shows a complete change 
of spectrum Tlio lines of Ko il and | Ke ii] have 
vanished, and tho line's ol [O ij are rau(.li w'oakcr 
The hydrogen linos are stronger ugaui and N ll, |N ii] 
and He n are all ropre'sontod Tho strongest linos 
are now the well known nebular linos of [O in] at 
5007, 4859 and 430;i At an oarlic'r stage (late in 


March) brigiit bands oppoanng simultaneously at 
43(10, 5006 weio identifiotl as [O m] lines. As the 
changing Hpectrum developed, it boeamo clear that 
those bonds were due to [l<’o ii] and N u rosjiectively. 
Tho presence of a bright lino at 4969 and tho absence 
of fKo 11 ] show that tlie [O in] Imos arn now present 
This transformation to the spectrum of a planetary 
nebula and nucleus is typical of nova; 

t’ J M. Stratton 

Solar Physics Observatory, 

(,'ain bridge 
May 19 


Points from Foregoing Letters 


111 successive eloitrolysis of water and tho ic 
Lombmatioiv of the hydrogon and oxygen, Messis 
W N C hristianson, K W Ciabtroc and Piof T H 
Laby have obtauKsl ‘light’ water free fiom the heav'y 
variety, and find the density to bo 12 7 jiaits pir 
million less than that of ordinary water 'flic aid hois 
remark that the partial separation of ‘hcavv’ and 
‘light’ water which takes place during distillation 
produces a noticeable diffcrnico in the density' of the 
first and lost portions of fractionally distilled watii 

Now polttrographic tests, depetidmg upon the 
polarisation produced at a dropping men ury electrode 
in contact with solutions (ontaining compounds of 
manganese and of rhenium, have cenvmccd Prof J 
Heyrovsky that tho effects which ho and Mr V 
DolojSck had previously attributed to tlo piosonce 
of rhenium in cornmoreial manganese salts are ically 
duo to other impurities 

Injection of mumiosc into rats leads to an increase 
ui the content of anti scorbutic vitamin (ascorbic 
ooiil) m some of their tissues, according to Messrs 
B C Ouha and A K (rbosh Tho ovaiian tissues 
of tho pregnant gumoa pig and tho gumea pig embryo 
as well os the ovary of an lulult non pregnant monkey 
wore also founil capable of lonvertmg mannose into 
ascorbic acid vUro 

Tho amount of ascorbic acid iound by titration 111 
cortam vegetabh's is greater after boiling 01 ticating 
with hydrogen sulphide Messrs E W McHenry 
and M L Graham infer that ascorbic acid may 
exist m these vegetables in three forms fri e, com- 
bmod as an ester, and oxidised Onlv tho fiist form 
is estimated when those v'cgctables are extractisl 
with trichloracetic acid, and tho extract titratcil 
against phenolindophenol indicator 

Mr C H Cartwright finds that walei lias an 
anomalously lugh absorjition for mfra-red ladiation 
of wavo-lengths just below 90p. and ho dislncos, in 
accordance with Jiebye's hy]>othosiH, that the mole 
cules m water are bound m a quasi crystalline lattico 
and execute only jiartial rotation 

From ,moasuromonts of tho anisotropic magnetic 
susceptibilities of manganous salts, after allowing for 
tho diamagnetism of the crystals, Messrs K f* 
Krislman and S Banorjeo conclude that only' a small 
Stork effect (splitting of spectrum lines or radiation 
quanta in on electric fiold) may bo expected in tho 
•<S level of the manganous ion, m the crystalline field 

Bosults of analysis of hght scattered by 1.3 cy'clo- 
hexoilieno, a substance related to the terpenes, con¬ 
stituents of many ethereal oils, obtained by Messrs. 
G. B Boiuno and R M Ansidei, confirm that, when 


the compound is piepaied by t'rosslcy’s melliod, it 
contains various impurities, among which are 
bon/eiio and cy< lobexisie 

X-ray analyses of irystallme alkali tungsten 
chlorides of the general formula M,W,Glg show that 
the complex loii VV’jClt, found in then Bolution.s, cs 
also present in tin irystals Mr (' Brosw t gives 
thecry'stallographic lonstants of K,Wj('l» and points 
out that the < orresjionding ai'sonit compound 
CsjAsgt'lf eontains no As,Cl, ions 

Messrs T P6torli and V Rothschild report that 
when a siicimatoioon attaclies itself to the trog’s egg 
in the process of fiTtdisation there are mdicsitions of 
an eleraneal change (action potential) propagated 
over the egg suifaie V Rotlischild had pioviously 
observed that when the unfertilised egg is ‘activated’ 
by priukuig, a similar action potential is propagated 
Mr C F A Pantin ibrocts attention to the fact 
that aci'ty Icholinc, iwlronivlin and other drugs ait 
upon the nerve and the muscle cells of the lixich 
in the same way ns they do upon I'orrcsjionding colls 
ot the higher animals 

Furthei evidenie that the hormones aiixm-a and 
hetero auxin activate growth in thukness of de¬ 
capitated sunflovM I seedlings, by mcriwisod division 
of (oils of (he cainhium, is iidduei'd by' Mr R Snow 
'The same hormones are known to promote tho 
elongation of stuns and of gcrm-shcathes of gras,ses, 
and to aitivate root formation, etc Auxin n has 
been obtained from the tips of grass seodluigs and 
hetero-auxin from yeast and they have also been 
prepared synthetically' 

Tho oecurroncoof a sweet-pea mutation witli double 
the normal mimlior of oliromosomos is reported by 
Mr A 0 Faborg4, who doscribos some of the 
characters of tho new V'ariety 

Mr P J. H Uima describes hia own and two other 
clunbers’ experiences while attemptmg to tost the 
suggestion that inlialation of carbon dioxide might 
be useful m high altitude climbing 

Sir Flmdors Potrio mdicates tho conditions under 
winch tho palm tree and the prickly pear cactus 
{Opuntta) are useful in prevent mg the advance of 
dunes in Sinai and Palestine 

Calycoptenn and thapsm, the former (a vermifuge) 
obtauied from the leaves of tho climbing Indian 
plant Calycopterta jtoribumUi, and the latter obtsimcil 
from Spanish fox-glove, are chemically idcntual 
Mr W Karrer of Basic and Mr K Venkatarainan ol 
Bombay, who ongmally described the properties of 
these two substances separately, now announce their 
identity in a joint letter 
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Research Items 


Early Man m Uganda. Mr K J Wayland, as a pre¬ 
liminary to a Uoalogical Survey Memoir to Ixi ]«ib- 
lishoHl m the counw of tho euriont year, has 
summari'^i d m ehronologieul order tho mam features 
of his studies in Uganda smoe 1019 with lefercnce 
to its prehistory (J Hoy Anihrop Inst , 64, I’t 2) 
n'he prehistory' of a country' is no longer merely a 
(jiiestion of culture soijuences and human tvp'“i, hiit 
has now boon eiilargiKl to inihido the phvsiial con¬ 
ditions, their changes and the elTei Is of these on 
human activities In Uganda there weie not only' 
great elianges of elunate during Pleistocene day s, hut 
also of topography and hydrography', eonsoc|ueiit 
upon powerful earth-moveinontfl, of whieh the Klft 
Valley and Victoria Nyanza are two visible ex 
presaums Two pliivials are tlaimi'il in the Pleistocene 
and in each of them is an intrapluvial period, while 
the post pluvial jicriod is punctuated by two spells 
of moisler climate They ari' separated h\ a relativ el\ 
tlry break and pres'eded by a mere pninounceil awmg 
towards aridity Kartli movements are recoiderl at 
three points, to tho most rwont of whieli the present 
configuration of the Kift Vallev' and the lake ami 
the llow-diri'ction of tho iivei system aio tiue 
Kipiattsl with these events of the Pleistoiene are 
Stone Age cultures With Pluvial 1 are ossoeiatisl 
Earl,v and I.gitei Kaliian In the following inter- 
pluvial, lakes dry up Tho eaily pait of Pluvial 11 
IS associated with Pre-Chelleati and Protosangoan, 
followetl by Chelleo-Aehouletm and Early Sanguan 
It IS cornilated tentatively' with Hiss An intra¬ 
pluvial follows associated with Acheukan, a valley 
culture, and Full Sangoan, a lull culture IMuvial II, 
corrclaterl with Worm, is associated with Mousteiian 
and Lowei Aurignacian, followed by Mill Hay and 
lipper Aurignacian, respoctivoly Tho Aurignacian 
haa the appearanco of a foreign origin, presumahly 
from tho north or north east From the Aiirignaeian 
arise microhthio mdustnea, such as Magosian anil 
Wilton, a dying Still Hay influence hemg discomiblo 
m the former Those are post pluvial and mo 
correlated tentatively with tho Achen retreat and 
Hilhl stadium In Uganda, pottery- appears first with 
Wilton 

Polynesian Mythology A number of legends con¬ 
cerning Maui and Tahaki, tho former tho central 
figure of T’olynoaian mythology, from tho island of 
Fagataii of the Tiamotu Archipelago, arc published 
with H translation by J F Stimson (Bull 127, 
Bomico P. Bishop Museum, Honolulu) The legends 
of Maun and Tahaki are found throughout Polynesia, 
the well-known legend of Maui being one of the most 
widespread of the pro-distribution myths Tho 
principal Tahtvki theme, tho voyage to the under¬ 
world to avenge Homa. is fairly consistt-nt throughout 
Polynesia, but the incidents comjiosiug tho plot differ 
markedly m diflerent localities Tho material now 
published is denved from the narration of Fanua-a- 
Makitua, a former chief of Fagatau and mheritor of 
the esoteric lore of Karaoke, tho greatest of all 
Tuamotuan sagos. His wife Reva refused to receive 
the ancient teaching of Kamake as b«*ing “heathemsh 
nonsense” and her version of the legends is not 
moluded as probably being affected by Christian 
mfluenoe Chants are interspersed throughout the 
narrative These are mostly of an erotic character. 


and have boon included only when they form an 
inttigral oloment m tho progression of tho myth. 
The music of these chants, as sung by Bova, has been 
analysed by E tJ Burrows Verbal rhythm dominates 
the musical rhythm (tho contrary of Kuropotin song) 
mill a further irregularity is due to the pauses The 
accent coi-reaponds to f time m Eurojioan notation 
Tho simple irregular rhythm of the chants, their 
narrow tonal range and prevailing monotone, and 
the (luavenng endings are widespread, and presum¬ 
ably ancient, in Polynesia 

Hair-Tracks of Australian Aboriginals. A detailed a( 
count of the ho of hair upon the bodies of Australian 
abonginals, made by Dr J H Cray, suggests that 
the hair-traoks are highly tharacU'nstic of the race, 
and that they eonstituto a strikuig departure from the 
human hair pattern hitherto accepted as normal (J 
Anal , 69, 206 , 1935) The ilifTorenees are conmx-totl 
with tho presence of centripetal hair-whorls on jaw 
and hock, and reversals of tlie normal hair trend on 
the postenot ot the thigh and on the back Di 
Cray is inclined to correlate tho peculiar rovorsals 
with I'haraetoristic habits peculiar to the aborigines 
T’he ilorsal reversal he associates with gravitational 
and otlu'r foroos mv-olveil m tho maternal carriage 
of cluldroii upon the left hip, and tho anti clockwise 
spiral with the support given by the mother's left 
arm wliilo tho child is being earned The disturbanccw 
of pattern upon the posterior aspect of tho thigh he 
thinks may be brought about by tho squatting habits 
of tho abonginals In tho fintus, tho descnptions so 
far made have mdicated no departure from the 
normal m the hair-tracks But before tho idea c^in 
be accepted that habits alone can pnxluce in each 
generation imifonn and characteristic hair-pattems, 
more would have to l>o known regardmg tho hair 
tracks in other primitive races 

Spines of a Spinous Rat. Spot imens of tho spinous 
rnt of Amarai {Jiattusjerdoni ostmensts. Alio) have been 
oxarauied by Yosio Abo, particularly as regards thi 
curious spmos which project beyond tho normal fur 
(J Set. Hiroshima Vniv , 3, 107, Dec 1934) Con 
trary to what has been suggosteil as regards the 
spines of other species, those do not appear to be 
shed m winter, nor ore they noticeably fewer m 
younger animals Their arrangement in tho skin 
shows that they correspond m a hair group to a 
Mittelhaare, and this mdeod may bo a spme in some 
groups, and in others an onlmary overhair A 
tendency in one direction or the other means the 
difference between a richly-spmed and a poorly- 
spmed individual In transverse section the spmes 
are flattened and strongly curved in at tho sides, 
and although at their place of ongm they contam a 
well-developed medulla, the subsequent constnctioii 
has tho effect of restricting the medulla to the 
thickoned edges 

Some Laurentian Copepodt. Prof. Arthur Willey has 
recently diseussed tho variations of oertam cojiepods 
which ore of much mterest (Trans Roy. Canad. Inst , 
20, Part I, 1934). In a letter to Natubb of August 
8, 1926, he briefly described a new oopepod Cantho 
oamptus hiatus from a swamp beside the Nikaban 
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River. TJiia Hpecie'i hus. now been founil again in 
water accumulating in the funnol-shapwl leaves of the 
pitcher plant, Harraccnw purjnirw, in Qiiolx'i The 
fifth foot la pueuliiir in having only hvo inaiginal 
bristles instoiui of tlie usual six and is ihstinguished 
as the forma uxeohcola, the more northerly form 
bemg the forma paludicola It is marie the type of 
the new sub-gonus PenUicamphis Eat h form is found 
assooiateil with a different species of ('pilopa Several 
more spocios of Canthacantpt-ui are re desi ribed and 
variations noted There is a general snnilaiity in 
the nature of tht variation, and at the same time 
some parallelism as well as mere identity between 
European and trans-Atlantic species and races In 
Cyclops vernalia and f' vrnoslus the \aiiutinns aie of 
different kinds, although the species are tairly tlosi*lj 
allieil and live together in a Hiniill sjiaco uiulei 
identical conditions They wore found in u small 
spring m almost [iiire culture wlien the rcs| of the 
countryside was covered with a thick mantle of 
snow and ice in the foothills of the Laiirentians A 
suigle ovigorous female of the rare ('yrlops inodrjiliis 
was found m water poured from the subiueigid 
introrse leaves of the vellow waU-i lilj 

Pcnzidx of Louisiana Mr Martin J> IturUviiiuod 
has contmuod his studies on penicids {Hull Amrr 
Mas Nat Hist, 68, U)H4), a companion jiajs i 

having appeareti a few iiiontlis ago (Hmgliam Oi eaiio- 
graphic Collection, 4, 1 , 1934) The present invesli 
gation IS mainly conhned to the eastern jiortion of 
Louisiana, and the material is estuarine and littoral 
It IS very satmfactorv that tho importanie of the 
larval history is realised Tho classification is thus 
based on the structure of both adult and larva Kour 
sub families of the Pena;i(Le are recognised and tliesi 
are discussed particiilnrlv m tho light of larv al historv 
Tho AristaimiH and Solonocei iii.c show closi' alhnitu s 
and are contrasted with a second group compospil of 
PensBinaj and Eusicyoninie All tho descriptions are 
detailed, and great care has lioen taken m the c\ 
amiiiation of all essential characters It is interesting 
that the author is of the opinion that m all I’ciia-ida- 
the pleurobranchs aio the last gills to appear m larval 
development He finds that “postrnysis larva* of 
Pona'inm completely lack pleurobranchs and arc in 
distinguishable in this from larval Eiisicyonina>, in 
the further course of dev elopment, the Peniriiiii* i«ld 
pleurobranchs to somites behind VIII and l\, as 
well as to those somites, while tho Eu'ic\onmn* do 
not develop them Ix'hind IX" 

Bryozoan Fauna of the Faroes Until the jiresent, 
rooonis of Bryozoa from tho Eaioo Islands havi* lH>en 
extremely few This gap m our faunistie knowledge 
of this region has now been filled by tho publication 
of a hand list of the Bryozoa of those Lslands (“Zoo¬ 
logy of the Faroes” Section fig Bryozoa) compiled 
by P. L Kramp Tho list coinprisi's 82 species all 
from tho Faroe plateau proper—that is, uithm the 
200 metre "line and tho Faroe Biuik The list is 
followed by a brief di8cus.sioii of the bryozoan 
faima of the Faroes from a zoo-geographical point 
of view 

Diagnosuc Characters of Woods. In v arious countries 
now, attention is being paid to the possibility of 
distmguishmg between the woods of different tree 
species with a much greater appreciation of the diffi¬ 
culties created by the range of diversity m structure 


within a species Tlie dilhculty is greater with soft¬ 
woods whore the structural element oomi>osing the 
wood IS so uniform, and Mile M Hrom (Bull lulemat 
(If I'Acad Polutuiise Sri Nat , 19.34) has recently 
tested, on Ian h and spruce, the method suggewU'd 
by Dr J A Stamm (Hot Uuz , 92, 19.31) Dr 

Stamm couhUhI the number ol uitersectious of double 
traoheid walls, conipaieil with tnvchcid ray walls 
met with along a senes of horizontal planes in tan¬ 
gential lungiLiidmal sections of the wood 'I'hc ratio 
thus obtained expresses the average Icngtii of a 
tracheid in contact with a rav compared with the 
total tiaclieid length, and lutius laiigcd in American 
tioes from 0 072 to 0 288 Mile Brcm finds that, 
if the carlii*st rings on latcial hi am lies arc neg¬ 
lected this ratio prev*cs a good diagnostu i har- 
actor to distinguish between spruce (0 1-0 2) and 
larch (0 2 O 3) Obviously, from tlie range given, 
this character could not safely be used alone 

Petroleum Geology of Western Canada. On February 
12 Mr A J Goodman read a paper before tho 
Institution of Petroleum Technologists entitled 
"Notes on the Petroleum Goologv of Wdstern 
Canada”, which includes an accoimt of the author’s 
conception of geological conditions obtaining in tho 
Rocky Mountains and footfiill regions respectively 
and of oil and gas loservoir rocks in those regions 
Tlie views expressed are founded on detailed practical 
work and on the ooUoctod data of numerous oil wells, 
as IS evidenced by the mimbor of sections, sketch 
maps and photomicrographs included m tho report 
Briefly, it is contended that in iiost-Cretacoous tunes 
the wliolo of the Rooky Mountains was compressed 
by tho advent of geusynolinal strata between the 
Canadian Shield and the Jurasside Mountains ; hence 
tfioir wedge-shaped profile with flat overthrusts on 
tho borders and steeper thrust faults witbin Surface 
structures m tho foothills are prodomuiantly' imbii- 
cations in Mesozoic rocks caused by the .shortening 
of undorlving Palu'ozoic hmestone by ovorthruats 
Oil and gas source roiks ate claimed to be primarily* 
PaLi'o/.oic, thoiigli soim* may be Mesozoic Tho 
presence of oil and gas in Mesozoic strata may bo 
ascribed to upward migration, preservation in pores 
and cavities and final scvvling off by secondary caloitu 
and silica , it may bo attribiilcxl m part to com¬ 
pression of Palwozoic lunivstono by the Mosozoic load 
and Utor, m Laramido times, by tectonic compres¬ 
sion , fhese factors caused oollapse of cavernous 
zones of Palwozoio hmestone and consequent upward 
expulsion of oil and gas mto the Mesozoic strata 
Throughout this process the lighter constituents 
were rotaincxl m such small voids as escape.l collajiso 
m tho reservoir rock. This separation of lighter 
oonstitnents may also have been furthered by 
selective adsorption of secondary sibea and silicates 

The Movement of Desert Sand. In a study of the 
movements of sand particles m a sand storm or sand 
eloud. Major R A Bagnold has criticised tho view that 
tho particles aro kept aloft by upward components of 
the turbulence of the wmd Discussing the physics 
of a desert storm in a pajier in tho Geographical 
Journal for April, he shows that tho support mg air 
currents, duo to eddies m thii wmd, am not strong 
enough to support the average sand gram Moreov ei, 
in open desert country where sandstorms froc|uentl\ 
occur, the wind currents are unusually steady* Major 
Bagnold finds the chief cause of the fly'uig sand grain 
18 a boimeing action. A particle of sand gams a 
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Itorizonial velocity uijual to that of th« wind a» it is 
liftod off the ground It strikes the nearest hard 
surface and is deHocted upwards to a height deter¬ 
mined by velocity and size Smaller grams at rest 
on the ground will also bo distiiibod and made to 
splash upward into the moving iiir i-iirrents The 
Iximbardment of large grains or pehhk's, too heavy 
to bo lifted by air currents, will help to move these 
larger grains along the surface befoio tlu' wind 
Furthermore, when the sand cloud leathw an area 
where the grams are eijuiil in size to those in the 
cloud, there will be little bouncing and the grains 
will tend to ho on the surface Thus, in short, sand 
will (olleit and tend to loim a dune in those areas 
where the sizo of the suiface giains is the same ns 
that of the moving sand 

Lightning Photographs 1'ho Smithsonian Institu¬ 
tion, Woshuigton, has accounts of two nuiiaikuble 
photographs of lightuuig taken iii ltM»8, and now 
published at the suggestion of Jlr U F J Sc honlond, 
of the Univ ersity of Cape Town The first was taken 
with a camera revolving onco in fiv e sei ends It 
was a very bright flash and the tlninder it lauscd 
was verj shniii and sudden, like tho sound of a 
caiuion If it IS assumed that the distance of tho flash 
is 1,000 ft whi( h, ae< ording to Mr Larson, of Chicago, 
who ofiserved and photogiaphed it, is a eonscTvativo 
estimate, then the diameter of the flash is more them 
18 ft Ho describes it as a flash, botwoon two clouds, 
havuig the appearance of a flexible tube of very largo 
diameter, appearmg instantaneously during a very 
heavy rainfall Tho second flash photographed looks 
as it thcio were foui separate rushes following one 
another ui the }mth openod by the first «hsibarge It 
shows a meandering and very eomjiheatod flash 
Mr Larsen suggests that tho path was a jiartial 
\ aeiium of low resistance, which tho bonded (or 
striated) appoaranee of the flash tends to confirm 
The whole flash seems to be tnmle up of striated 
ulternab) light and dark spaces nol imlikn tho strioi 
produced m a vacuum tube 

Theory of Adsorbed Films on Metab. It is well known 
that a sparse adsorbed layer of alkali metal atoms on 
a rnetal surface will greatly reduce the work function 
of tho latter, and this is attnhutoil to an electrical 
double layer formeil by atoms which liuvo oaeli 
lost a valence electron to tho underlymg metal A 
similar reduction of tho work function is, however, 
obtained with a thin layer of barium, strontium or 
calcium on a tungsten surface ; tho first ionisation 
potofitiab of these elements are all higher than tho 
work function of tungsten, and tho oidiiiary view ot 
tho ionisation of tho adsorbed atom does not apply 
R W Gurney (Phys Jfci) , March 16) has examined 
this jiroblom by quantum mechanics A simplifled 
picture shows the adsorlsHl atom core ^ a potential 
well separated from the potential Ixix of tho mterior 
of the metal by a barrier A solution of the Schrfldinger 
equation for this system gives a sot of allowed energy 
levels which belong jointly to the metal and the core 
In practice, the function, corrospondmg to the 
electron density, shows a blurred energy level corre- 
spondmg approximately to the ionisation potential 
of tho adsorbed atom and filled with electrons to 
em extent dependmg on the relative positions of this 
level and the cntic^ Fermi level for the metal. This 
model shows how an alkalme-earth atom may ^have 
very hke an alkah metal m forming a double layer 
It also explains the observed variations of the strength 


of tho double layer with the number of atoms 
adsorbed, and the {irobabilitv of ionisation of the 
atoms when those are evaporated from tho surface 

The Quinhydrone Electrode. The so-called qumhy 
drone electrode has come mto extensive use since it-s 
investigation by Hiilmaim m 1921 and is known to 
bo affecttsl by salt orroi's, due to tho change in the 
activity ratio ot quinone and hydroquiiionc, the 
dissociation products of quinhydrone, in presence of 
salts F Hovorka and W G Dearmg {J Amer 
C’hein Sor , 57 , 446 , 1936) have now earned out a 
systematic investigation on this matter, and then 
pajici UK hides suiiio useful practical details of the 
electrode Thev^ mode tho comparison against a 
hydrogen electrode ami detenuimsl tho salt error for 
fourteen solutes at t oiicentrations up to 2N A 
neatly' Imear relation between salt error and con¬ 
centration of solute was found and constants to be 
used in the correi-tion of pH values wore derived 
Tho salt errois were found to bo additive for many 
mixtures, which simpldies matters, but some aiiom 
alios wore found with mixtuies of sulphates and 
hyslrochloric acid Tho normal electrode potential 
ol tho system ()umoiie hydroiiuinone was found to 
bo 0 60938 at 26", and tho standaid qiimliydrone 
elei trode was found to have a potential, with n spect 
to tho hy'clrogon electrode, of 0 69916 at 25° 

Constitution of Coal. Altliongh it has long boon 
known that coal results from tho slow transformation 
of vegetation, the exact course of this change is still 
a matter for investigation and dispute. Much dis¬ 
cussion has ranged round tho question whether coal 
substance is the survivor of either or both tho 
cellulosic or lignm oonstituonts of tho ongmal 
vegetable matter One method used for studymg 
this question has been to subject coal—after oxtrou- 
tion of resinous or oily matter by solvents—to a 
process of loutrollod mild oxidation, for example, 
with alkalmo potassium pomianganate From the 
nature of tho products, mfereni es could bo mado as 
to the constitution of the ‘coal’ substance from which 
they wore deriveil. Since 1020 it has been known, 
followmg the work of Fischor and Schrader, con- 
finiieil by Francis and Wheeler, that benzene oar 
boxylic acids were present m tho oxidation products, 
pointmg to tho existence of ready formed benzene 
rmgs m the original coal Prof W A. Bone and Ins 
collalxirators have camod out such oxidations 
quantitatively so os to account for all tho carbon m 
tho raw material, and in a recent paper (Proc. Roy 
Soc , A, 148 , 492 , 1936) they give tho results for a 
oomploto range of materials, cellulose, lignin, peat, 
lignite, bitummous coal and anthracite The products 
got from celluloso wore almost entirely carbon 
dioxide and oxalic acid, with no benzenoid acids. In 
all the others benzene carboxylic acids were important 
constituents, representing up to 60 per cent of the 
ongmal carbon m tho cose of anthraoute. Small 
proportions of acotic and oxalic acids were also 
measured From those results it is concluded that 
lignins have been the chief progenitors of coal sub¬ 
stance, the cellulose havmg mainly disappeared 
durmg its formation All the benzene carboxylic 
acids—except benzoic acid—have been isolated m 
the products, but tho peiita- and hexa-carboxylic 
acids predommate The results also support the view 
that lignin has an aromatic structure, and favours 
some such constitution as indicated by the formulee 
of Fuohs or Sohrauth. 
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South African Archxology and Ethnology 


T HK recent la-tuo of the South Afruxin Journal 
of Science, vol 31, contains several papers on 
archsBology and etlmologj read before the South 
African Association for the Advaiii enient of Sdenie 
at its meeting held at Port Eliraheth in July 1934 
which are of more tlian local inteiest in thoir general 
bearmg Unfortunately, it is not possible hi le to 
do them full justice, and little more than a brief 
reference must sulhce to dinst atb-ntion to the tnoie 
outstanding 

In his pri'sidential address to Section E, Piof L E 
Mamhard, of the University of the Witwatcrsiand, 
dealt with the luigiiistic approai li to South Afruan 
prehistory and ethnology, and afp'r discussing the 
general prmciples upon whi( h study of the morphology 
and vocabulary of a language may assist the ethno¬ 
logist and prehistorian, applied these prim ijiles to 
the problem of the distribution and relations of 
Uushman, Hottentot and Bantu in the prehistory 
and early history of South Africa A compaiisoti of 
the Bushman and Hotti'utot tongues, as well as of 
the two click languages spoken m t'cntral Tangaii> ika, 
points to a remote separation, long migration from 
north to south, followed by re encounter of the two 
pieoples, and at the same time suppoits the \icw of 
the school in physical anthropology, which inaintauis 
that the anatomical differenoe between Bushman 
and Hottentot is a fiction. On the other hand, the 
Hottentot distribution at the time of Bantu invasion 
and tho continued oncoming of the Bantu fiom the 
sixteenth century, when tho Portuguese recorded 
that they were already occupying the south-east 
coast, 18 to bo mferred from ptiV‘ 0 -namo.s, while the 
cultural relations of tho two sets of people are 
mdicated in their loan-words Loan words relutuig to 
cattle and magic, for example, support tins aiguiiieiit 
Among the archwological communii ations. that of 
Mr John Hewitt describes a number of arrow lictwls 
and barbs now in tho Albany Museum, Uraliams- 
town Of these, some were recently disco\orod by 
Mrs J B. Meaker in the neighbourhood of Thaba 
’Nchu, with other microliths, generally at the edges 
of dongas where pot-clay remains These are pcdiincii 
late m form and of chalcedony or ijiiaiti Two 
tanged arrow-heads discoverivl by Mr H J Aitcliison, 
also at Thaba ’Nchu, aie of mtcri'st in view of the 
author's opmion that they lend support either to the 
view held by tho Abbe Breuil that tho tanged airow- 
head is a contribution to South African culture of 
the northern neolithic of the proto-dynastic civilisa¬ 
tion, or that it IS a locally evolved derivation from 
uninfluenced Still Bay or Wilton 

Canon W. G. Sharpies argues against tho human 
ongm of tho so-called ‘■'Victoria West Implements” 
in dolorite, and demonstrates tho production of 
implement-hke forms m this material by jiun-ly 
natural caijses. 

An important paper by Dr P. W Laidler deals 
with the archseological and geological sequence in 
the Transkei and Ciskei. He points out that while it 
18 probable that the stone age cultures of South 
Africa wore less ancient than their European parallels, 
the absence of Pleistocene ice ages in South Africa 
deprives archseologists of the assistance they afford 
in Europio. There is, however, evidence m the Ciskei 
and Transkei of archasological relationship with 
pluvial periods which correspond with tho phases of 
the 100 age. As a result of the demonstration of the 


lulatiun of iloposits and typos of industries on a 
number of sites, it is concluded that Stolloiiboseli 
occurred m a wet jieriod, in wdiii h terrace gravels 
weie laid down, possibly Gun/.-Mmdel, Riss-Wurrn, 
wdiile Eaiiresrnith, now shown to bo widely distribiihsl 
anil not restrii-tod to the Free .State, belongs to the 
gravels of a docieasing rainfall, a Levallois te( hmqiie 
being pn'sent Thus < iiltuie is shown to evolve from 
a late .Stellenbosch and to pass into the Middle Stone 
Age, a griuled series having been foiinil on a sih' 
at Bon/Ji Bay Tho excavation ot a Transkoian cave 
proiluced further o\ idence of the < ourse of evolution 
of tho Middle Stone Age, showing that high-backeil, 
patallel flaked, lance-heads with revolvml flaking 
proeodotl loaf-shaped secondarily worked blades 
Duruig tho Middle Stone Ago there was a further wot 
period, piodiicmg a layer of stalagmite m a cave 
where all rock is now dry, and possibly equating 
with Buhl Tho leaf points coincide with a dry 
peiiod, while tho Middle Stone Age closisl with a 
period of seasonal rams In tho late Stone Age 
modem dry cluuate supervened 

In physical anthropology the skeletal structure of 
the Bushman naturally figures prominently A 
symposium of members of the Department of 
Anatomy, University of the Witwatersrand, took 
place in which tho physical characters of the Bush¬ 
man were subjected to examination m detail This 
IS lii're roportisl m very full abstract, and inevitably 
will in future be reganlisl as a standard reference. 

Before dealing with this communication, however, 
mention must bo iiiailo of a repoit on human skeletal 
remains from East London, presented by Mi L H 
Wells, of the Department of Anatomy, University of 
the Witwatorsrand Tho material was obtained by 
Dr P W Tiaidler during his excavations on East 
London sites, and provides the physical anthropo¬ 
logical coiuitorpart ot tho arohmologicnl results The 
remains fall into throe groups Tho ‘Main Senes’ 
from various sites consists of eleven mdividuals, 
mostly of rooc'it prehistoric age, the second group, 
the Quignoy Kluit sonos, belongs to the period of 
Eurojiean ocriipation and tho thud, tho Cemetery 
senes, comprises throe skiilLs from a Bantu cemetery 
dated circa 1800-1870 As a general result, it is 
said that the heterogeneous character of tho material 
points to tho fundamental importance of adequate 
definition of ethnic types m South Africa The 
presence of Bantu features m tho more recent skeletons 
IS the physical toimtorjriart of Mamgard’s historical 
data of the infiltration of the Bush population of 
this area by a Bantu domoiit, and tho prodommantly 
Bush-Boskopoid character of tho Cemetery senes is 
strikmg ovidenic of the persistence of this ancient 
type, despite subsequent changes in tho population 
The symposium on the "Skeleton of the Bush 
Race" I'ousiBts of eight communications, oa<,h dealmg 
with some specific uivesligation btisod on known 
Bush material, partly from the McGregor Memorial 
Museum, partly from the anthropological collection 
of the Department of Anatomy at the University 
of the Witwatorsrimd The points covered include 
the skull, mandible, dentition, shoulder ginlle and 
upper limb, vertebral oolunm, sacnim and lower 
limb So far ns tho detailed results here recorded 
may be reduced to any general principle, it is that 
they pomt to the Bush type bemg highly evolvetl, 
but at tho same time much specialised Thus m 
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relation to tlio calvaria, it ih pointed out that on 
exan^iuation ot curvatures of the erama show that 
the Bushman occupies a liigher evolutionary place 
than Cro-Magnon man, and according to one method 
of study even a higher rung than the Kiiropoan This 
latter rcvcult. however, is duo to the i-mployment of 
a method whuh as a me-asuro of fcetahsation pomts 
to an extreme specialisation rather than a high 
status 111 evolutionary development In the examina¬ 
tion of the pc 1\ IS, by Miss Margaret Orford, the rc'siilts 
point to the similar indication of spoeiahsntion iShe 
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concludes that the Bush pelvis is prunitive or ape¬ 
like m many respects ; and on the whole the Bush 
female pelvis exhibits primitive charactoristios in 
more exaggerated form than does the male The 
bones are small m absolute measurement, but 
massive in proportion to their sir,c' The sox differences 
are well-markcxl The Bush iieK is was capable of 
developing ucvondary specialisations, such as the 
exaggerated features of sexual differentiation, the 
shallow acetabulum, etc It is, therefore, an intimate 
ailmixtiire of primitive end specialised features 


Systems of Economic Reform 


D uring recent years, mi-n m all walks of life 
have begun to cpiostion tho present strurturo 
of society with its apparently inevitable liability to 
poiiodie maladjustments, and in an endeavour to 
suggest a leinody of [iresent ills, all kmds of pro¬ 
posals have been put forward The very multipheity 
of these jilans foi ccoiumue hettonnent, however, is 
bewildering and confusing, even to those who have 
the time to examine them m some detail For this 
reason alone th<‘ recent puhheation by tho Kngineers’ 
.Study Giouji on Fcoiioiuks oI a chart analysing in 
(oiivenient foiin ttii' salient features of fourbsm 
diflen'nt jiiojiosals for economic reform should serve 
a useful purpose lii addition to this chart, the 
Group, which was formed by a number of engineers 
and men of science somewhat more than a year ago, 
has recently propan'd a valuable interim report* 
which examines twenty four separate sets of pro¬ 
posals, analysing tluun under thiee headings, namely, 
(ci) rnonetaiy, {b) mdiistiial planning and (c) a eom- 
bination of industrial planning and monetary Tho 
loal division of ojiiiiion which this classihcatioii is 
intc'tided to emphasise is that c'xisting between those 
who think that prospeiity can bo reachesl by altera¬ 
tions, radical or otherwise, in the monetary system, 
and those who believe that some control of iiidustrial 
production is icsjuireil Tho division is also of im- 
jiortanco in rc'spect of immediate practical jiossi- 
bihties Few if any of the monetary proposals would 
require elaborate prelimmaric's, and most of them 
could bo brought into full opeiation m a com¬ 
paratively short tune It is otherwise with the 
schemes which involve planning, as these would 
almost mvariably take time to put into jiraefice 
Most of those who make proposals for economic 
refonns start with an analysis of tho present situation, 
and them is a considerable difference of opinion as to 
the main cause's of the position, though there is a 
measure of agreement among certain groups of 
schemes Several of the proposals for monetary 
reform definitely assort, that insufficient purchasing 
power IS at present distributed to purchase the goods 
which are being produced. Tho supiiorters of tho 
(Vinsumer Money Ixiague and of the Social Credit 
Scheme of Major Douglas assert that this deficiency 
is automatic and mevitable , accordingly the Con¬ 
sumer Money League advocates local iiote issues, 
while the Douglas proposals suggest remedying tho 
deficiency either by issuing credit to retailers con¬ 
ditionally on sales at regulated prices, or by way of a 
national dividend’ to every mdividual 
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kngliicer*’ Study (ironp on Economlci, 


In the opinion of Mr J M Kejnos, tho doficioncy 
of piirchivung power is not necessarily permanent, 
and his immediate lemctly for tho present situation 
IS large scale puhhe works, financed by Government 
loans The I,ondon Cliambt'r of Commerie suggests 
tho monetisation of commodities by issuing currency 
against eligible trade bills ISilvio Goscll’s ‘Demurrage 
Money’ scheme, which mvolves the elimination ot 
interost, and the Kearney ‘True Finance’ scheme also 
assert that there is insuffh lent jiiiri basing power, but 
tlieir mam remedy is designed to correct this shortagi' 
by uicreasing the vi'locity of circulation rather than 
the amount of money 

Two more schemes, those ot Lord Molchett and 
Prof F Soddy, iliagnoso a shortage of effective 
purchasing power, but do so somewhat les.s definitely 
than 18 the ease with tho other schemes previously 
mentioned Lord Melchett projioses to meet the 
apjiarent shortage by monetisation of commodities 
and by paying off the National Debt by moans of 
bank drafts Piof Soddy holds that the shortage 
is duo to the fact that it is to the interest of the 
bankers who control the issue of money to keep it 
scarce, and he therefore advoentos tho nationalisation 
of the issue of eurrency anil nreilit and the control of 
such issues by a scientifically deti'rminod price index 

Tho three remaining monetary schemes examined 
in the report, namely, tliose of McGregor, Deane and 
Sir Basil Blackett, stniss lock of balance as being 
mamly rfisponsiblo for the present situation The 
McGregor plan defini's balance bis that between 
spending and savmg, and holds that the existing 
situation IS due to over savmg and that it can be 
rectified by raising or lowering the general salary and 
wage level by cswofully calculated jierciintagcs The 
Deane plan, which is American in origm, stresses mal 
distribution of purrhosmg jiower resiiltmg from 
technological imemployment os tho root of the 
trouble and eiccordingly proposes a special kind of 
unomploymont insuremoe Sir Basil Blackett suggests, 
m hw “Planned Money’’, that tho lack of haleuice 
IS more general and requires to lie remedied by a 
currency based on a price index and msmaged with 
the view of maintaining stable prices He also 
commonds planning tuid co-ordination 

The next group of sehemes arreugns unco-ordmateil 
mdividualism as largely responsible for tho present 
troubles Tlie schemes CBin conveniently be emolysed 
into two sections, namely • 

(а) Mr Harold Macmillan’s “Reconstruction’’ pro¬ 
posal, Fascism, the ‘New Deal’m the United States, 
and the schemes of the ‘New Bntam’ Group and of 
the ‘Political and Economic Plemning’ Group, 

(б) H S Jevons’s ‘Credit Income System’, Com¬ 
munism, Technocrticy, tho programmes of the Labour 
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Party and of tho Sociahat League and the athomo 
^propounded by Kdward liellamy m “Lookuig Bai k- 
wards” (published 1805) 

Each of the achemes in section (a) proposes a 
planned and co-ordinated efonomic system, but 
none of them, except that of tho ‘Now Britaui’ 
group, involves a departure Irom tho basis of {irivabi 
enterprise Planning and co ordination are also part 
of the (’onsorvativo and Lilx-ral proposals, but foi 
them tho main aourco of our troubles is to be foiiiul 
in the mtomational sphere Both r(s>ogmso, however, 
that the mtomational situation is not capable of 
diroct control, and therefore planning in some ilegioe 
becomes a necessary national policy Mr Harold 
Macmillan proposes a compromise between the 
individualist and collectivist lines of Ihnught A 
Central Economic Coiini il would aim at mamtnining 
equilibrium lietwis>n supjily and demand by ex))nnd- 
mg demand, romombermg that the worker is also a 
eonsuinor Labour would bo lopnsented on this 
Council, and while interfcronie by woikeis m the 
daily management of industry is rejected, the 
industrial system would be hiimanisi d and 0|>por 
timitias for spisuilativc' piolits inui h rediici'd 

Tho BIX schemes in section (6), while they stress 
tho failure of unco orduiated mdividiinlisin, aic 
sharjily distinguished from those m section (ii) by 
their emphatic assertion that the underlying causes 
of our jiresimt economic troubles are the ‘jiroht 
motive’ and private ownership of tho means of 
production They rogaid a shortage and mill 
distribution of purchasing power as inevitable so long 
as these continue, and they therefore projiose that 
tho community shouhl take over tho owneiship, if 
not the operation, of all production 


University and Educational Intelligence 
Cambhidoe —The Adams Prize for 1033-34 has 
been awarded to Dr Sydney GoldsU'in, former f» How 
of St John’s College Dr L Roscnhcatl, St Jolm’s 
College, is highly commcndi'd for liis essay The pri/o 
IS awanled every two years for an essay on some 
branch of pure mathematiis, ostionomy, oi other 
branch of natural philosojihy The Sheojishanks 
Exhibition for astronomy, valued at about £40 for 
three years, has been awarded to S W Shiv'crshwar 
kar, scholar of Sidney Susst'x College The successful 
candidate is required by statute governing the awaid 
to become a member of Trmity College 

An appointment to a Busk studentship in aero 
nan tics will bo made in July The studentship, 
worth £160, is tenable for one year, during which 
period the holder will be expeetc'd to devote his 
whole time to research Forms of application may Im' 
obtamed before Juno 8 from Prof B Mclvill .Tones, 
Engineering Laboratory, Cambridge. 

London^—-T he following appointments have re¬ 
cently been made Dr C H Lobban, since 1920 
University reader m civil engineering at King’s 
College, to be professor of civil engineering. King’s 
College, from October 1, 1985 ; Dr A St O .1 MoC 
Huggett, smoe 1931 reader m pharmacology and 
■ member of the physiology staff m the University 
of Leeds, to be professor of physiology, 8t Mary’s 
Hospital Medical School, from October 1 ; Mr J P 
Ross, since 1931 Umvorsity reader m surgery at St 
Bartholomew’s Hospital Medical College, to be pro¬ 
fessor of surgery, St Bartholomew’s Hospital Medical 


College, from October 1 , Dr H A Moss, suice 1028 
dirci tor of the Tyneside Council of Social .Service, 
to bo reiuler in so< lology, Bedford College, from 
0( toiler 1 

Tho title of professor ot political economy in the 
University has been conleirod on Mr N F Hall, in 
respect of the post held by him at Univ'crsity Colli'gc 

OxfoiiD The scientific contributions of early 
mi inbers of tlio Queen’s College foimed the subject 
of Dr K T Gunther’s lecture last week, with especial 
lelcience to the wolk of JOdmond Halley and Thomas 
Pennant who to a very large extent hiiv e the credit 
for having si-ciircd the publication of Newton's 
‘ Piineipia” and Gilbert Mhito’s Natural llistoiy of 
.Selborne” Sii .lolm Flovei, the inventor of the 
pulse watch and advocate cif colil hathing, was also 
a inemboi of tho College 

Commonwealth Fund Fellowships tenable by 
British giaduates in American Univci-sities for two 
\ears beginning September 1935, have iciciitly been 
awarded to the following, among ot III rs Dr F X 
Aylwaid (Liveipool) to Johns Hopkins University, m 
bioi hemistrj', Miss M E Francis (Girton College, 
Cambridge) to the University of California, m geo- 
giaphy, A R (limmill (tilasgow) to Rutgers 
Umversitv, in plant pathology , Dr Ronald Grant 
(Queen Mary College, l.ondon, and Universities of 
Edinburgh and Leeds) to tho University of Chicago, 
in zoology, J G. M Hamilton (Eilinhiirgh) to 
Harv'anl University, m me dii me , W K Hawthorne 
(Trinity College, Cambridge) to tho Massachusetts 
Institute of Ti*elmology, m engineering , Miss G G 
Irfiylioume (Umversitv College, Cardiff) to tho Uni- 
vorsity of Chicago, in statistics , F V Pneo (Now 
College, Oxford) to Prmcoton University, in physios , 
M H L Pryco (1’rinity College. Cambridge) to the 
Institute for Advanced Study, in mathematii s , O D 
Roi-hcstei (Armsliong Collogo, Newcastle) to tho 
Umversitv' of California, in jihysics , E 1) Tagg 
(I’liuro College, Cambridge) to l^rmceton Umvorsity, 
m mathematics , Harold Walko (University College, 
Exeter) to thi University of Califiiniia, in physios , 
Kenneth White (Quinui’s College, Oxford) to tho 
Umviisitv of (. liicago, in economics, John Wilkin¬ 
son ^ArtnBt^ong College, Newcastle) to Harvanl 
University, m botany, R R Williams (tlorpus 
Christi College, and New College, Oxford) to 
Pimecton Tbiiversity, in chemistry , Leslie Young 
(Imperial College of Science and Tisdinology' and 
University College, lAindon) to Washmgton Uni- 
versitv', in biochemistry R B Bryce (Toronto 
and St John’s College, Cambridge) has been 
awarded a British Dominions fellowship to Harvard 
University, m economics The following have 
biM'n appointed to fellowships tenable by can 
didatos holding appomtments m (Tovemmont scrv'ico 
overseas W E Colien (Wesbirn Australia, and 
Council for Scientific and Industrial R&search, 
Australia) to the University of Wisconsm, m wood 
chemistry , H C Forster (Melbourne, and tlii' 
Department ol Agriculture, Victoria) to Iowa Stale 
College, m agriculture , J O Gibbs (New Zealand, 
and the Department of Agrioulture, New Zealand) 
to tho University of Minnesota, m agriculture , 
H. J. N Hodgson (Melbourne, and the hingineering 
and Water Supply Department, South Australia) to 
Harvard University, m ongmoermg, C C Weasels 
(Pretoria, and the Department of Agriculture, South 
Africa), in veterinary science 
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Saencc News a Century Ago 

Ascension Island 

Asi'ciiwion iHland, wluch has tho wnalU^Ht popula 
tion of anv Ilritish Dominion, was taken over m 
Ot tober 1815 Twenty years latt'i, at a meeting ol tho 
Koyal (Icographical Soeioty on May 26, .loseph Sabmo 
reiul an aeeoiint of the island written li> Mis Colonel 
Power Ascension was of inteiest. Mis Power said, 
for the examples which it fnmislad of i lianges 
wrought, even in elunato, \en recent < nilivation 
A lew years previonaly, it was a bare and barren 
cinder rising out of the walei-s, jieldmg nothing to 
Noyagers except turtle and a veiy littlo fresh water 
painfully follcetod when required, fiom one or two 
dropping springs Whe-n Bonaparte, however, was 
confinod at St Helena, it was occupied by way ol 
precaution by a party of munnes, and hod so rapidly 
unproved under their charge, anil bei>n found so 
lioalthy, and otherwise ho convenient for the lefiesli 
incnt ot ships either jiassing to India or attaihisl to 
the African station, that it was pi-rmaneiitlv occupied , 
and a most iiibTesting study it appeansl to afforil 
to tho physical geographer It was Capt Bute, of 
tho Royal Marines, who iirovided a jirojH’i water 
supply Ho sunk a well m a ravine on the north side 
of tho island Tho spring yielded 50 tons a day and 
tlie water was convoyed to tlu anilioragi, the pipes 
III one place being taken throiigli a tunnel 1,000 ft 
m length Tho charge for water for strangeis was 
r>n a ton if delivered m (lovcrnment boats or 3s if 
I arriod off in tho vessels’ own boats Theie was 
never less than 1,600 tons m the great tank on the 
beach Mrs Power gave particulars of tho plants 
which hail been mtrodiircd, and said that ram liad 
become more frequent while there was little itonlit 
that, in time, the whole island would he cultivated, 
and Ascension, from a bairon rock, would he made to 
resemble the Azores, Afaileira and other Atlantic 
islands, 

Murchison on the Geology of Shropshire 

Murchison, in some of his tnenioirs to the Geological 
Society, pointed out tho existence of certain bedded 
trap rocks, interstratilied with transition deposits, 
and of other intrusive trap rocks wrhicli have been 
afterwards inject/'d amid these stratified mosses, and 
on May IK, 1836, he read a paper to the Society 
entitled “On Certam Lines of Klovation and Dis¬ 
location of the New Red Sandstone of North Salop 
and Staffordshire, with an Account of Trap Dykes 
in that Formation at Acton Reynolds near Shrews¬ 
bury" The Breiddin Hills, he said, afford examples 
of both classes of trap rock, and tho eoncliisiuns to 
which he had come wi;re • (1) Certaiii trap rocks 
wore evolved durmg tho formation of tho transition 
rocks , (2) others burst forth after tho consolidation 
of these older strata, throwing them into vertical and 
broken forms and produemg metalliferous veins m 
them , (3) this period of activity was anterior to tho 
formation of the Coal Measures, as is proved by the 
strata of tho latter restmg unconformably upon tho 
highly inclined edges of tlie transition rocks , (4) 
Igneous agency ovolvmg precisely similar products 
was renewed at a much later period upon one of 
these Imos of ancient eruption , and (6) the great 
disruptions around the flanks of the central coal¬ 
fields of England took place after the accumulation 
of the New Red Sandstone. 


Fulton's Grand Orrery 

In its column of “Weekly Gossip on Literature 
and Art”, the AthetuBum of May 30, 1836, said 
“Another Exhibition, worthy of notice, is Fulton’s 
grand Orroiy, now to be seen in Bond Street, one 
of tho most mgomous specimens of mechanical 
contrivances that has yet boon exhibited The 
planets and their moons revolve m their true relative 
lieriods, the inclination and eccentricity of the 
planetary orbits are shown with groat accuracy, and 
from half an hour’s msiieetion of this beautiful 
mat hme, a person iiiiacquamted with matliematifs 
may form a very good notion of tho principal 
phenomena of th<' solar system The projirietor has 
made every part of tho mechanism with his own 
hand, and he cheerfully explains all tho movements, 
thus rendi'ring tho Exhibition as useful to the 
rneiharust as it is delightful to tho astronomieiil 


Societies and Academies 

Paris 

Academy of Sciences, April 8 (0 li , 200, 1267- 1372) 
pAur, I,AN<iEviN anil Jacques Solomon- Tho laws 
of tho disengagement of electricity by torsion in 
pie/o electric substances Tho general theory of 
pie/o electricity developed twenty-five years ago h> 
W Voigt 18 capable of prwlicting the phenomenon of 
stropho-olectricity, recently described by Tawil and 
by Ny Tsi-Zo and Tsien Lmg-Ghao The formula* 
obtained from Voigt’s theory, although differing 
from those suggest^ by Tawil and by Ny Tsi-Zo 
and Tsien Ling (’hao, are m good agreement with their 
experimental results RiciiAitii Fosse, Paul Emill 
Thomas and Paul De Grakve The action ot 
hyilrazmo on tho cyclic ureides (parabanic acid) 
Geurues Darmois The laws ot probability wiith 
exhaustive estimation P Vincensini Ribacour’s 
transformation of Guichard surfaces A now aspect 
of Eisenhart’s tran-sformation Seroe Rossinski 
The deformation of surfaces with persistent con¬ 
jugated network Alfred Rosenblatt and Stanis- 
LAW Turski The coeffioients of senes of univalent 
powers m tho unit circle SoLiM Mandklbrojt : A 
problem of Garleman AndrA Maonier Tho 
limiting values of harmonic functions Harald 
Bohr a general theorem of mtegration of a trigono- 
inotne polynomial L Pontrjaoin The Betti 
numbers of Lio groups Elie Uartan Remarks 
on tho piocediug comraimication Silvio Minbtti 
Tho trend of a uniform function m the neighlxiurhood 
of an isolated essential singular pomt Alexandre 
Dufoub a Huggestioii for an experiment concerning 
classical kmematics and relativist kmematics Viotor 
V oLKOvisKi Chains of vortices C'Aius .Jacob • 
Some pioporties of the general solution of a problem 
of H. Villat and R Thiry Henri Abraham Free 
elootrons m astrophysics. RbniA Coudero and Jf,an 
Danton The discovery of a remarkable submarine 
plateau between Madeira and Portugal L Gold- 
sTBLN The non-adiabatic character of the variations 
of nuclear charges Mlle Marie Antoinette 
Baudot The properties of the 'F(2«) space and their 
applications Jean J Trillat and Hans Mot7 
Tho formation and structure of monomolecular or 
bimolecular layers of fatty substances on metallic 
surfaces Spectrography with X-rays fails with very 
thm layers, but utilismg electronic analysis of films 
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a on a Burfetce of gold, evidence of the 
^oixioture can be obtained. The electronic analysis 
of metaUio films, ongmally giving the diagram of 
the pure metal, shows the presence of fatty layers as 
impurities after keeping for several months. Theo¬ 
dore Ionesco and Constantin Mihui. . The 
propagation of electric waves m the earth’s magnetic 
field A development of the theory of the propagation 
of electric waves m the ionosphere, taking into account 
the action of the earth’s magnetic field It is olauned 
that this modified thooiy fully explains the experi¬ 
mental results without recourse to the hypothesis 
that the ionosphere la composed of several ionised 
layers. Rouoixi Deaolio The mtenor unipolar 
conductivity of certam crystals A Cotton • Kemarks 
on the precedmg commimication The Indian 
Journal of Physica (March, 1936) contains an article 
by S. R. Khastgir and Das Gupta describing oxx>en- 
ments leading to similar conclusions as those obtamed 
by R Deaglio Edoab Piebre Tawil Considera¬ 
tions on the disengagement of electricity by the 
torsion of quartz and on the reciprocal phenomenon 
The author mamtams that strepho-electricity and 
piezo-eleotrioity are distmct phenomena Gaston 
Dupouy • The experimental properties of para¬ 
magnetic substainoes. Fundamental characters 
mterpretation. Gkoroks Liandbat Concommg 
the ^hottky effect m photo-elements with boundary 
layer. Geoboes Zieijnski . The polarisation of the 
2640 A and 2660 A fluorescence bands of saturated 
mercury vapour Mele. Yvette Cauchois Stiulv 
of the L spectrum of mercury Andb^ Michel and 
JAcqDES B^nabd : The formula of ferromagnetic 
chromium oxide The formula CrO, is attributed 
to the ferromagnetic oxide . it oaimot be obtamed 
pure Mixe Sttzanne Veil • Electrical phenomena 
connected with diffusmg salts meetmg in gels Mlle 
Nidta Klein : The variation of the coefficient of 
expansion of glass with annealmg Marcel Prfttke 
The function of the surface m certam homogeneous 
reactions depending on a cham mechanism. Dis¬ 
cussion of the ceuises of the differences observed m 
homogeneous gas reactions at high temperatures 
between uncovered walls (gloss, silica) and walls 
covered with a layer of potassium chloride G 
Chaudbon and R Dandbes . Contribution to the 
study of the alloys formed by the alummium- 
magnesium solid solution. Piebbe SAe . I’he 
physicochemioal study of the neutralisation of 
aqueous solutions of the sodium mobates LAon 
Paueay and Alfred Leman . The chemical activity 
of the naphttiolio hydrogens of 1,7 dihydroxy- 
ni^hthaleno. The reactivity of the two hydroxyl 
^ups is of the same order. Henbi Lonochambon 
TTie properties of the Ampandrandava sopiohte 
ArousTB Chevalier, LAonce Jolbaud and Geoboes 
Petit : The quatemaiy deposits of the old crater 
of Pedra da Lume (Sal Islrad, Capo Verde Archi¬ 
pelago). Geoboes Schneider : The leakages of hot 
mineral spring water from the Soufro sprmg at 
Aix-les-Bs^. Robert Pkbbet : The Adrar dee 
Asgor (Sahara). Adolphe Lbpafe and Geoboes 
CoiANOB! Apparatus for taking saibples tmd the 
study of the oonwosition of the air of the stratosphere. 
Lotris EblA : The annual variation of the terrestrial 
magnaitiio field. Paitl Bertrand, Rodolphe BAhm 
Ind Paul Cobszk : Discovery of a flora m the 
Lydian of the Montague Koire Carboniferous at 
8^t-Nazaire-de*Ladarez (H4rault). M. Mascb^ and 
Mlle. A. Kollbn i The infiuenee of the tensio- 
negativity on the structure of the plant cell Mlle. 


Panca Eftimiu • The cell formations contamed m 
the cytoplasm of Bucegia Romanica. V. Gb^ooirb : 
The morphogenetic connexions between the leaf and 
the stem m the Dicotyledons. Louis H^din : 
Observations on the knots of the vine. Basils Luyet 
and Ruth Ernst The non-existence of the nuclear 
membrane Henbi Hermann, GroROBS Mobin and 
JoANNY Vial • The persistence of anaphylactic 
shock in the dog after removal of the spmed cord. 
Pierre NoguIis The measurement of arterial 
pressure J AxDRi: Thomas . The piorsistence of 
the secreting function of the entoblosto-vitellogen cell 
m the course of its transformations in vUro. The 
vitellogen macrophage Paul Wintbebbrt : A new 
theory of development . physiological epigenesis, or 
theory of chains of functions Kmile Fillet The 
orientation and pyro-electricity of crystals of 
ammonium magnesium phosphate in calculus con¬ 
cretions of the kidney and bidder Charles Dheb6 
and Mlijc Anne Raffy • The fluorescenoe spectra 
of phoophorbidos Paul Cbistol, J Fouboade and 
R Seioneubin The existence of a dissociation of 
urea m dilute solution The view that urea undergoes 
dissociation on dilution is supportcii by measure¬ 
ments of the lowermg of the froozmg pomt, the 
irregularity of the conductivity curves and diminution 
of the pH Geoboes S\N DOR • The isoionio point of 
the proteins 

Leningrad 

Academy of Sciences (C/J, 1, No 6, 1936) G. 
Duboshin The stability of solutions of canonical 
systems A. Bemmant and M. Lavrbntubv . The 
ahsolute constants analogous to the constant of 
A Bloch V Kaj-ashnikov and A Kubosh • Free 
products of groups with the umted subgroups of 
centres A. Mabchenko . A conformal representa¬ 
tion of a circle. V. Fesenkov . Determination of the 
deficiency of the radiation m sunspots. A description 
IS given of a special apparatus devised for the purpose. 
A Tichonov . Theorems of the unioity for the ^na¬ 
tion of heat transmission. S. Shubin . An elementary 
proof of the statistical formulffl on which chemical 
thermodynamics are based S Gutmann, P. 
Kehbinder, M Schulvas, M Lepetz and M. 
Rihskaja : Colloidal physico-chemical methods for 
the separation of slag inclusions m steel, from car¬ 
bides N Zelinsku : On cyolohoxadionos A. 
Filippov and J Tolmachbv : Tlie presence of rare 
alkalmo metals m amazonites D. Kostov and I. 
Aksahitnaja Studies on polyploid plants (7). 
Chemical analysis of F, hybritls and their amphi- 
diploids D Kostov . Studies on polyploid plants. 
(8) Chromosome conjugation m the haploids and its 
genetical significance B Morozov ; Influence of 
hyposulphite on regeneration m Amphibia. Hypo¬ 
sulphite exerts little influence ; the early stages m 
development are more sensitive than later stages. 
G Molotkovskij . A chamber for the hygroscopic 
paper strips used m the determination of the rate of 
transpu-ation by the cobalt method. E. Hasbattan : 
The mfluence of a conditioned motor defensive reflex 
un an imconditioned recMstion of a dog to pain. S 
Chbbnov : Two representatives of the genus Ohgodon 
(Ophidia, Cohibridaa) m the Soviet Union. 

CM., 1, No. 0; 1936. A. Alexandrov A 
new proof of the non-flexibility of the sphere 
B Vulioh : Some theorems on series of discon- 
tmuous ffmotions. B. Wul and I. Goldmann 
The influence of photo-eleotrio stream on the piene- 
tration tension. G. Krutkov • Brownian rotation 
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of a particle with a symmetry axis. K. Nikouskij : 
Contribution to the theory of the photon. M 
UsANOViCH : Diagrams of the physico-chemical 

analysis of bintiry liquid systems P. Poefibov The 
problem of hydrogen over-voltage fr Chklintsbv : 
The mechanism of oondonsatioii of carbonyl com¬ 
pounds under the influence of alkaline metals. J 
Kanajev Influence of vital stains on Tnehodtna 
A. LiINDBEBG Action of ethyl alcohol on the outer 
layer of the cerebral hemispheres V Kazanckv : 
Contribution to the problem of regeneration of 
striped muscle tissue in mammals N Nassonov 
The rflle of cartilage m development in axolotls A 
SvETOViDOV (1) Black Sea subspecies of the whiting 
{Oadua merlangua euxinits) (2) A second species of 
cod of the genus Boreogadu« (Boreogadus agtlta, 
Bernhardt) 


Forthcoming Events 

[Meehngt marked with an atUntk art open to the public ] 
Sunday, May 26 

Bkitish Mu.sicum (Nattoai. Histobv), at 3 and 4 30 — 
J. K Norman “Fisbee” • 


Monday, May 27 

Victoria Institute, at 4 30 —Prof Arthur R Short 
“Some Recent Literature concerning the Origin of 
Man" 

National iNsimTE of Industrul PsvenoLooy, at 6 30 
—(at the London School of Hygiene and Tropical 
M^ome, Keppel Street, W C 1) —^Dr May South 
“Industrial Applications of the Temperamental 
Factor" • 

Royal Okoobaphtoal Socifty, at 3 30.—^Major C J 
Moms • “A Journey m Bhutan” 

Wednesday, May 29 

Kino's Collboe, London, at 5 30 —Don Juan de la 
Cierva “The Autogiro" * 

Birkbfck CoLLtot, London, at 6—C K M Joad 
‘ Science and Human Frecdoiri” (Haldane Memorial 
Lecture) • 

Thursday, May 30 

Royal Society, at 11-1 and 2 30-4—Discussion on 
“Supraoonduotivity and other Low-Tomperature Phe¬ 
nomena", to be opened by Prof J C McLennan 

St Maby's Hospital, London, at 6 —Dr R. G Canti 
“The Cultivation of Living Tissue”.* 

Royal Aebonautioal Society, at 9 —(m the Science 
Museum, South Kensington, S W 7) —^D. W. Douslas 
“Developmenta m the Modem Air Lmer” (M^bur 
AVright Memorial Lecture). 

Friday, May 31 

Royal Socikty of Arts, at 4 30 — B C Burt “The 
Position of the Sugar,Industry in India" 

Royal Institution, at 9 —Major C F. 8 Phillips “The 
Characteristics of Violin Tone” 


OUaooU na h-Blisann (Tbe Natlonsl University oflrolsii. 
for the Tear 1034 Pp vlU-I-807-I-306-1-302 (Dublin 
University of Inland ) 

The Institution of Professional OL- 

Council for the Year 1034 Pp xlv-l-48 
Profeaslonsl Civil Servants) 

Ueport of an Inquiry Into the ESeote of Existing Eoonomio Circum¬ 
stances on the Health of the Community In the Coun^ Boroimh of 
Sunderland and certain Districts of County Durhsm By Dr James 
Pesne, Dr J AUson Glover and K W Grant. (Cind. 4886 ) Pp B2 
(London H M Stationery Office ) Od net 
Transactions of the Royal Society of Edlnborgh VoL 68, Part 2, 
No IJ Scottish Lower Carboniferous Plante , The Fonll Hollow 
Trees of Arran and their Branohoa (LetndophUnot Wttiuchianut 
Oamithers) By Dr John Walton Pp 313-337-1-5 plates (Edin¬ 
burgh Robert 0»nt and Son , London Williams and Norgate, Ltd ) 


J VlUsge 

Ss+s'plstes"’ Pamphiet No *53 Tl" IdenUficstl^ of 
Chemleal Heana Fart 2 Alkalinity of Ask and some Simple Chemical 
Testa for the Identification of the Ckilourod Woods of the Genus 
Kucalyptue By W E Cohen (Division of Forest Prodnota, Technical 
Paper No 13 ) Pp 23 (Melbeume Government Printer ) 
UBmoltes de la Socl6t6 de Physique et d’HlstoIre Naturellc de 
Gem VC Vol 41, Fasc 8 Etudes snr la partle oooldentale du Lac 
de flenAve, 2 Hlatoira malacologique du Lao de Oentvo Far Jules 
lavre Pp 205-414 (OcnAve Georg et Cle ) 10 franes 
The Engineering Foundation Annual Report for Calendar Year 


No 10 R^its 


t Pp 205-414 (OcnAve Georg et Cle ) 
le Engineering Foundation Annual Kepc 
Pp 52 (I^w York Engineering Foun 
omithsonlan Hlsoellaneoiis ColT^lons Vol .. — 

on tlie CoUeotlons obtained by the First Johnson—SmlUisonlan Deep- 
Sea Exp^tlon to the Puerto Rloan Deep—New Parasltlo Copenods 
By Charles Branch Wilson (Publication 8208) Pp 0+3 plates 
Vol 01, No. 20 Reports on the (iolleetlons obtained by the First 
Jubnaon—Smithsonian Deep-Sea Expedition to the Puerto Rican 
Deep—AoUflMsIa tUura, a New Species of Goby By Isaac GInsburg 
(^PubUoatlon 3200) Pp 3 + 1 plate Vol 03, Tfo 7 The Christiansen 
Ught Filter, ita Advantages and Ltmltetlons By B D HoAUster 
(Publication 8207 ) Pp 12 + 2 plates No 03, No 8 The Classification 
of the Edrloasteroidea By R 8 Bassler (Publication 3801 ) 

11 -I-1 pUte Vol 04, No 1 The Darker Side of Dawn Bv Ananda K 
Cooraataswamy (Pobllcatlon 3304 ) Pp 18 (Washington, D C 
Smithsonian Institution ) 

U 8 Department of tbe Interior Geological Survey Bulletin 
860 A Geology and Fuel Resources of tbe Southern Fsrt of the Ssn 
Juan Basin, New Mexico Part 1 Tlie Coal Field from Callup east¬ 
ward toward Mount Taylor, with a Measured Section of the Fre- 
Dakota (?) Koeki near Navajo Church By Julian D Sears Fp 
lv+20 + 17 pistes 36 cents Wster-Snoply Paper 660 Artesian 
Water In Somervell County. Texas By Albert G Fiedler Pp lv + 
7 ^plates 16 oonti (Washington. D C Government Printing 

U 8 Department of tbe Interior Office of Education Bulletin, 
1033, No 2 Statktics of Higher Education, 1031-82 , bdug Chapter 
HI of the Biennial Survey of Education In the United Bt^, 1080- 
1032 TP vi+401 25 oenU Bulletin, 1034, No S InsUtntions of 
Higher Bdueatlon In Norway. By Alina M Undegren Pp vU+oe. 
10 cents BuUnUn, 1034. No 5 Fubllo Education in Puerto Rico 
By Katlierine M (look 1^ vlll+53 15 cents Bulletin, 1934, No 
10 Foreign and Comparative Education , a List of Referenoes. Bv 
SeverinK Turostenkl Pp vll+60 10 cents. Bulletin, 1934, No. 13 
Institutions of Higher Eduostlon In Denmark By Alina M. Llndemn 
Pp ix+12e lOesnta BuUetln. 1034, No 17 Accredited Seoondarv 
Schools In the United States fey Margaret J 8 Carr Pp t+ 12? 
16 oento. Psnmhlet No 56. Tascheis'^Problems with Sxoc^onal 
OhUdren .5 (frtppled Chlldnn By Beatrice McLeod Pp fil + lS 
6 cents. (Washington, D C Government Printing Office ) 

Cornell Unlvenlty. Agrioultuisl Experiment Station BuUeUn 
617 Interesto, Activities and Problems of Rural Young Folk 
Women 16 to 20 Years of Age By Mildred B Thurc- 
Bulletin 618 Bleotrio Hotbeds for Propagating Woo< 

By Donald Wyman and Manrioe W. Nixon Pp. 21 1 

Forest-Typa Studtea In tlie Adirondack Region. By Ci__ 

burger l^i 182. athaea, N Y , ComeU University ) 

T .—A -^ Report of the Department of Agrioultun Ibr the 

eoemforlOSS Pp 11+46+111 --- - 


Year ended 31st Deoembe 


(Jamaica Govern 


- Report for the Year 1034 Pp 81 

(Toronto King's PrlnteiJ 

Science Reports of Uis Tokyo Bunrika Dalgaku Section A, No 3< 

TA. -Qonlbnnal Bqiresentr'''-'-- ’ 

--Pp. 125-166 


Zen-lehl Kobayaahl 


Official Publications Received 

OamsT Butaix axp luLaxp 

British Industries Fair, Engineering and Hardware, Birmingham 
OigiMeed by the C^ain^ of Oommetoe, Birmingham, befigim 
Intemt part of tbs Board of Trade British ludnstrtes Fair; M» 80 tadudl^ 
toMay n;i9S6. Pp 410+ lv+ 501-684. (Blrmlnnham- 'nSlISKS; 


(Birmintdiam' 'chamber 


A CaUogue of Important and Bare Books on Recent and Fossil 
Invertebrata (oMefty Eohlnodermata), Pahsontology a^ Oeologi', 
■" Libras of tbe late Dr. Franots A Batbec (No 604 ) 
Bernard (luaritch.Ltd) 

. v- . - Pp. 41. (Not 


58. (Loi^on Beraard'Cluariti^.LtdT 
Boots ProdnoU In the treatment of tbe A__ 

.sa 
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A Fabrio Dy X. a N 

■elMtttlle Study ot Dart 
Short HotiBM 
Syrtmi of a 

Ihirtla M Id_ 

Woodwaid. US 

®“‘S3'h. B Baiter. CXE.. F Jt S 
~ n and Flewi 



SUrVLEHEMT . 

Lrttn to the Bditor 

The Slowing Down ol .., - - 

■eUanaa. F.B Sm Pttd. B. F Bortoo and A. Pitt 

Colll«lon» Iwlween Nmitront and Dipl..ni —C B OoUie. J H. K. 

- ,d Dr L. SaOard 


» by Protons-Ptot J 0 


Evidence oi 
The Fermi Proton E 


»■ N<u 
II Silver—I 


-Dr P B Boon 


-ctiviw of Potassium —Dr 0 Hunt » 

Induced /l-Radioartivlty by o Partiric Uombarduient - H. J 
Walke c 

A Completely Supraconducting (.alvanoiiirier Prot E F 

Mutation Kates In Man —Dr. L. S Penroae -i[HrpR)l IBS 
BaldaiM, FJLS b 

A New Virus Disease of Tomatoes -Dr Kenneth M. Smith u 
Pleistocene Coastal Deposits in Palestine —Was D A. E. Oarrod 
and Min E. W Oardner f 

Dielectric Polarisation of Phenol —Dr A R. Martin H 

^Catalysis of Ester Hydnalysis by D.D+ Ions—J 0 Homel V 
f Esterification of Phosphate In the Kespiratorv llreakdown of 
Sugar in Higher Plants—M SadaeUra Rao , « 

Appllcatinn of Microchemical Tests in Assessing tin Quality ol 
Aah Timber —S. H. CBaAe 1 

The Classihcatton oi Coals-Prot. WUUam A Bone. FKS ; 

Dr. R. Lairtng i 

Phllosmhy and Modem Science —Dr Harold Jeffreys. P R.8 , 

Dr Bsrhett DIncle < 

Eaistence of Three Alum htructures—H Upaon 1 

Conductivity of Oils and Waaes.—Dr A. Oamant l 

Ramon Spectrum ol Trideuter Acetic Deutcradd - Dr ” 

Infra-Red 

A n’to^E^^^^ pectrum in Sele^um Vapour—1 
SugMte^P^^Mtion of Electrons 

, Magnetron O^lHuons —b. K. Partfauna and E. 0. 8 HfSaw i 
' De’' Pnnda-Prof. A. E. Boyoott, FJLS. 

Maebanitnn of Feeding in Blood-suclring Diptera —Dr S. K. Sen I 
Trichroinic Vision —Dr. F W. BIrtdeadirean, OEK < 

Vitamin and NItrogenoua Food Requlrementt of the 1 rue Lactic 
Acid Bacteria—Prof. S Otia-IauMn _ . . _ ' 

—-- the Dehnition of Flame—ProL J R 


Indoence of Hl^-Freqnency Field on the Comboatioii < 

^Acetylene - Afr Miatun —W ROirt ‘' --- 

Twton&g fn Alpha Iron -AMrtt B. A 
—F. Btaeta 

The Mini mum In th e_G_aoun a FuncUon —Dr. R 
Ught-Waw^i UidUol Length—Dr W I 



Industnal Recruitment and Unemplo 3 rmcnt 
Problems 


N O paflsago in the King’s spooch on the 
evening of May 6 won more cordial 
approval than his n'ft'rcnce to the unemployed. 
In the midst of the rejoicmgs and demonstrations 
of loyalty, at a time when the industnal population 
of Great Britain was never so large, his words 
reminded all that there are still more than two 
million unemployed The Kmg’s wish and appeal 
to find them work takes us to the central problem. 
The development of ramor interests, the provision 
of occupations for occupation’s sake, even the 
provision of allotments, may do much to bnng 
them hope and a sense of fellowship with the 
community It does not touch the real need Only 
as they find work and recover an established place 
m the scheme of things can they regam theu* 
independence and true estate of manhood or 
womanhood 

To that task, scientific workers cannot be 
indifferent. Both nghtly and wrongly, science has 
been blamed for much of the human wastage 
which has come from the rapid apphcation of 
scientific knowledge in industry and elsewhere. 
Scientific workers have their own contnbution to 
make in the concentration of purpose and con¬ 
certed endeavour whu-h will rtimovo the reproach 
of chronic, hopeless unemployment from our land , 
and happily they arc increasingly thsplaymg their 
sense of this rosponsibihty 

Despite the attention which has been focused 
upon this problem in recent years, there is still no 
definite answer to the question how we are to 
find work for the unemployed on the scale reqmred. 
The magnitude of the problem is well defined and 
the interpretation of the statistics of unemploy¬ 
ment has been ably discussed before the Royal 
Statistical Society by Mr J A Dale It is clear, 
moreover, that no revival of trade such as may 
be looked for with any n-asonablo confidence offers 
the prospect of absorbmg more than a fraction 
of tho numbers concerned 

It is also more widely reahsed that the problem 
of unemployment needs to be considered as a 
whole, and a pohey developed which takes into 
account all the relevant and defimtely ascertamed 
facts. Attacks on the problem piecemeal, oven 
on such special aspects as that of juvemlo uncm- 
plojrment, can never yield adequate results and 
may indeed place obstacles in the way of the more 
far-reaching measures which tho consideration of 
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the whole problem would suggest Two reports, 
entitled “The Entrance to Industry” and “The 
Exit from Industry”, which have been issued by 
PEP*, commend themselves particularly to the 
scientific worker for this reason They are con- 
eomed with the social and individual, rather than 
the purely mdustnal aspects of unemployment, 
and make a notciworthy attempt to deal with tho 
problem as a whole They bring discussion to a 
concrete point and set forth facts and figures which 
must bo accepted or refuted 

Both reports have as their background the con¬ 
ception of social security—tho continued develop¬ 
ment on lines the soundness of wlin-li has been 
demonstrated by tho severe tests of recent years 
of those measures of social iiisiiniiue whicli should 
guarantee that no one shall starve or be ignorant 
or suffer ill-health, merely because he is pool or 
destitute They direct attention to points of 
friction and danger which still exist m the wage- 
earner’s life and to their effects on the question 
of unemployment as a whole 

In the first place, both reports demonstraU' that 
the task is not simply to find or eri'ate an additional 
t-wo million or more paid jobs of some sort 
Increasing employment cannot bo of much help 
imless wo simultaneously maintain and if possible 
raise tho quality of employment That means not 
only increased earnings but also an enhanced 
status for labour, shorter working hours, holidays 
with pay, welfare work, provision for retirement 
in old age 

It must also bo recogmsed that all employment 
has not the same social value The employment 
of a man m middle hfe who may be the head of a 
family, for example, is socially more important 
than the employment of a young pirson or of an 
elderly person, even when all regard is had to the 
much more senous effects of continued imomploy- 
ment on tho young 

Those two reports are accordingly based on tho 
pnnoiple that any adequate employment pohey 
must not only raise tho status and standards of 
labour but also concentrate employment primarily 
upon those for whom it is economically most 
necessary and socially most desirable—^that is to 
say, upon able-bodied men in the prime of life. 


• "Tim Eutnince to Industry s Survey of I’otnts of Contact 
between Bdutatlon and Industry in Great Britain, t.>Rether with 
Propouls for raisin* Uio Seliool Lcaviii* Ago and for Part Time 
Continued Education ontll 18, presented as a Contribution towards 
a New Employment Policy by P K P (Political and Economic 
Plannina)'' I^ M 1» • The Exit ftum Industry a Survey of the 
ProvWon tbr Old Age and for Retirement from Gain Occupation hi 
the United Kingdom, together with PropoeaU for a National Rctlro- 
ment Penalons Scheme, presented as a Contribution towards a New 
Employment Polto by P B P (PoUtlwl ai^ Economic Planning)" 
Pp. 62. 1* (PE P, 16 Queen Anne’s Gate, 8 W 1, 18*6 ) 


most of whom are or should be supporting wives 
and young famibes The proposals advanced are 
thus not to be regarded simply as schemes 
for raising the school-leavmg age, for day con¬ 
tinuation schools, for retirement pensions and so 
forth, but as carefully considered and imme¬ 
diately practicable sections of a new social and 
economic structure in which the gains of individual 
enterprise and self-reliance will bo preserved, while 
tho insecurity which undermines peace ot mind ' 
and co-ojioration, together with tho exploitation 
of lioys and girls by their parents and employers 
at the expense of their futures and of the 
national good, will bo smoothly and permanently 
eliminatefl 

It 18 from this pomt of view that tho first report 
directs attention to tho conspicuous gap in our 
social services in the provision for boys and girls 
between fourteen and eighteen years of age 
Between these age-s, boys and girls pass through 
a vital phase in development Important changes 
take place in their physical and psychological 
make-up, and their adult character begins to 
emerge The importance of these years has been 
largely overlooked both by mdustnahsts and by 
the ooinmuiuty as a whole In tho absence of a 
carefully planned recruitment pohey m particular ' 
industnes, scientific vocational guidance is ex¬ 
tremely difficult, and misfits, bhnd alley work and 
eventual unemployment often cannot be avoided 
Although at the moment tho number of school 
leavers is mcreasing, within tho next forty years 
tho ago group fourteen to eighteen is expected 
to decrease considerably and to represent a much 
smaller proportion of the total population Its 
economic and social value will correspondingly 
increase, and tho elimmation of waste and frustra¬ 
tion as well as the raising of its quaUty by more 
careful preparation for mdustry, citizenship and 
leisure becomes correspondingly even more im¬ 
portant 

Such considerations endorse the policy already 
suggested when tho problem is viewed agamst tho 
background of adult unemployment The report 
accordingly advocates a definite pohey for this 
age group to extend educational influences over 
the whole period, to ensure that the health of 
boys and girb is supervised effectively up to the 
ago of eighteen and to introduce an organised 
system of industrial reermtmont, training and 
welfare supervision As concrete proposals it 
recommends raismg the school-leaving age to 
fifteen years and smoothmg the transition from 
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tutelage to self-dependence by introducing com¬ 
pulsory half-time attendance at day contmiiation 
schools up to the age of eighteen. It is estimated 
that these proposals would ehmmato most unem- 
plojmient among boys and girls and create oppor- 
tumties for the absorption of about half a milhon 
unemployed men and women over eighteen by 
1940, at a net cost of between £9 milhons and 
£14 milhons if maintenance allowances were not 
paid to those above fifteen years of age, and 
between £20 6 millions and £26 6 millions if 
maintenance allowances were paid at the rate of 
5s per week 

The proposals of the second report are no less 
attractive They visualise the extension of the 
compulsory contributory old ago pensions scheme 
so as to provide retirement pensions at the age 
of Bixt^kfive years or later (at the option of the 
individual) The finance of the pensions scheme is 
simplified by sharing the cost between the State, 
the employer and the worker There would be 
savings on unemployment benefit and assistance, 
etc., and taking these into account it is estimated 
that the net cost of the scheme at the outset 
would be between £20 6 millions and £22 8 millions 
a year Under the scheme, some 620,000 persons 
already retired would receive a retiring pension, 
and rather more than 470,000 persons still in 
employment would be afforded an opportumty of 
retiring on a pension sufficient for minimum needs, 
and it IS estimated that at least 100,000-160,000 
younger workers would m consequence be absorbed. 

The case for these proposals rests, however, as 
much on their indirect effects as on their effect 
on those immediately concerned. By reducing the 
risk of unemployment m adult hfe and removing 
entirely the fear of destitution and dependence in 
old ago, it alleviates two of the major causes of 


fnetion m the wage-earner’s life The increased 
social security cannot but have a beneficial 
effect on the general welfare and health of the 
industrial population, and the steadying stimu¬ 
lating influence on the homo market should 
tend to increase purchasing power, in keeping 
with the proved oxpononco during the world 
depression of those countries which have highly 
developed social insurance as against those that 
have not 

The reports submit a strong case which is all 
the more impressive in that they visualise the 
employment situation os a whole. Put in another 
way, they suggest ways and moans by which 
the largo increase of leisure made possible by 
mechanisation may bo regulated so that it does 
not take the injunous form of unemployment. To 
defer the age of entry into industry and to facilitate 
the honourable retirement in later years is obviously 
only a partial cure None the less, if the estimates 
of the reports are approximately correct, the 
reduction of adult unemployment by some 600,000 
persons offers a large contribution to the ehmma- 
tion of that hard core of unemployment, consti¬ 
tuting about a million who are out of work for long 
periods, many of them wholly and permanently 
The exact details of the schemes now produced 
matter lo.ss than the broad lines of the pohey of 
concentratuig employment where it is socially 
most desirable and providing specially for certain 
categories of people so as to take them out of the 
industrial field without hardship and indeed with 
advantage to themselves The great ment of the 
reports is that they represent a scientific analysis 
of the situation upon which an alert, constructive 
and cntical public opinion can be built up, not 
the least important element m which is that of 
scientific workers themselves 


Reviews 


J Respiration 

Hesptration. By Prof. J. S. Haldane and J Q 
Priestley. * New edition Pp xiu-f493-1-17 
plates (Oxford : Clarendon Press , London : 
Oxford University Press, 1936.) 30« net. 

A S 4a imphed in the title page, the present 
■ volume is a new edition of a former work, 
namely, “Respiration”, by Prof. J. 8. Haldane, 
published by the Yale Umversity Press. Even 
in the title page, there are quite a number of 


changes as between the present work and the 
former one At the outset, the Clarendon Press 
IS to be congratulated upon the production of an 
attractive volume, and the original author is to 
be congratulated on having secured the help of 
Dr. Priestley. Nor must it be forgotten that 
Priestley’s collaboration in authorship has a 
particular appropriateness, for Priestley was 
Haldane’s helpmate m the particular research 
which in one sense formed the chmax of Haldane’s 
work, the discovery of a simple method for the 
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analysis of alveolar air and the consequent m- 
vestigation of the effect of carbonic acid on 
respiration 

1 have used the word “climax” above, but I 
am not sure that it is the right word • to ascend 
a summit, from the top of which new and unex¬ 
plored territories stretch out— Is that reaching a 
“climax” ? Never mind the book reduced to 
its simplest terms is the account of the ascent of 
that summit and the subsequent exploration of 
the promised land which revealed ifself from the 
top That, as I say, is the book reduced to its 
simjilest terms , but it cannot be reduced to very 
simple terms In writing a novel, it is possible 
to work the subsidiary love affairs of the sub¬ 
sidiary characters into the whole theme, beeause 
the author has a perfectly free hand But with 
Prof Haldane it is otherwise , he has for most 
of his life been in some sense a public servant— 
a gas referee or an expert called in by this or that 
Government Department The themes at which 
he has worked have often been thrust uixm him 
by some public urgency, and necessarily appear as 
somewhat detached issues in the book Them 
unity with the whole is to be found less m the 
subjects themselves than in the treatment of them 
all by the same master mmd 

In a new edition, it is natural to seek for the 
fresh matenal that has been grafted on to its 
predecessor In this connexion the reader will bo 
much interested m Chapter iv, m which he will 
find Prof Haldane’s views on osmotic pressure set 
out in an attractive way The cleavage between 
the present author and previously unchallenged 
views IS expressed m the followmg sentence • 
“It was shown quite clcarlv by Haldane, that 
van ’t Hoff’s conception of osmotic pressure was 
mistaken It is neither the cxmcentration per litre 
of the solute molecules, nor that of the solvent 
molecules which detemunos osmosis, but the 
diffusion pressure of the solvent Water passes 
through a semi-permeable membrane into a 
solution because the diffusion pressure of pure 
water IS greater than that of the diluteil water 
in the solution The osmotic pressure is not 
the excess of the diffusion pressure outside the 
solution, but the external mechanical pressure 
required to equalise the two diffusion pressures” 

Another very important chapter, most of the 
matenal m wluch is new, is Chapter xiii entitled 
“Air of Abnormal Composition” It treats of such 
subjects as the town air, that of occupied rooms, 
the discomforts of warm and cold air, escapes of 
gas, mine air containing vanous impiuities 
including dust, the air of sewers and ships 
and of tunnels In this chapter will be found 
much of the lore which Haldane has scoumu- 
lated during hU investigations into such matters 
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as the safety of the Mersey Tunnel or miner’s 
phthisis 

It 18 not to be thought, however, that these 
chapters are the only important additions , the 
whole book has been brought up to date, and 
should be on the shelf of anyone who seeks up-to- 
date information on almost any matter connected 
with respiration J B. 

Arts of West Africa 

Art^ of West Africa {Excluding Music) Edited 
by Michael E Sadler (Published for the Inter¬ 
national Institute of African Languages and 
Cultures) Pp XI I-101-f32 plates (London 
Oxford University Press, 1936 ) 5s net 

R ecent exhibitions of the art of Indian, 
Climese, African and ‘pnmitive’ peoples, such 
as that of the Burlington Fmo Arts Club (see p 
927),haveafTordedthe British public an opportunity 
of judgmg at first hand the ments of non-European 
achievement in this field The exhibits were, no 
doubt, to many something of a surprise The 
exhibition of African art was supplemented by the 
simultaneous publication of “Arts of West Afnca”, 
which enables those who are not acquamted with 
the literature dealing with African art, by now 
becoming extensive, though of unequal value, to 
taste the quality of this exotic production at their 
leisure It had, however, a more serious purpose 
Its publication was suggested in the course of 
discussions of the Committee on Education of the 
Colonial Office and was intended to vmdioate 
African art., as something more than a ‘bush’ 
proiluot, in the eyes of those who are interested 
in the West African and more especially those, 
adininistrators and others, who are m a position 
to influence the course of his future development. 

The volume is by several hands The most 
substantial contribution is by the editor. Sir 
Michael Sadler, who writes on “The Significance 
and Vitality of African Art” and is also responsible 
for the bibhography Sir WiUiam Rothenstem has 
written a foreword, and the educational aspects 
of African art are considered by Mr G A Stevens, 
formerly head of the Art Department of Achimota 
College, Gold Coast Colony, and Mr Gabriel 
Pippet, also a member of the staflF of that institu- 
tion, who describes his methods of utilising the 
services of a native craftsman m teaching wood¬ 
carving. The principal feature of the book, how- 
ever, is the thirty-two plates with descriptive notes 
of each object figured by Mr Richard Carhne 
The examples of AWoan art here shown are 
sculptured human figures and masks, all in wood, 
with one exception, which is of pottery, deowated 
bowls of wood or pottery, and musical instruments, 
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utensils, stools, etc , of wood, metal or gourd, all 
showing charaotenstio employment of art motifs 
for decorative effect 

The area from which the examples shown are 
drawn is almost exclusively British territory, 
although, as Sir Michael pomts out, the whole of 
West Africa forms a single artistic province, 
including indeed differentiated local schools, but 
to be distinguished as a whole from the rest of 
Africa The virtual restriction to Bntish West 
Africa has excluded some of the most striking and 
lesthetioally notable of the sculptures , but the 
examples given here are so far typical as to afford 
ample evidence by which to test the high estimate 
of the merits of African art formed by European 
cntios They will also enable those open to con¬ 
viction to appreciiate it as something more than 
merely grotesque and bizarre and ns worthy of 
senous study as an expression of a real ami strong 
emotional reaction to reality, in forms which may 
be denominated ‘art’ in the more conventional 
sense of that term 

It is precisely here that difficulty anses m any 
attempt to develop the artistic genius of the African 
along Imes m harmony with his tient as exhibited 
m this tradition Afnoan art, as known in the 
examples which have attained the high standard 
of aesthetic appreciation, belongs to the past It 
IS the product of a pagan environment, a product 
of a religious and ethical background which has 
now passeil, or is passmg, before the onset of 
white civilisation and the Christian religion 
Surprise has been expressed that the anthropo¬ 
logist collecting examples of African art as 
ethnographical specimens should have chosen 
those which almost universally were aesthetically 
right, according to the standards of the cntics 
The explanation is that to the anthropologist this 
is no primitive art, as it is conventionally regarded, 
but an art which is the product of a long course 
of cultural development, m which emotional 
expression, technique and cultural environment 
generally have attained a certain state of equili¬ 
brium, susceptible of definition His choice has 
fallen advis^ly, therefore, on those specimens 
which seem most jierfectly to exemplify that 
equilibrium and to display most completely the 
ethos of the people, their ‘soul’, as well as their 
highest and most characteristic technical accom¬ 
plishment In African art it combmes a religious 
or magical symbolism, expressed through repre¬ 
sentation of natural forms, with a disposition of 
mass and line which displays a remarkable feeling 
for pattern, but is conditioned by the teohmqiie 
of the knife The importance of this technique in 
the production of characteristic forms is indicated 
by Mr. Pippet’s experiment in employing a native 
demonstrator for teaching wood-oarvmg. 


In so far as the aim is representation, African art 
IS crude and imperfect, whatever may be its un¬ 
conscious success as abstract art The anthropo¬ 
logist who regards these matters, not from the 
point of view of abstract art, but in terms of 
culture, and in so far as bis studies have practical 
application with the view of cultural development, 
may well question, now that the state of equdi- 
brium has been disturlied, whether the elimination 
of crudities and imperfections of technique, as well 
as the suppression or transformation of the central 
emotional inspiration, may not also eliminate the 
artistic feeling for pattern and design More often 
than not, m European children, the process of 
perfectmg eradicates the eupacity to charm found 
in the natvfU of thoir early efforts, to which Sir 
William Rothenstem compares the appeal of 
African art 


A Base-Less Fabric 

The Natural Logarithm By Sir Charles Vernon 
Boys Pp 31 (London Wightman and Co, 
Ltd , 1935 ) 28 

N O practical man over saw the least difficulty 
either in the idea of logarithms to a given 
base or in the use of common loganthms m 
arithmetical work But if the practical man 
becomes inquisitive as to the methods by which 
his tables have been computed for him, or if he 
has to learn the use of loganthms in integration, 
the mathematician takes him senously in hand ; 
a quarter ot a century ago, ho was pliingod into 
uncongenial algebraical analysis, into which tho 
mystenoiis e was intrixluced dogmatically ; now¬ 
adays, ho IS more likely to be told that the 
ioganthm is defined as an integral, and to lie set 
the bewildeniig task of pretending that he has 
never used a Ioganthm in his life Sir Charles 
Boys, in his younger days, met with the first 
fate, and for a long time tho natural Ioganthm 
seemed to him utterly artificial Now he has found 
a direct lino of approach, and he has wntten a 
tract which ho tells us he would have swallowed 
whole if it could have been given to him when he 
was trying to digest Todhunter’s account of tho 
exponential senes 

The interesting fact is that Sir Charles Boys has 
really turned, hko the pure mathematicians, to the 
integral his central investigation concerns the 
area under an arc of the rectangular hyperbola 
y = Ijx But there is a difference. Having found, 
by a simple geometneal argument, that tho area 
under an arc depends only on the ratio of the 
abeoissse of the end-points, tho practical man is 
satisfied to recognise that the areas are loganthms, 
to some base or other. He finds that he can 
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calculate these loganthms, and the value of the 
base does not interest him patently, the values 
of these logarithms are what he wants in integration, 
while if he wants loganthms to base 10 ho has 
only to divide his areal logarithms all by the 
same constant, namely, the areal logarithm of 
10 itself 

The crucial stage then is to devise a process of 
calculation, Sir Charles Boys gives Archimedes’ 
quadrature of the parabola, and replaces the 
hyjierboho arc by an arc of a parabola He shows 
that even the simple choice of the parabola which 
touches the hyperbola at the two end-points of 
the are gives an approximate logarithm accurate to 
1 m 10’ if the argument is between 1 0 and 1 1 
This parabola hes inside the hyperbola, and the 
approximation is neeessanly in excess An obvious 
modification is to introduce a parabola which 
crosses the hyjierbola and allows some compensa¬ 
tion of errors, and Sir Charles makes an in¬ 
genious choice which, without adding substantially 
to the anthmotio, reduces the error from 1 in 10’ 
to 1 in 10" 

The weakness of the presiuitation is that 
both to determine the best parabola and to 
estimate the error Sir Charles uses the classical 
logarithmic senes If, after all, wo are dependent 
on this senes, the work becomes on the arith¬ 
metical Bide a mere cunosity The classical senes, 
os the author shows—though not in the 
language a mathematician would use—follows at 
once from the identification of the logarithm with 
the area, and since obviously the senes cmkl lie 
used for calculation, the question whether the 
existing tables were actually oulciilatod os efficiently 
as they might have been is of no practical im¬ 
portance The practical man does not want to 
recalculate loganthms of any kmd, but he does 
want to understand the natural loganthm, and 
this tract will show him very clearly how natural 
it is On p. 22, H* and A* should bo H, and A,. 

E H N 


Scientific Study of Dust 

JDwt. By Dr S Cynl Blacktin Pp. xi + 296 +2 
plates. (London Chapman and Hall, Ltd, 
1934) 18 j. net 

D r. blacktin has wntten a book which 
18 a mixture of phdosophy and fact In 
modem days this is unusual in a scientific text¬ 
book, and uutially makes rather mterestmg read¬ 
ing. The soiontifio reader in search of a lucid 
exposition of dusts and smokes, however, will find 
it rather difficult to differentiate between the facts 
and Dr. Blacktm’s own philosophy. The author 
has considered every oonoeivable aspect of smokes 


and dusts, even explaining how they help in the 
scientific detection of onme (Under the heading 
of dusts ho mcludes such widely diverse systems 
as sandstorms, volcamo eruptions and ice par¬ 
ticles ) 

One IS left with the impression after reading the 
book, however, that Dr Blacktm would have done 
well to have specialised more on the scientific and 
technological applications of the subject, rather 
than to have dwelt on a large number of extra¬ 
ordinarily interesting and out of the way facts, 
which are somewhat irrelevant to the scientific 
uivestigation of atmospheric pollution or its allieii 
problems 

The author has also introduced a new nomen¬ 
clature, and a new sot of definitions which, as the 
old ones of Gibbs (dependmg upon size) have 
been in general use for some years, is to be 
regretted, especially as the new ones are founded 
more on assumption of certain properties of 
particles than on fact Most workers will disagree 
strongly with some of the definitions and state¬ 
ments Thus—taking only one example, for the 
book provides much matenal for polemical 
discussion—Dr Blaektin’s definition of the differ¬ 
ence between a smoke and a dust is that the latter 
IS a disperse system in which the individual 
particles are breakmg up and beoommg smaller, 
due to a self-abrasive or disruptive approach 
action, whilst ui the former the particulate matter 
18 inoreasmg in .size, duo to coagulation There is 
no doubt of course about coagulation, but almost 
certainly this process continues until the particles 
are so heavy that they fall out under gravity. All 
the experimental and theoretical evidence is 
against a change m which dismtegration com¬ 
mences and the particles become more numerous 
Nor IS there any evidence of an equihbnum state 
which would exist if Dr Blaoktin’s views were 
correct The coagulation of a smoke system, of 
course, becomes very slow as the particles get 
larger and less numerous, but this is due to the 
lack of Brownian diffusion and hence the small 
chance of collision, which also suggests the remote¬ 
ness of the possibihty of solf-abrasive action in 
dusts of larger particle size. 

Dr. Blacktin’s book, however, will be valuable 
as a guide to industrial and toohuologioal workers 
There is no phase of the subject on which he has 
not touched, in industry, m physiology or in 
Nature He has also included an invaluable 
collection of almost six hundred references, and 
the work will be useful as a book of reference on 
the subject to the reader who has httle or no 
previous knowledge of dusts One criticism the 
reviewer must make is that he has found the 
English very obscure in places , this is a very real 
blemish in a book of this description. 
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Short Notices 


Scottish Folk-Lore and Folk Life Studies in Race, 
Culture and TradUvon f5v Donald A Maokon/io 
Pp IX+ 310 (London, Glasgow and Hombay 

DIaokie and Son, Ltd , 1936 ) 10« M net 
Mb Mackenzie gives his renders a ooinprohensive 
view of tho mam heads of Soottish folk-tradition and 
belief. IIo ranges from food taboos to giants, fairies 
and goddesses One of the more remarkable of the 
topics with which ho deals is the attitinlo of the 
Scottish people towards tho pig Among the other 
peoples of Uritam it has always been more or less 
a staple article of diet, but in Scotland, although 
there is evidence that it was eaten and was a vi<-tim 
in sacrifice, gem rally, or at least widi'ly, it has boon 
avoided as an article of food Mr Miu-kenzie liokls 
that this attitude is pre-Chrmtian, and derives it 
from tho East, whence he thinks it may have Is'en 
taken by the eastern Colts from Attis worship and 
tho legend of the slaymg of tho god by a boar 
Current theories on the Celtic (or ‘K('ltic’) 
question find little favour with tho author, and ho 
will not tolerate views which make Scotland dependent 
upon Iieland In race and in folk lore and tnulition, 
he argues strongly for tho individuality of Scotlanil. 
which he maintains has developed on the wliole with 
amgular freedom from alien influence On the other 
hand, he seeks to show that in such matti'rs as tho 
food taboo, alrcaily mentioned, and the Iwlief in 
mothei-goddesses, there is cogent ovidenco of a cult¬ 
ural diffusion from the East Mr Mackenzie might 
have biHin more convincing had his treatment boon 
more systematic, and loose statements and slips loss 
frequent “Alpine” and “Annenoid”, for example, as 
racial terms are not mterchangeable La Tone is 
not “early” Iron Ago and “the late Mr Gray” could 
not have measured 6,000 recruits during the Wa~, 
as, to tho regret of his friends, he died two years 
before it began 

New Light on Old Masters By Prof A. P Laurie. 
Pp. 163 + 12 plates (London Tho Sheldon Press ; 
Now York : The Macmillan Co , 1936 ) 6« not 
In this book, miraculously comprossod to a modest 
163 pages, is summarised that fund of information on 
the painter’s methods and materials so authontatively 
expounded in Prof I^urie’s earlier volumes. To 
effect this swoopmg condensation, without soorifiomg 
the scientific and historical approach, must have boon 
extraordinarily difficult; but Prof Laurie, by pur- 
sumg the substance rather than the form, has con¬ 
trived not onfy to retam practically every significant 
fact from hia earlier works, but also to introduce 
many new ones. Obviously, he has made certain 
unwillmg sacrifices of style and spaciousness : 
occasionally, an argument baa been so condonscxl as 
to lead perilously near to a brilliant non sequitur. 
But his matter is intensely interesting. 

A concise opening survey of the development of 
the palette precedes a description of Italian quat¬ 
trocento pamting methods, as set forth m the “Libro 


dell’ Arte” of Cennino (.'ennim , and a later chapter 
on the Van Eyck technique is particularly good 
Tho final section, on scientific examination of paint- 
mgs—a field wherein Prof. Laurie has boon a bold 
pioneer—is illustrated by references to actual 
problems encountered One could wish that tho author 
had underlined more heavily tho present limitations 
of certam scientific weapons for many who should 
know bettor tend nowadays to regard, for example. 
X-ray oxammation of any paintmg as an unfailmg 
oritorion of peiligree, piovenance and general 
respectability P D R 

The Neural Basis of Thought By George O Campion 
and Sir Grafton Elliot-Smith. (International 
Library of Psychology, Philosophy and Scientific 
Method) Pp VI+ 167 (Tximlon • Kegan Paul 
and Co , Lhl , New York Harcourt, Brace and 
Co , 1934 ) 9«, net 

This book takes its stand on tho view that the terms 
which are used in thinking processes are constantlv 
changmg and dovoloping, and in reality display none 
of that fixity which has sometimes been considered 
to be the main characteristic of the ‘concept’ It 
IS suggesUxl that this is duo to the fai’t that the 
material of thought is always bemg influenced by 
affective or einotiunal losixinsos Hoad and Holmes 
have demonstrated that in “some way the essential 
organs of the thalami are tho centre of consciousness 
for the affective side of sensation” There arc, as is 
well-known, innumorablo paths of connexion between 
tho thalarai and the cortex. The authors hold that 
these “are return paths for reflex neural impulses 
from the cortex which excite rela> cells in the 
thalami, and that those relay colls in turn send 
stimuli both to the essential thalamic organs and 
also to the same coitical areas from which the paths 
conveymg the return impulse originated” Hence 
it 18 argued that thought processes must be piotured 
as ba.sod iqion a constantly circulating stream of 
neural impulse from cortex to thalami and from 
thalami to cortex. 

Measures and Weights By Sir Flmders Petrie Pp 
x + 22 (London: Methuen and Co., Ltd., 1934 ) 
2s net 

In this little book. Sir Flinders Petrie returns with 
the added experience of his excavations in southern 
Palestmo to a subject of which ho has always stressed 
the 8igmfio.ance “Tho study of ancient moasuros 
usecl in a country,” he says here, “is a basis for 
discovering tho movements of civilization between 
countries The study of ancient weights servos to 
show tho trade connections at any given period ” 
Beyond his introductory remarks, however. Sir 
Flmders does not discuss tho general principles, with 
which he has dealt elsewhere, but outlines tho subject 
only for ready reference as to detail in the practical 
work of the orohmologist 
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Systems of Echo Soundmg 


T he recent revival in shipbuilding has re¬ 
awakened interest in various items of ship 
equipment One of the most important of these 
developments has taken place in the methods of 
sounding, and it has recently been stated, by a 
high authority in these matters, that no modem 
ship could be considered properly ec|uipped with¬ 
out the fitting of echo sounding It is the purpose 
of this article to review briefly the principal 
systems at present in use, and to attempt to ilraw 
a fair comparison between them 

The first suggestion that submarine depths 
could Ix' measured by determining the time 
interval between the moment of transmission and 
the return of the echo, appears to have been made 
by Arago in 1807 In 18K, Lieut M F Maury, of 
the U S Navy, who devoted particular attention 
to navigation and mcteorologv, made unsuccessful 
expenments designed to realise the method in 
practice 

The loss of the Txtanxcm 1912 prompted Itiehard- 
Bon to formulate a similar suggi'stion in more 
explicit form This, together with the general 
growth of shipping, stimulated workers in various 
countries It is undoubtetlly a fact that work on 
submanne listening dunng the War did much to 
lay the basis for the technuiuo required to develop 
a genuine aid to navigation Although it is reported 
that Behm succeeded in measiinng depths iii Ixike 
Ploen m 1912, it was not until January 1923 that 
the first public report made by the Director of the 
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French Hydrographic Service showed that this 
new and indirect method of measurement was 
well adapted to practical needs This report was 
to the effect that a line of soiindmgs had been run 
across the Mediterranean m April 1922 in con¬ 
nexion with a projected submanne cable In 
June 1922, the U S.S. Stewart obtained a line of 
echo soundings across the Atlantic from the 
Amenoan coast to Gibraltar, and continued the 


line of soundings from Gibraltar to Port Said in 
July 1922. This apparatus was designed by Dr. 
H C Hayes, of the U S Navy Within a year or 
two, every important mantime country in the 
world had announced the completion of success¬ 
ful tnals of echo sounding apparatus of one sort 
or another 



tie l Fathometer lodloator, Uulvemal 
Type, iii 


The method of initiating the pulse of a sound 
and receiving the echo and measuring the time 
interval between the two events may be considered 
broadly under two distinct headings — 

(A) The Sonic System In this case, (1) a 
steel hammer strikes a stool plate in the l^ttom 
of the ship and sends out a highly damped com- 
pressional wave (This method has been used by 
the Bntish Admiralty, and ‘Fathometer’ ) (2) A 
Fessenden, or similar oscillator, sends out a short 
pulse of sound at a frequency of a few thousand 
cycles per second (This method is also used by 
‘Fathometer’) (3) Detonation of an explosive; for 
moderate depths a gun may be fired at the surface 
of the water, or for greater depths, the charge may 
be exploded beneath the surface (Behm) 

[B) The Super-Sonic System In this system 
a high-frequency oscillator is employed givmg a 
beam of sound waves up to as much as 30,000 or 
40,000 cycles per second This sound wave is of 
such high frequency that it is inaudible to the 
human oar There are two principal systems which 
employ this method • 

(1) The Langevan-Chilowsky system. This em¬ 
ploys a quartz mosaic between two steel plates 
of such thickness that the fundamental frequency 
of vibration is of the order of 30,000 or 40,000 
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cycles per second. A suitably cut quartz plate conditions makes possible readings to withm a 
possesses the property of expanding vrhen an foot or so of the keel, at least in the cose of the 
electric field is applied in one direction and con- Admiralty magneto-stnotion system 
tractmg when the field is reversed The apphcatioii A further advantage of the use of a supersonic 
of an oscillatory condenser discharge to the quartz trequenoy is that the tuned receiver is loss subject 
plates produces an oscillutorv mechanical move- to disturbance from water-noise and general ship’s 
mont of the steel plates As the radiating surface noises than is the ca.se at lower frequencies 
IS several wave-lengths in diameter, a sound-beam On the other hand, low-frequency sounds are 
18 produced less subject to attenuation in passing through the 

hull of the ship and also in passing through great 
depths In the case of the Langevan-Blonsson 
system (30,000-40,000 cycles per second) it is 
necessary to out a hole m the liottom of the ship 
and transmit through a thin diaphragm, and oven 
then it 18 not considered practical to apply this 
system to depths greater than 760 fathoms In 
contrast to this, some systems have been employed 
to sound the greatest ocean depths The Admiralty 
high-frequency mngneto-striction system (about 
16,000 cycles jier second) combines to a great 
extent the advantages of both sonic and super¬ 
sonic systems and is employed without the 
necessity for cutting the ship Depths of more 
than 1,000 fathoms have been soundixl by this 
system, transmitting and receiving through a 
{ in thick steel hull, and the echo was then of 
(2) The British Admiralty higli-frequenoy such an intensity as to hold every promise of 
system This employs a laminated structure of taking sounihngs in the greatest ocean depths 
nickel with a resonant frequency of approximately The following cciuments upon this system are 
16,000 cycles per second Nickel jiosse.ssi-s the made m a paper on “The Fiord Region of East 
property of contracting in an increasing magnetic Greenland’’, by Louise A Boyd, published recently 
field and increasing in length in a diimmshing by the American Geographical Society — 
field The laminated structure constitutes a closed “This installation represented the very latest 
magnetic circuit provided with a toroidal winding, development in ultra some depth-measuring 
so that an oscillatory condenser discharge 
through the wmduigs sets up an oscilla¬ 
tory magnetic field in the nickel, and 
produces corresponding mechanical vibra¬ 
tions. The vibrations are concentrated 
into a beam of about 46° angle 

It must not be judged from the fore- 
gomg description that all of the devices 
enumerated are equally well-adapted to 
every purpose. For example, the iion- 
directional properties of the sonic system 
necessitates that the hydrophone or re¬ 
ceiver be comparatively remote from the 
transmitter in order that the latter part of 
the transmission may not interfere with 
the front paA of the returnmg wave tram, 
especially m moderate depths of say 10 
fathoms. This separation has the effect of com- technique, and the tnal showed that its efficiency 
pressing the scale at its lower end, rendering was greater than that of any previous apparatus 
precise readings more difficult just where precision of the same size and typo In the tests off the 
is sometimes most needed. The short wave tram Lofoten-Veateraalen islands not only were the 
and the directional properties of supersonic desired 1800 meters obtained, but approximately 
systems both enable the transmitter and receiver 2200 metres (1200 fathoms). Reaching that depth, 
to be placed close together, and under favourable the ocean bottom leveled oflF, and the instrument 
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was still recording vigorously when we turned 
back toward shore ” 

The question of accurately recording the time 
interval between transmission and reception of a 
sound pulse raises difficulties of considerable 
magnitude , when the speed of sound in water is 
approximately 4,800 ft per second, this means 
that a depth of 400 fathoms (allowing for the 
double effect of the reflected sounds) corresponds 


to one eelio-seoond In other words, on whatever 
scale may be selected for recording the depth, 
changes of one foot must be made by the recor^ng 
agent in a 2400th of a second It is easy to see 
that to do this with precision involves immense 
care and thought in design 

Many devices have been brought out to achieve 
this result The earliest method was to make a 
scale of feet or fathoms with the full limit 
of the depth required marked on it in the 
smallest readable markings The onginal 
scale of the Bntish Admiralty listemng 
gear was a circular dram 12 in in dia¬ 
meter, on which 130 fathoms was scaled 
to feet markings or half fathoms The 
light flashmg scales of the Fathometer and 
Langevan gear can also be scaled to J 
fathoms 

The latest form of indicator employed 
with the Admiralty High Frequency 
System is normally sealed to half fathoms, 
but a recent installation had a scale of 60 
fathoms on which 1 foot = 01 in , 
and on this scale, a change of depth of 
1 foot could easily be detected Fig 1 
illustrates this instrument, which is well adapted 
to use on the bridge, being the ‘indicator type’ 
in which a pointer moves over a largo dial with 
a convenient open scale, and remams steady at 
the depth, only moving aa the slight changes of 
echo time impel the needle. 

For navigation the echo sounder was employed 
oiigmally to delineate the 100 fathom line, and it 
was accepted by the ships’ officers in the early 
stages for the purpose of getting the check on 


position Recently, the interest taken by the ship¬ 
owner has greatly enlarged its usefulness m the 
direction of lesser depths, with the view of pre- 
ventmg grounding or strainmg the ship when 
passing through channels or mouths of rivers 
whore mud and silt have made the depth of the 
fairway uncertain to a few feet The demand 
for shallow depths has become so acute that 
the reading of 3 feet under the bottom 
will become an essential of echo sound¬ 
ing 

The Fathometer light-flashing scale 
gives deep and shallow remlings withm 
coarse limits by employing two speeds 
for the flash as it travels round a circular 
dial (Fig 2), but the light-flashing method 
cannot be reail to sufficient accuracy to 
ensure a ship passing over a bar within 
an accuracy of one foot 

The best method of reailing very 
shallow depths is by large-scale record¬ 
ing, and a method has been recently 
introduced in which 1ft — J in This 
macliitut would enable a ship to pass over a bar 
within 1 foot of the bottom with absolute accuracy 
A 2-8peed gear would enable the scale to lie 
decreased ten times, thus enabbng the gear to be 
used either for shallow or deep echo sounding. 

Recoruino Gear 

The most effective type of rtmording gear up to 
the present time has been the Bntish Admiralty 


pattern on which the echo depth is marked by a 
pen moving on a straight path by means of a 
cam motion. The record paper is fed over a wet 
wick, and the echo signal marks the paper, which 
is impregnated with starch-iodine. This method, 
which can be called straight line recording, has a 
uniform scale and gives a true picture of the shape 
or contour of the bottom (Fig 3) : but it must 
be observed that the records cannot be described 
as true to scale, because the rate of movement of 
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the ship 18 much greater than that of the record 
paper on the scale of depth For example, a ship 
moving at 16 knots will travel 1,600 feet per minute, 
and even if the record paper were fed at the rate 
of 3 inches per mmutc, the maximum width of 
the paper is only 6 inches for a depth of 100 
fathoms or 600 feet 

This compression of distance, however, is not 
a disadvantage, as it only tends to exaggerate the 
contour, and a hole or bank will be indicated with 
a steeper rise or fall, say, in the proportion of 3 
or 5 to 1, accordmg to the speed ot the ship 
(Fig 4) 

Fig 6 IS taken from the British Admiralty 
pattern boat gear, which operates on precisely 
the same principle as the Challenger, but is 
specially adapted for shallow water It will 
be seen from tins diagram that a very great 
degree of accuracy in exceedingly shallow water 
can bo obtained 

Advaktaoks and Disadvantages of certain 
Types of Distortion 

The desirability of avoiding the compression of 
the scale near the zero duo to the large separation 
entailed by the use of soine systems has already 



Flo 7 Example of aoundlng b} pliaslng 


been mentfoned. Another form of distortion is 
introduced by recorders of the Fathometer type, 
in which the stylus traverses the paper along the 
arc of a circle. A line of soundings obtained over 
a symmetrical bank produces a record on which the 
bank appears to be inclined toward the centre of 
curvature of the stylus path Soundings taken 
along the same line but in the opposite direction 
will incline the bank m the opposite direction with 
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reference to neighbouring features on the chart. 
The Admiralty chemical recorder, on the other 
hand, due to the rectilinear path of the stylus 
produces a symmetrical record of a symmetrical 
bank, and gives a faithful record of any irregu¬ 
larities in the sea bottom jiassmg along the same 
Ime in either direction Fig 8 illustrates the 
accuracy with which this method can detect the 
nature of the bottom, showing the two echoes that 



Tkansmissiun Echo 

Tooth Tooth 


Fio S (>r light flnxh orhii-mi tiT 

can be obtaineil, (1) from the soft imtial surface 
of mud, and (2) from the under surface of rock 
By an ingenious method of phasing, it is possible, 
in this instrument, to retain an open scale and at 
the same time rt^ad up to very considerable 
depths , for example, in one instrument a scale 
of W) fathoms to 6 inches or 18 fathoms per inch 
can be retained, while by phasing, soundings up 
to 250 fathoms can be taken Fig 7 shows a 
typical example of this In studying this chart 
and applying the figures written on the chart, it 
will be seen that the sections of slope can be added 
on to one another to give a tnie representation of 
the formation of the bottom This is not, of course, 
actually necessary when the 100 fathom phase is 
applied 

Indicators 

In the combinisl recording and indicating bridge 
instrument supplied by the Submarme Signalling 
Company, a light travels round a dial in echpso 
and flashes out at the moment the echo is received 
In the ‘Echo-Meter’ “Marconi” (Fig 8) a curved 
scale IS employed and a flashing light is given a 
uniform velocity along the scale, and flashes up 
in a small peak at transmission and again when 
echo occurs Thus it is possible, as these flashes 
take place with great frequency, to read roughly 
the echo distance or depth on the scale. From 
the point of view of the bridge officer, the use 
of light for ‘indicating’ is open to certain objections, 
m the first place, on a bright day it is difficult to 
see, and conversely at night it is not advisable 
for eyes that have to look out into the darkness 
also to have to watch a small flashing light on the 
bridge. In this respect the Admiralty pattern 
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indicator (Fig 1) seems to have distinct advan¬ 
tages, where a simple pointer on a dial is employed, 
which IS dimly ilhiminatod at night. 

Echo sounding, as an item of standard equip¬ 
ment, has now definitely come into being, and 
there is bttle doubt that with increased oxiierience 
ships’ officers will become more famihar with the 


technique of using this instrument As a result, 
an immensely increased and much more accurate 
knowledge of the conformation of the bottom of 
the sea, particularly on regular routes, will be 
developed ; and navigators will find more and 
more that they can determine their position 
accurately by this means. 


Fossils as Indicators of Continental Drift* 
By Sir Arthur Smith Woodward, fes 


S tudents of fossils arc interested in Wegener’s 
theory that the contments are floating on a 
heavier layer of the earth’s crust which, sometimes 
at least, becomes plastic and allows them to move 
through different longitudc.s and latitudes If there 
has been such movement dunng geologieal time, 
this may clearly explain the changes of climate 
m many areas to which fossils bear witness It 
affords a possible reason for the occurrence of 
plants and animals of temperate or even sub¬ 
tropical habit among the fossils found in the 
present arctic and antarctic regions It also 
lierhaps shows why the land and fresh-water life 
of the coal poncxl throughout the northern 
hemisphere was so remarkably uniform 
The use of fossils, however, in testing Wegener’s 
theory and in determining former land connexions 
18 not so simple as it might at first appear For 
example, some who have noted the remarkable 
similarity between the graptohtes in the earlier 
Palffiozoio rocks on the two sides of the Atlantic 
have concluded that western Europe and eastern 
North America must have been close together 
when these graptohtes lived in a CAintinuous 
shallow sea Others, who have studied also the 
associated life, have decided that the two areas 
in question were already separated in Cambnan 
to Silunan times by a great Atlantic Ocean in 
which sargasso seas sent forth both to the east 
and to the west the same floatmg organisms 
There are thus two equally plausible mterpreta- 
tions of the facts, one in favour of Wegener’s idea 
that dunng the Palaxizoic era the continental 
lands were contuiuous, while the other points to 
the immense antiquity anij the permanence of at 
least one ocean basin 

Again, the extensive and nearly uniform dis- 
tnbution of many of the Devoman fishes, which 
must have lived chiefly in fresh-water lakes and 
rivers, seems remarkable if the continental areas 
m the Devoman penod were as widely separated 
as they are at present It must, however, be 
remembered that there were already other fishes 
m the contemporary seas, and certam sporadic 

• ExtendMl mecoant of o ooDtribntlon to the diactieelon on "WeBener’ii 
Hynotb^ of OontiiienUl Drill'' nt the meeting of the Qeological 
SwSty of London on January 1». 1»36 


fossils suggest that the normally fresh-water forms 
could also live m the sea, like the existing sturgeons 
In this case, they could spread along the coasts 
and attum their strangely wide distnbution even 
if the lands were arranged approximately as they 
are at the present day 

There is also the groat difficulty, that many 
fossils which look superficially alike and might be 
regarded as nearly identical, are really parallel 
developments from common ancestors This has 
been recogmsod for many years by those who have 
studied molliiscan and brachiop^ shells, and it 
IS now becoming familiar to those who investigate 
other groups The prmciple is perhaps most easily 
understood by reference to disoovenos of fossil 
mammals m North Amenca 

The early Tertiary ancestors of the camels in 
North Amenca were small animals shaped like 
gazelles with pointed hoofs According to Prof 
W B. Scott, they divided into two distmct groups, 
one adapted for bcDwsmg on shrubs and trees, the 
other adapted for grazing Afterwards, the toes 
m each of these two groups became blunt, and the 
characteristic cushioned foot of the modem camels 
was developed The camel foot therefore arose 
mdependently in at least two separate bnes 
denved from the same stock. According to Prof. 
H F. Osborn and others, the Tertiary ancestors 
of the horses and rhmocerosea in North America 
also show parallel hnes of evolution The gradual 
approach to the one-toed foot of the horses and 
to the homed snout of the rhinoceroses occurred 
in several distinct groups at the same time, though 
sometimes at different rates Prof. Oslwm has 
also pomted out, in his recent great work on the 
Titanotheres, that these massive homed mammals, 
which flourished during the nuddle of the Tertiary 
era, evolved on several distinct lines, and inde¬ 
pendently acquired horns and other features which 
were approximately the same 

Remembering these facts, it is interesting to 
consider some of the fossil animals which have 
actually been regarded 6i8 proving former con¬ 
nexions of some kind between lands which are 
now well separated. 

The skeletons of certain fossil Sparassodonts 
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found m tho Lower Tertiary deposits in Patagonia 
are so similar to the skeleton of the marsupial 
Thylacine now living m Tasmania, that these 
ammals have sometimes been referred to the same 
famdy. They have therefore been interpreted as 
mdicatmg a former du-cet connexion between 
South America and tlie Australian region In 
their palate and siiccessional teeth, however, the 
Sparassodonts are more nearly similar to some of 
the early Tertiary pnmitive Canuvores known as 
Creodonts, which lived in the northern hemisphere 
and might well be regarded as also the ancestors 
of the Australian Thylacine The Sparassodonts 
and the Thylacine, therefore, may be merely 
parallel developments from the same northern 
source, wliich migrated southwards by two 
different land-routes to the remote, widely- 
separated areas where they are now found 
Among the fossils discovered in late siiporlieial 
deposits in Australia and some adjacent islands, 
there are species of a peouhar horned tortoise, 
JdtoUtnta, which has tho tail armoured with nngs of 
bone A nearly similar tortoise, which has been 
referred even to tlie same genus by some authors, 
occurs m a rock of uncertain age in Chubut, 
Patagonia Hero again, at first sight, thero seems 
to be evidence of a former direct connexion with 
the Australian region and South Anienoa. 
Miolanta, however, belongs to a sub-order of 
Chelomans which had a very wido distnbution 
over tho northern hemisphere before it beoa,me 
specially characteristic of southern lands The 
species found m Austraha and South Amenca may 
therefore be merely independent offshoots of the 


same source which have retreated south by 
different routes 

The same explanation almost certainly apphes 
to the little Mesosaunan reptdes which are found 
in the Permian rocks of South Amenca and South 
Africa, and have been quoted as part of the 
evidence that at the end of tho Palaiozoic era 
these two lands were directly connected In the 
Coal Measures of both North America and Europe, 
which represent a somewhat earher geological 
ponod, there are ancestors from which the Meso- 
saurians were possibly derived , anti those reptiles 
may have gone south m parallel ways down the 
African and American continents Similarly, the 
Dicynwlont reptiles, which occur in shghtly later 
rocks m both countries, may have wandered south¬ 
wards independently, for they are known to have 
been distributed at the time over Europe, Asia 
and North Amenca Those fossds therefore do 
not help to prove that South Amenca and South 
Afnca formed a continuous land when the reptiles 
in question were hving , and tho recent discovery 
of numerous large Rhynchosauria in the same 
rocks in southern Brazil suggests that there was 
no such land-connexion, because no trace of these 
reptiles has been found in tho well-explored 
correspondmg rocks m South Africa 
It IS thus evulent that when former changes m 
land-connexions are being discussed, it is not 
enough merely to compare lists of fossds The 
precise relationships of each fossil need first to be 
determined so far as possible , and even if this 
precision can bo reached, thero are often alternative 
interpretations which have to be considered 


Obituary 


PaoF. H B Baser, o b b , f.r s. 

HE recent death of Herbert Breroton Baker 
removes a familiar name from tho roll of 
chemists who made their reputation before the open¬ 
ing of the present century. He was bom on June 25, 
1888, 8W the second son of tho Kov John Baker, 
curato-m-charge at Livesey, near Blackburn—a 
-district m which the distress arising from the cotton 
famine was then mtenso, and the relief of which was 
a real concern of the Baker family. After a period 
of schooling at Blackburn, both boys were enabled, 
by sacrifice and rigid economy on the part of their 
parents, to become pupds at Manchester Grammar 
School Beginning on tho classical side, young Baker 
turned over to science, securing later a scholarship 
at Balliol, as well as a Brackenbury school scholar¬ 
ship The teachmg of chemistry at the Manchester 
Grammar School was then m the capable hands of 
Francis Jones, and Baker was always ready to 
acknowledge his debt to one whom he termed “the 
best of all teachers”. 


Baker's tutor at Oxford was H. B Dixon, and tho 
onthuaiosm for mvestigation which the senior man 
possesseii in an emment degree was oommumcated 
to hiB pupil After taking a first class m natural 
science, Baker was apjxunted demonstrator at 
Balliol and private assistant to Dixon ; an associ¬ 
ation which led him to tho mam mvestigations 
of his life—the effect of moisture on chemical 
change 

In 1884 Baker was appomted ohemiatry master 
at Dulwich College, and on his mitiative a science 
side was developed on the same Imes as at Manchester 
Tho chemistry department at Dulwich had already 
some tradition of research, and equipment for such 
work had been provided by Baker’s predecessor, 
Alfred Tribe, best known, perhaps, as a collaborator 
with J H Gladstone. The tradition was more than 
mamtamed by Baker, and, m spite of heavy teachmg 
duties, he published during this period a great deal 
of tho work with which his name is specially 
associated It is indeed a remarkable fact that Baker 
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waa elected a fellow of the Royal Society in 1902, 
while he was still a schoolmaster 

After a short period ns headmaster of Alleyn’s 
School, he returned in 1903 to Oxford, siicccciiing 
Vernon Harcourt ns Dr Lee’s reader at Christ Church 
To a man of Raker’s temperament the opportunities 
offered by such a jwst were naturally more nttriu ti\e 
than the administration of a lar^e si hool, and he 
took a prornment part in the lonp o\ ertluc reorganisa¬ 
tion of the teaching of chemistry at Oxford 

In 1912, the year m which the Chemiial Sotiet\ 
awarded him the Ixingstiiff Medal, Bakir was 
appointeil to the directorship of the Chemistry 
Department of the Impeiial College of Science and 
Teclmology in succession to Sir Kdwaid Tliorjie, and 
this post he occupiisl until his rctir(*iiieiil in 1932 
It was not long bcfori' the pliu id course of academic 
teaching and research was rudelv' disturbed by the 
outbreak of war, and Baker was one of the first 
chemists callcxl on in 1915 to deal with the serious 
problems of gas warfare , in this field he rendered 
distinguished service, takuig a proniuieiit pait m 
demising measuies of protection against poison gas. 
specially phosgene His work was rc'cognisc'd by the 
award of the C B E, 

The War over. Baker returned to the admiiiistia 
tion of a department ovi'rflowmg with students, and 
to the research work in which his inti'rc'sts mainlv 
laj His position as one of the leaders of British 
chemistry was afterwards recognisiHl bv the award 
of the Davy Medal of the Royal Soc letj in 1923, 
and by his election as president of the Chemical 
Soc’iety for the peiiod 1926-28 Ajiai t from his spc*cial 
Bcientiflc interests, Baker took a share in the activities! 
of the University of London, and served for a number 
of years on the Senate and its committee's 

Baker had marnc-d in 190.5 Muriel, only daughter 
of H J. Powell, partner m thi> Whitefriars Class 
Works, herself a chemist and a collaborator with her 
husband in various researches Mrs Baker and a 
daughter survive him 

The staxtmg point of Baker’s life-work was Dixon’s 
oljserv'ation that a sjiark could l>« passed through 
a mixture of dry carlion monoxide and oxygen 
without any explosion occurring A natural develop¬ 
ment was the study of the effect of thorough drymg 
in other cases of combustion, and Baker was able 
to show that the' combination of v arious solid elements 
with oxygen at a high temperature is enormously 
retarded, or oven prevented altogether, jirovided 
stringent measures are taken to tby the apiiaratiis 
and the matonals The successful distillation of phos¬ 
phorus m dried oxygen was a striking case in point 

Following up these early observ’ations, Baker 
stuciied the behav lour of thoroughly dried substances 

which ordinarily reacts—m some eases violently_ 

with one another Among the remarkable results 
of his drying teclmique was the proved absence of 
reaction m the following cases : (a) sulphur trioxide 
and lime, (6) hydi-ogen and chlorme, (c) ammonia 
and hydrogen chloride It was further shown 
that the thermal dissociation normally charactenstio 
of amrnomum chloride and mercurous chloride does 
not occur when the substances are thoroughly dried. 


.Subject to the same conditions, a mixture of electro¬ 
lytic hydrogen and oxygen can be heated to a high 
temperature without explosion or even partial 
combmation 

Many workers have attempted in vam to repeat 
these classical experiments Baker showed, for 
example, that ammonia gas, previously dried by pure 
riuicklime, could be finally desiccated over larefully 
purific<l jihosphorus pcntoxido without any appre¬ 
ciable absorption of the gas by the pentoxide This 
has lieen freipiently' challenged, but it is now clear 
that he was entirely m the right, and that few hav e 
succeeded in reproducing his teclmique. 

1'he earlier work on ammonium chloride and 
mercurous chloride led Baker, in collaboration with 
his wife, to examine the cose of nitrogen trioxide 
As hitherto prepansl, this substance uivanably 
dissociateil on evaporation, but it was now shown that 
the thoroughly dried liquid could bo vaporised with¬ 
out ilecomposilion The incidental observation that 
nitrogen trioxide had an abnormally high boiling 
point uiitiated an investigation mto the influence of 
mtensivo drymg on the jibysical properties of Iniiiids 
generally, and m v arious papers and addresses to the 
t’hemical Society between 1922 and 1929, Baker 
descrilied determinations made of the boilmg point, 
surface tension, vapour density, etc , of mtensively 
diieil hijiiids . many of these substances hail been 
desic<ated with phosphorus pentoxide over the War 
period Intensively dried benzene, for exampli', was 
found to Imil 20“-30° above the normal boiling 
point 

These reiiiaikable observations have attracted 
much mterest an<l not a little criticism That the 
bt'haviour of substances clrit'd by Baker’s tc'chmquo 
undergoes alteration seems fairly certain, but no 
(juantitative assessment of this change (as distmct, 
say, from super heatmg effects m the case of the 
boiling pomt) is yet available and no completely 
satisfactory mterjiretation of the phenomenon has 
yet been advancevl 

Another fiekl of research m which Baker was 
active was the detcrmmation of atomic weights 
Tellurium, mercury' and silver were cases m which 
collaborators under his direction applied the accurate 
manipulative methods of which he was a master. 

Baker was first and foremost an experimentalist, 
and his skill m glass-blowmg and other practical 
arts was plain to all who saw him at work. Chemical 
craftsmanship was his chief joy, and up to within 
a few weeks of his death, m spite of physical dis¬ 
abilities, he was to be found m his laboratory, 
devismg and construotmg apparatus for a fresh 
attack on old problems. Brereton Baker was a 
modest man of simple tastes and homely mterests 
whose character and personality secured for him a 
warm place in the hearts of very many pupils and 
co-workers J C P 


W* regret to announce the death on May U, at 
the age of sixty-eight years, of Prof. Edwin B. Frost, 
associate of the Royal Astronomical Society, and 
emeritus director of Yerkes Observatory, 
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The Slowing Down of Neutrons by Protons 

Fermi and hia co workers have pointed out tliat 
if a neutron source is surrounded by a tnaterial rich 
m hydrogen the neutrons lose energy to the protons 
on collision, and, after about twenty impa< ts, 
their energies are reduced to the orrler of those 
due to thermal agitation They tried to discover 
whether temperature affocts tho density of sinli 
a neutron ‘gas’ by measuring the activation 
produced m rliodium by a neutron source sur 
rounded by hydrogenous substanies at room tom 
porature and at 200“ C No difference m activation 
was detected*. 

We have performed a somewhat similar oxpen 
ment by moasuring the activity produced in a silver 
cylinder surroimdmg a neutron source when both 
wore surrounded (1) by air, (2) by water at room 
temperature, (3) by liquid hydrogen (— 263° C ) 
The Silver was activ'atwl to its equilibrium value, 
and Its radioactivity was measured by an ionisation 
chamber and oloctrometer Tho activities m arbitrary 
units on removal of tho silver from tho neutron source 
were found to bo — 

MsxlBtum Incrrasp In activity 
Arrangoment activity divided by the activity 

produneu when In air 

In air 29 — 

Surrounded by 1600 cc 

water In a Dewar flask 03 2 2 

Sunounded by llould hydro 

gen In the same Dewar flask 58 11 

Because the silver tube separatmi the neutron 
source from the liquids, neutrons would pass through 
it HI a mtmnor exactly the same as when the liciiiids 
were not present It is therefore reasonable to 
measure the effect of tho liquids by the increase in 
activity whicji they produced rother than by the total 
activity. 

The hydrogen in water has a density of 0 11 gm /c c 
while that of liquid hydrogen is 0 07 gm /c c , that is. 
in a ratio 1'0 1 compared with a rotio of mcreaso 
of activity of 2 2 • 1 The conditions were not 
quite so favourable for the production of radio¬ 
activity m the case of the liquid hydrogen since 
It was not possible to make up the loss duo to 
evaporation, so that during the lost few minutes— 
those most important for the activation of the 


silver—the volume present was loss than that 
of tho water It would, therefore, seem probable 
that tho measure m activation of tho silver was 
in proportion to the density of protons which 
surrounded tho silver and the neutron source 
and that it was not affech’il by tlio change in 
toinporatiire. 

Our thanks are due to tho Union Mini6ro du Haut 
Katanga for tho loan of the noiitron tube and to 
the staff of tho Mcl,ennan Laboratory for help with 
tho experiments 

J C McLennan 
E F Burton 
A Pitt 

Bad nun Beam Therapy Ktvseanh, 

London, and 
McLennan Laboraton 
University of Toronto 
May 18 

'La Pterrea Seientiflca, 2, No 11-12, Dec 1934 


Collisions between Neutrons and Diplons 

When a stream of neutrons posses through a sheet 
of matter, neutrons are lost from tho beam both by 
absorption oinl scattering 1'ho latter can bn avoided 
by placing tho source of neutrons in the centre of a 
spherical scatterer, since with this arrangement as 
many neutrons must be scatti-red mto the beam as 
aro lost from it by scattering In those oircumstances 
any diminution of tho numlsir of neutrons m the 
beam must be attributed to absorption by the 
material of the sphere The usual method of esti¬ 
mating tho mteiisitv of a neutron beam is to measure 
tho induced radioactivity producwl in a thin layer 
of matter such ns aluminium or rhodium by means 
of a tube coimtor The radiooctiv ity so produced is 
proportional to tho length of the neutron path 
in the detecting substance and will be given by 
kn d see 0,, (k, number of radioactive otoms producisl 
per cm path, n, number of neutrons in the beam , 
d, thioknoss of the sheet; and Om, the moan angle of 
incidence). 

For this reason absorption measurements using a 
spherical absorber do not necessarily give the true 
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abHorptiuii, wince the effect of scattering will be to 
increase the value of Om and thus incroaso the radio¬ 
activity proiluced If each neutron is scattered 
several times, this secondary effect may cause an 
apparent tncraue m the strength of the beam by a 
factor as groat os 2 

This secondary effect can be climinabsl by using 
a sphere of dotectuig material mstood ot a sheet, 
and we have used this method to investigate the 
passage of fast noutrons through heavy water 

The lit'ryllium radon source was placi'd at the 
centre of a spherical flask containmg tlio litavy 
watt'r* (08 4 per cent), the whole was surrounded 
by a nickel cylindi’r which had thi' small spherical 
detectors stuck on its inner surface After a< tivatioii, 
the cylinder was slipped over a cylinilrical aluminium 
counter for measurement The following lesiilts were 
obtaini'd 


AbiKirlx'r IS'trctor Ali«)r|>tlon fcltutlvi'rnnw- 
(prr tent) miotloii 

U.n " I 



The reduction in the activity of the iletoctois 
oxcitod by the neutron beam tan bo iwcoiinti'd lor 
in two ways either neutrons aie removed by true 
absorption or, after being slowed up bj a tollisioii, 
the noutions arc less efleitive in oxciting artihiial 
radiooctiv ity 

If tiuo absorption weie a signiheant fa< tor in our 
experiments, one would expect a maikisl difference 
between the absorption in heavy and light watir, 
since this is not found it seems probable that the 
obsiTvod risfuction is duo to tfio diffiMcntial slowing 
lip of the neutrons 

Owing to the smalh r mass, the vi lotity ot m utioiis 
IS reduced by a gieatei amount on (oltision with a 
proton than on collision with a diploii The siirijilest 
mteqiri tution of our lesiilts is that the velocity 
ex( itatioii curve foi silicon, aliiminiiiin and jitios- 
plionis rises steeply as the vc-lo(ity is iiu reused and 
then n-inains fairly independent of vi-locity within 
the range of velocities used 

That the neutrons actually do siiffei a greati-r 
decrease in vi locity on colliding with protons is con¬ 
firmed by independent experiments on the excitation 
of silver (Femii effect) As Fenni showed, silver is 
niu< h more stiongly exriti-d by neutrons whii li have 
been slowed up by' collision with protons than fiy 
the same neutrons before tliey have been seat ft red 
We found in agreement with the experiments of 
Herszfiukiel, Rotblivt and Zyw' that although the 
activity induccxl in silver is incieosed by passing tlie 
noutrons thiougli heavy water, the ini n*nse is only 
about one third of that iirodiieed by the same amount 
of ordmary w'uter , 

Thus the results of our experiments can he 
accounted for in an elementary way as lx uig due 
to the large difference in mass l>etwc>en tlie diplon 
and the proton 

f H f’OLLIE 

J H K (Jbiiitiths 

L SzrLAJiD 

Ularendon Laboratory, 

Oxford 
May 17 


* Tlie 1(10 am of heavy water used was kindly lent to lu 
experiments by ttie Imperial f'lH>mleal Industries, Limited 
' NaTPXB, 186, 664. April 27. 1936 




Evidence on the Velocities of ‘Slow’ Neutrons 

Wk havo searched m a number of ways for expen- 
montal ovidonee of the existence of noutrons of 
thermal onorgios, using a radon-beryllium source of 
fast neutrons and allowmg them to diffuse through 
materials rich in hydrogen' Until vmry recently wo 
could find no such oyidence, but repetition of one of 
our early trials, under much improved conditions, has 
strongly suggestod the presence of such very slow 

SjiocimcnB of silver, rhodium and Kshne (the last 
in an envelope of thin glass) were placed in turn 
wilhm a lung hollow paraffin wax cylinder the inner 
and outer radii of which were respectively' 2 1 cm 
and 3 7 ein The cylinder fitted closely' into a Dewar 
ves.sel which itsolf was surrounded by' wax to a thick 
ness of about 7 cm The source was plocixl m a 
cavity' in the outer wax We ohservi'd the P-ray 
activity mdiicod m each specimen witli the whole 
apparatus at room temperature , the inner wax 
cylinder and the specimen were then cooled to the 
temperature' of h<(uid oxyge-n (90‘^ K ) and tVie oh 
servatioris repeated The thermal capacity' of the 
wax sufficed to prevent serious rise of temperature 
during irradiation The spt'cimc'ns were allowed to 
ii'gaui room tc'mperature iH'foro being presentcsl to 
the I'ounter 

The ratios of the activity induci'd with the wax 
cold to that with the wax at room toniperatiini wc're 
found to lie as follows 1 20±0 04 for silver (20 sre 
period) , 1 2« J.0 04 for silver (150 sec ) , 1 23 tO 07 
for rhodium (44 sec ), but 0 84±0 00 for icxline 
(25 min ) Thc> change m tho linear dimensions of 
the cyhndc'r did not exceed 1 pc'r ec'nt W e conclude* 
that an appreciable proportion of the neutrons con 
cemed had c>nc'rgies comparable witli those of thermal 
agitation, and were able to attain some measure of 
thermal <'i|uilihruim with the medium through which 
thc'y wc're passing 

F'cimi and his collaboiators*. using a rhodium 
detector in a medium of licjuid hydrocarbons, havo 
found no variation of tho activity' induced at 200^ (' 
from that at room tcmpcTature We tiled with a 
silver detector in an oil hath up to 260“ C , and found 
a decrc'ase of about 20 per cent The increase of 
volume of tho oil due to the rise of temperature was, 
however, of similar order of magnitude , oiii result 
was thus mcuiic'lusive 

Tho diffc'ronco between the bidiaviour of iodine and 
that of silver and rhodium would seem to indicate 
that iodine absorbs preferentially neutrons of veloci¬ 
ties different from, and probably higher than, those 
which are most effective m the other cases In this 
ccmnoxicin we may mention that we find the absoqi- 
tion of 'slow' nc'utrons bv a block of iodine to be 
groatc'r for an icxline detc-ctor than for detectors 
either of Sliver or of rhodium 

I'ho radon was generously given to us by the 
Kadiiim Committee of the Medical Research Council, 
through Prof S Russ 

P B Moon 
J R Tillman. 

Imperial College of Science 
and Tochnologv, 

London, S.W 7 
April 12 

• Fermi and othem, flertco Seimttfiea, October 1934, 

• tbtd , December 1934 
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The Fermi Proton Effect m Silver 


Radioactivity of Potassium 


In the course of mvostigatmn the ladioactivity 
induced by the neutron produceil by thi' bombard¬ 
ment of diplogeii with diplons, wo observed that 
the yield of radio element protlucixi m silver menses 
by a factor of about ton when the samjdo of silver 
was surroundeil by a layer of paraffin 3 6 cm in 
thickness during the exposure, showing the Fermi 
proton effect. The decay curve obtained with the 
Geiger counter is shown in Fig 1, which suggests the 
fact that it cannot bo expresswl by a suigle ex¬ 
ponential curve The apparent value of half-iieriod 
IS about 30 sec at the Ix'ginning, becoming aiijiroxi- 
mately 2 ininiites at 4 minutes after the bombard- 



laauiw 
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J Bjerge and C II \\estcott lia\o reported that 
the ratio of the yield of rmlio-element jirodimsl in 
silver by beryllium-radon neutrons to that by tlii' 
diplogen-diplon neutron is about lOO to 10 It is 
generally accepted that the mean eiiiugy of the 
neutron is greater in the former case Wo havi' 
therefore two alternatives In the first case we con 
sider the beryllium-radon neutron to contain an appre¬ 
ciable amount of components softer than that of the 
diplogen diplon neutron and these softer com 
ponents wore effective m the experiment of Bjerge 
and Westoott In the second case, the yield ol radio- 
element jiroduced m silver is not a monotonic function 
of the energy of the neutron, decreasing with 
decreasing energy from the region of energy of the 
beryllium-radon neutron to that of the dijilogon 
diplon neutron, but below this value of energy it 
mcreases wit|j decreasing energy' In this argument 
it IS assumed that the Fermi proton effei't is due to 
the decrease of energy of the neutron by its collision 
with protons 

Seishi KntucHi. 

Shioeo Nakaoavva 

Hmoo Aoki. 

The Physical Institute, 

Imperial University, 

Osaka. 

March 10 


Klemperer* has recently shown that postulation 
of the existence of a railionctive isotope, nK*", with 
a largo nuclear spin, affonls the most likely explana¬ 
tion of the radioactivity of potassium He appears, 
howov'or, to hav'O overestimated the value of the 
nuclear spin (i -- 4 or 5 units) necessary to obtam 
a sufficiently high half value period for the isotope 
Klemperer mtwlo use of a statement due to Oainow*, 
which was based on thisiretiiiil reasoning Tlie latter 
author reached the conclusion that, if two radio¬ 
active elements possess the same uiijier v'eloi ity limit 
ui their p ray spectra, and if one of them suffers unit 
change m nuclear spm during decay while the- other 
jireserves its spm unchanged, then the ratio of their 
half value periods is about 100 

However, if the value of 700 electron-kilovolts for 
the upper velocity limit of the p j)articlt»s emitted by 
potassium IS inserted m the iSargciit etpmtions between 
decay-constant and <*nergv (os given by Klemperer). 
2r>(> days is obtained for the half value period on the 
assumption that Ai -- 1, and 30 mmiites on the 
assumption that Ai -- 0 m the decay These periods 
stand in the ratio of 10*, and not 10* From the 
actual curves of Sargent*, a value of about 10’* is 
derived for tho same ratio These figures are eonsidcr- 
nbl> higher than that (pioted by Gamow, and are 
luobablv more acieptable m view of the fa< ts that 
the tlasiry is oiilv' an ajiproximate one and that 
(Jamow states that the ratio may bo considerably 
in excess of 100 

On the Hiijiposition that the half value period is 
inensvsed b> a factor lying hitwisai (2.(K)0)Al and 
(10,<M)0)A» when the spin changes b_v Ai dining tlie 
nwhoactive transformation, it is nei essary to a.s.sign 
a spm of only 2 to 3 units to the nucleus of the 
h'vpothctical isotope in order to incnmi' its hiilf-vnliie 
pi nod to a reasotiahle figure 

In conclusion, it may bo pointed out that 
Klemperer’s views arc siijiiiorted by thi' fact that 
the isotope, ,«K**, the existence of vvhidi has been 
dehnib'ly established by Hi vesj and Heffer .Jensen*, 
is also a misfit ivs tcgaids the Sargent relatioics Hero 
again, tho OMsbaiee of <|uit(' a small iiin lear spin of 
tills isotope would cli'ur up the i oiitradictioii between 
p velocity and life-tnm 

(' Hurst 

Jc'siis ('ollogc, 

Oxford 
April 2« 


t /toy Sw 148 n IS, 

« 7, 8S 540 10U 

■ Ron .sor . 189, OVO . 
IRB. ISJ. 90 , Jan 10 1 


Induced p-Radioactivity by a-Particle Bombardment 
Lord Rctherford’s claasical experiments showed 
that the omission of protons from tho nuclei of the 
light olomenta, when those were bombarded with 
a-porticles, was a fairly general phenomenon No 
protons, however, were observ'od from helium, 
lithium, boryIlium, carbon or oxygon These results 
are Rigmficant, and suggest that iHo*, ,C‘* and bO” 
are very stable structures, probably consisting of 
olose combmations of a particles The great stability 
of these isotopes is confirmed by Aston’s work and 
by their behaviour under bombardment by high¬ 
speed ions. But both htliium and berylhmn are 
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diflruptiblo by a-particlos with the emiasion of noutroiis, 
and while the structure 2a+ n for 4B0* will explain 
why no protiins are emitted from this isotope under 
a-partiole bombardment, it is difficult to see why no 
proton emission has been observed from lithium 
when bombarded with a-particlos 

In mldition, it has been found that all eloini'iits 
which omit protons under a jiarticlo bombardment 
also omit neutrons, and, moreover, that many nudei 
omit both protons and neutrons It is significant that 
neutron emission followed by positron radioiu-tivity 
has been obsorvoil by Miss Meitner' when lithium is 
bombarded by a-particlos, and this suggests that 
proton emission from this element should also be 
observed The reaction detected b> Miss Meitner 

‘ ,Li‘ -I- a -> .B* fat, .B* - 4Be* + M . 
and we should therefore expect to observe 
,Li* ( a 4Be* + p t 

In addition, the neutron and proton emission from 
boron, namely, , 

.B'o 1- a - ,N‘* -f n t , ,N'* « .C'» c t , 
iB'" + a -• 1 p t and jB“ -fa - ,N“ 4 n t . 

as well os the emission of both protons and neutrons 
from tN'* and »F‘*, nNa”, uAl" and ,4B*' suggest, 
therefore, that the followmg roiwtions from the struc¬ 
turally similar nuclei ,Li’ and |B" should bo possible _ 
,Li' 4- a — 4110"* I p f 
iLi’ 4- a -* iB*° -1- n t 
,B“ -fa - 4<-"‘ + P t 

It 18 Significant that 4Be"’ and 40“ are [i radioactive, 
so that these actions mdicate that the delayed 
omission of ‘negative’ electrons should bo observed 
from lithium and boron when these elements are 
hombardod by a particles of suitable energj' The 
detection of such p radioactivity with lithium would 
bo evidence m favour of proton emussion from this 
element 

In a similar w ay, the production of p radioactiv e 
isotopes by proton omission from isotopes such as 
,0*’, loNo*', etc , for example, 

,0" 4- a — fF” 1 J> t , loNe*' f a uN“** + P t , 

IS possible The abundance of these isotopes is, how¬ 
ever, too small for such reactions to be detected ex¬ 
perimentally As, however, ,Li’ and ,B'' are the 
more abundant isotopes of lithium and boron, we 
anticipate that the induced p-radioactivity due to 
4B0'* and 4C** shouhl be experimentally detectable 
H J Wai.kk 

Department of Physics, 

Washmgton Smger Laboratories, 

Umversity College, Exeter. 

March 16 

' Meitner, Xatunnu., 22, 420 , 1934 


A Completely Supraconducting Galvanometer 
SiNfCB it was thought that interesting experiments 
might be performed if it were possible to measure 
quantitatively persistent currents in a supra- 
oonduotmg circuit much smaller than have so far 
been detected with a magnetometer, there has been 
constructed m this laboratory a completely supra- 
oonduetmg movmg-ooil galvanometer. The cod 
consists of 100 turns of fine lead wire, connected 
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by leads of load to the experuncntal circuit Tho 
cod IS suspended in the liquid helium by a rigid wu-e 
connected above the cryostat to an ordmory galvano¬ 
meter suspension and mirror. With this arrange¬ 
ment the suspension remains nearly at room 
temperature The cod is complcUdy shielded from 
moderate external magnetic fields by placing it mside 
a supraconducting cylinder of sheet lead, and thus 
IS subjected only to tho controllmg magnetic field 
from a pair of copper coils within the cylinder 
Mathematical mvostigation of tho characteristics 
of a rosistanceless galvanometer showed that its 
Ix'httviour would be interesting, apart from its 
possible applications Assuming that, when the 
oxti'mal circuit is also siipraconductmg, tho whole 
can bo treateil as a circuit having zero resistance 
and self-mductanco L, it was found 

(1) With a persistent current such that tho 
deflection when there is resistance in the circuit 
would bo do ' t'he coil should oscillate, un¬ 

damped except mechanically, about a pomt 


d' d. 


(‘ *- 


kL J 


where is tho flux Imked with tho movmg cod 

m Its control fiehl, and k is the torsion constant of 
the suspension 

(2) For a given current lo the deflection should 
be a maximum, d' = ^dj, when H = y/lcL/nA, 

The galvanometer has been tested by connecting 
It to a supraconducting tin cod in which a persistent 
current could be induced by means of an external 
magnetic field As first constructeil, the coil oscdlatod 
os expected, daiiqied only by the small viscosity of 
the liquid helium, but proved to bo unsteady When 
artificial oil damping was mtroducod, the practical 
bohav lour of the instrument was entirely satisfactory 
The deflections were found to depend in the manner 
expected upon the control field H, and can be used 
to give quantitative measurements of the current 
The sensitivity of the jiresent instrument at the 
uptimiim field is about 5 x Kh* ampere per mm 

This confirmation of the predicteii behaviour 
shows definitely that true persistent currents through¬ 
out the cuxiuit wore uiduced, agreeing quantitatively 
with the law of mduction, when tho field was applied 
to tho tin cod In view of recent exporunents 
upon the effects of magnetic fields upon supra- 
conductors, it is uit<*ro8ting to note that tho same 
deflection is obtamed whether tho control field is 
altered before or after the tin portion of tho circuit 
becomes supraconducting, or before or after the 
persistent current is mduceil 

Some of the experiments in which an mstrument 
of this kind may be of uso are 

(1) Further mvestigations of the thermoelectric 
effect between two supraconductors around their 
transition pomts 

(2) An attempt to settle tho stdl doubtful question 
of the Hall effect in a supraconductor. 

(3) Experiments on the distribution of persistent 
currents 


(4) Studios of persistent currents which may throw 
some light on the recently discovered anomalous 
magnetic behaviour of certain supraconducting 
E F. Bubton 
H. Gbayson Smith. 

« T . , F G A. Tabb. 


McLennan Laboratory, 
University of Toronto. 
May 4 
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The Dyestuff Industry 

Whilst m general agreement with the adinuable 
article on “The Dyestuffs Industry and its Lessons”, 
in Nattob of April 27, I cannot endorse your accopt- 
nnoo of Mr, C J T tVonshaw’s argument that “the 
mdustry languished because the pioneer spirit and 
the creative instinct which brought it mto being 
abandoned it too early” I Itold that the break¬ 
down was entirely on the side represcntisl by Mr 
Cronshaw—the managerial and commercial side 
Often in the distant post have 1 discussed the 
problem from this jioint of view with (Jricss, Caro, 
Dewar, Witt, Meldola, Martius and others The 
commercial community is not likely to rei ognise 
this, simply because the scientific spirit is foreign 
to its natuie 

Mr Cronshaw attributes our downfall to the too 
early retirement of Perkin and others I fear he has 
not the necessary feeling for the conditions provailuig 
m Perkin’s time History lamiot bo writtc-n at a 
distance from the events by tliose who have hiul no 
direct knowledge of the period considensl and of thi- 
men conci'meil I havo more than once dcsi nssed 
the situation, most recently in an article in the 
Phamuiceutital Journal (April 29, 1931) 

Perkin’s retirement meant nothmg, except that ho 
was boatc'n in the race His ongmal discovery of the 
dyestuff Mauve was a puio fluke His gieat and real 
discovery was of himself- of his mbom, outstanding 
ability as a thinnical engineer, to use the now 
fashionable term He built up the industry from 
nothmg—in particular, he transferred chemistry from 
glass to iron On the other hand, he proved himself 
to be without imaginative power—the additions ho 
made to the colour palette were negligible. His 
second advance with alizarin was uispireil from 
Germany and was again duo to his constructive 
ability Ho worked too much m secret and failed 
until too late to foresee the nee<l of a fully organised 
system of prospectmg the field In fact, ho was 
himself too narrowly tramed Ho worked all but 
alone The real advance m the mdustry came through 
B, C. Nicholson and Hofmann through their 
expansion of the Rosanilme industry In fact, the 
imtial establishment of the dyestuff mdustry in 
England was tho work of the triumvirate, Perkin, 
Nicholson and Hofmann Perkm only led off Long 
before Perkm retired, tho fato of the mdustry was 
sealed, alroa<ly in 1865, when Hofmann rotumeil to 
Germany, outwearied by his attempts to create a 
school here I began to study chemistry under him 
just before ho left. Great as was tho work he did, 
sound and broad as were the foundations ho laid m 
omlme, our commercial outlook was too narrow and 
unmteUigent for us to utilise his services Our men 
of means and our manufacturers did not send their 
sons to him His work was largely done with German 
assistants. 

When Hermann left the coimtry and Nicholson 
retired, Perkm was loft pivotless ; tho example they 
had set him was withdrawn. He mode his wonderful 
spurt, on his second horse Alizarm, without any 
support from a field; soon he was left scurrymg 
alone across the course. Nicholson hail retired 
because his partners would not move with the times 
When the firm acquired Perkm’s business, it was 
only to prove itself unable to carry the burden On 
Playfair’s advice, both Griess and Dewar were 
approached but offered pettifoggmg terms ’The 


firm took Meldola and later on Green but did not 
know how to use either with effect 

Our downfall was just lack of busmess wit it 
was duo to our complete failure to place ourselves 
upon a scientific footing Williams, Thomas and 
Dower missed our third opportunity—that which 
Otto N Witt gave them, of leadmg in the azo- 
dyestuff mdustry- long before Duislierg’s advi'nt 
Griess and Witt, properly useil together, could have 
established the milustry here well in advance of the 
Germans 

We arc not out of the wood to day Our mdustry 
18 insufficiently organised on th(> tcclmical side far 
too narrowly commercial in its outlook The Gormans 
have succoedeiL not through one man management 
but through the close association of technical and 
commercial mterosts The mam result of our so- 
called rationalisation has been to eliminate technical 
ability and understandmg to a more than dangerous 
extent We are today, I believe, m most serious 
ilanger of again bemg beati-n by flerman scientific 
organisation. We cannot think in high places the 
commercial mmd still prevails and will not brook 
tnie tochmeal leailership iSomcthmg more than tho 
mere association of a few academic professors with 
tho mdustry is needed In fact, tho signs are only 
too clear that we are no longer making tho progress 
wo should if indoeil we are ‘holding water’ 

Henuy E Armstrono 

65 Granville Park, 

LewLsIiara. 

London, S E 13 


MuUtion Rates in Man 

Thbrb is at pnisent no uifomiation conoeniing 
mutation rati's m vertobratos Hut where a gene 
produces a very great unfitness from tho Darwinian 
point of view, that is to say, greatly dimmishes 
the mean number of offspring produced by its 
bearers, then it will hmd to disappi'ar if its 
numbers are not kept up by mutation The rate 
of disappearance is oxtn'inclj slow for an autosomal 
recessive, very rapid for a donimant or a sex linked 
recessive 

Kpiloia, or tuberose st lerosis, is a condition in 
which tumours of tho skin, bram and sometimes of 
tho heart and kidney, are liable to be associah'd with 
epilepsy and mental defli lency I'ho mortality rate 
is high in severe cases, and pnihnbly most affi'cted 
mdividuals have no children Poiligrees of the 
condition show that it is an autosomal ilommant 
In oach generation, however, a proportion of 
COSOS, which wo estimate at about 25 per cent, are 
sporadic and arc presumably due to mutation The 
frequency of epiloia in south-eastern England 
appears to bo of the order of 1 in 3(),00fl This 
implies a mutation rate of about 1 m 120,(K)0 per 
generation 

Hiemophilia is a sex-linkisl recessive condition It 
is so fatal that the marriage rate of htemophilics is 
about a quarter of the normal, and their actual 
fertility doubtless still lower In other words, three 
quarters or more of the hiemophihc genes in males 
are wiped out in each geneiation, and must be 
replaced by mutation if the population is in oquili 
bnum. A simple calculation shows that, if there 
were no mutation, tho mcidence of tho disease would 
be decroasmg at such a rate that l.CMX) years ago 
the whole population of England would have been 
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ha*mophilio Several human pedigrees shew that 
liauiiophilm may aiiso by mutation The frequency 
of ha'mojiliiha ui London males certainly excecils 1 m 
100,000 at birth and may well exceed 1 m 30,000 
A rough estimate of the mutation rote is 1 in 60,000 to 
100,000 per X chromosome per generation 

Several othti sub lethal dominant conditions, such 
as neurofibromatosis, seem hi have fiequeneies, and 
therefore mutation rates, of the same order The 
highest inutation rate known tor any lotus in 
Droafrphila is about 1 in 300,000 for the while locus 
Thus if w’o take the generation, and not, of lourst, 
the jear, as unit, man stems to lie somewhat more 
mutable than Droaophila A full aicount of oui 
investigations will be published elsewlicn' 

L S I’FNBOSK 

lloyal East. ni Couiits s’ Institution, 

('oil bestei 

J B S Hai.oane 

Uiuveisit) College, 

London 


A New Virus Disease of Tomatoes 
In 1031 tin liisl appeaiante in Kiiiopc* of tin 
tomato vims disease known as Njiotled wilt’ was 
recorded b\ this vinis station' Sinei' that date, the 
disease has spiead through the length and hiea'lth 
of Uieut Britain, and its ability to attack oriiaincntal 
|)laiits of all kinds has madi the viiiis one of the 
major jiioblems ot the hoitu ultiinst 

In VII w of those facts, it may he worth while' 
rc'eoiding the lei'imt njipearnnee of an apparently 
now and equally si nous v irus diseaao of toiiialoes 
The vans m iiuestioii was isolated from some diseased 
tomato plants sent m for examination, and the 
Hynijitoins it produeed on Iho vaiious experimental 
plants dillered from any with whii h I am familial 
On tomato the syni))loins an* Viriefly as follows 
The first signs of infi ction, develo|)ed on the fifth day 
following inoculation, were pronouneisl yellowing of 



the inixjulatod leaves together with the appearance 
of yellow or purple rmgs or circular nocTOtie 
spots Later, the youngest leav es showed a tendency 
to twist round and become pale yellow in colour 
Tlie next development was the appearance of a gross 
lesion on the stem, at and just below soil level, this 
was followed by a general wilting and collapse of 
the plant (Fig 1). Tlio stem lesion ajipeared to be 
more characteristic of infection of younger plants 


The virus causmg this disease has been differen¬ 
tiated from all the known viruses affecting tomatoes 
in the British Isles by ultra-filtration and immimity 
studies, by its physical jiroperties and particularly 
by its symptom expressions on differential hosts 
The unusual reaction of the virus \ipon cowqiea, 
Vigna ameMts (Fig 2), is alone sulHcicnt to differen¬ 
tiate it from the viruses of the tomato streak group 



VIO 2 The tomato viriw upon (uuiiia the virua la 
iiaually loiianol to tin liim iilati <1 leav i a 


I wish to exjircss my indebtedness to Mr Lawrence 
Ogilv 1C, of the Long Ashton Rescan h Station, Bristol, 
who sent me the affix ted plants 

Kenneth M Smith, 
Potato Virus Research Station, 

School of Agrioiiltuie, 

Cambridge 
May H 

‘ Nature, 187. S52 , mil 


Pleistocene Coastal Deposits in Palestine 
Anvone who has travelled by- train along the 
coast of Palestine from Haifa to Liidd cannot liave 
failed to notice, soon after rounding the northern 
jioint of C'armi'l, a low ridge of sandstone runnmg 
roughly parallel with the railway Ime and the sea 
It begins 6 km to the south of Uapi' Carmel, and 
contmues for approxirnutelv 32 km 
The Crusader’s Castle at Athlit was built with 
stone taken from this ridge, and more recently, in 
1030, two big quarries were opened m it to the 
north of Athlit Station to supjily the stone for the 
great breakwater of Haifa harbour 

The rock of wtiieh the coastal ridge is formed has 
generally been rt'garded by geologists as a marine 
formation of Pliocene age, and hod not attracted the 
attention of prehistorians In the course of a short 
visit to Athlit m April of this year we decided to 
devote some tune txi this problem, and two days 
wi-re spent m a eloso exammation of the area In 
the quarry sections, which have an av'orago height of 
about 13 m and are more than half a kilometre m 
length, the following observations wore miwle . 

(1) TThe ridge is mainly composed of wmd-blown 
sanil showmg typical wolian current betiding, and 
oontammg comminuted shells. 

(2) A conspicuous layer of rod earth varying in 
thickness from a few centimetres to I m divides the 
sandstone into two approximately equal senes, 

(3) In this layer a considerable number of flint 
implements were found at various pomts. 
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(4) Land hIioIIs occur m both the upper and lower 
sand9tont>8 and in the red earth 

It was at once evident that the hinta were not of 
any considerable age—certainly not Pliocene The 
most interesting specimens found in aitu wore a sido- 
soraper of Moustc-rian tjqio and two small Levallois 
cores The ri'mainder were more chips and small 
flakes Among those found adhering to fallen blocks, 
or on the ipmrrj' floor, were three good Levallois 
flakes, a rough circular scraper, and a Levallois 
core , the remainder wcie small flakes and chips So 
far as can be judged from the material at our disposal, 
the industry closely resembles the Upper Mousteriaii 
found in the caves of the Wady Mughara (Mughaiet- 
El-Wafl, Layer G , Et Tabim, Layi'r B) 

It seems safe to toncludc that the bulk of the ridge 
18 relatively late PleLstoceno m ago, and that it is 
essentially teolian m origin 

These discoveries ratso more than local problems m 
Palestinian goolog>' and prehustory, and we piopose 
early next year to mivke a detailed investigation, not 
only of this ridge, but also of the coastal deposits 
southwards 

DAE Garrod 
Cambndgi' E. W. Gardner 


Catalysis of Ester Hydrolysis by D,0 + Ions 
It has been observeil by Moolwyn-Hughes* that 
the catalytic influence of D,0+ ions on the mversioii 
of cane sugar in heavy water is greater than that 
produced by H,0 < ions in ordmary water, and 
Bchwarz* observed that the acid hydrolysis of methyl 
and ethyl acetates takes place about 60 per cent 
more quickly in heavy than in light water under 
similar conditions 

The rate of hydrolysis of methyl acetate m 
sulphuric acid solutions has been determined by 
means of a viscosity method by whuh the whole 
leaction can bo followed with less than 1 cc of 
solution, and it is foimd that the latios of the catalytic 
cooflicients in heavy and light water (takmg the 
sulphuric acid as completely dissotiated m both 
coses) are Id,o ^^/Ih.O ^ ^ 1 S6 at 15“ and U6S at 
26° These ratios are nearly the same as those found 
by Moelwyn-Hughes for the inversion of cane sugar 
.1 C Hornel 

Kmg’s Buildings, 

West Mains Rood, 

Edmbiirgh 
March 27 


Dielectric Polarisation of Phenol 
It is well known that the molecular polarisation 
of alcohols m a non polar medium is exceptional m 
that It at hrst mcroasos with concontration and then 
falls finally to a lower value than that at which it 
started The data of Williams and Allgoior' show 
that at 25° up to a molar fraction of 0*345 the polarisa¬ 
tion of phenol m benzene is constant, whilst those of 
Donlo and Gehrekens* show a decrease in polarisa 
tion at 22° up to a ooncantration of 0 06 molar 
fraction phenol and those of Philip and Haynes* 
on increase at 20“ in dilute solutions I have 
nieaaured the polarisation of phenol m benzene at 
70° with the followmg results • 


0 S4760 
0 85340 
fl 86808 
0 86804 
0 8942') 


c, IS the molar fraction of phenol, e is the di 
electric constant, d is the ilonsity, and P, is moltsuilar 
polarisation of phenol The molecular polarisation of 
benzene at this temperature is 26 928 

The behaviour of phenol at this temperature 
appears to be similar to that of the lower alcohols, 
which would be expected from its hydroxylic nature 
These results give a value of ooP, of 71 0, which, 
if we take Pg -f to be 31-O*, gives I *6 debyes 
for the dipole moment, compared with the values 
1 66 of Donle and Gehrekens and 1*70 of Williams 
A. R Martin 

Qiemistry Department, 

University of Aberdeen 

March 18. 


'J. Amtr Chem Soe, 41, 2416 , 1927 
‘ r. Phyi Chtm , B, U, 816 , 1932 
'J. Chtm. Soe, 27, 996; 1906 
* Donle nod Oehrekene, ioa eg 


• Z phu> Chan . B. 26. 272 , 19'U 

• 4i-ad Am Wum. April 1934 


Esterification of Phosphate in the Respiratory Break¬ 
down of Sugar in Higher Plants 

Harden and Young' showed that phosphate 
undergoes an import ant cycle of changes in the 
fermentation of sugar byr yeast juice, Ijomg first 
< onv erted into a hexosephosphonc ester and Imally 
lilKiriitcsl as inorganic phosphate when all the sugar 
was fermented Recently*, Meyerhof* showeil an 
identical condition m the production of lactic acid 
from hoxose in muscle extracts The view has there¬ 
fore been expressed that astorifkation with phos¬ 
phoric acid may be a necessary slsq) m the biological 
degradation of sugar In the higher jilants, however, 
there has boon no direct proof of esterification m 
lespiratory sugar inotabohsm, though a close parallel 
Initween alcoholic fermentation and anajrobic respira¬ 
tion hew boon assumwl from the first and has been 
confirinevl not only by* tho discovery of identical 
enzymes m Ixith, but also by tho fact t bat phosphate 
stimulates plant respiration Phosphato lias also 
been uliown to disappear when adihsl to ground pone* , 
and phosphoric esters have oven boon csolated from 
plants* 

I have obtained dohnito results on this phase of 
sugar breakdown in higher plants by devismg a 
method of preparing coll free glycolytic aijiioous 
extraots (stable for a few hours) by plasmolysing 
fermenting |ioas {Pt-autn mitu’uni) Tho fresh extract, 
presumably contammg the full zymOHO-complox m 
...olution, actively fennouts glucoso, fructose or 
sucrose with ovolution of caibon dioxide, under 
strictly aseptic conditions In order te follow esterifi¬ 
cation and sugar breakdown, 40 c,c of the fresh 
extract at pH 0*2, after nitrogen had been bubbled 
through, WOH moubated with glucoso, m presence of 
toluene, at 30° C A suitable quantity of a phosphate 
buffer was added and samples withdrawn after every 
6-16 mmutee of mechanical shukmg The value of 
morganic phosphate in the trichloracetic acid filtrate 
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of tho samples, as determmocl by tho Fiske and 
Subbarow mothotl, was found to fall rapidly and 
steadily and rise again in 30-60 minutes nearly to, 
but somotunos above, tho original level, while 
glucose (Folm’s blood sugar method) showed a fall 
at the bogimimg, then a rise and next a rajiid and 
steady fall from a pouit where all the estorifiod 
phosphate was beginnuig to bo liberated This 
result has boon ropoatedly and consistently obtamod 
with extracts from several varieties of jieas, not from 
ground peas alone When efforts wore made to 
measure the carbon dioxide output m response to 
phosphate m a differential manoiiietor, the large 
amount of colloidal protoui present as impurity m 
tho extract mterfered by holding large quantities of 
the gas 

This demoiLStration of phosphate esterilication 
brings tho higher plant (pea) fully in luie with 
yeast and animal muscle in this respect But it is 
to bo expected that when tho new problems con¬ 
fronted m these cell free extracts are fully mvesti- 
gatod, the coiii'se ol rcspiratoiy sugar breakdown m 
higher plants may have its own mdividual peculiari¬ 
ties, os in fact further now results I have obtamed 
seem to hint Detailed results, and the method of 
preparing tho cxtiacts, are to bo published shortly 
elsewhere 

M yADASHIVA Rao. 

Plant Physiological Laboratory, 

Institute of Agricultural Research, 

Benares H indu University 
March 1ft 


' Prof Chem Soe , 81, 189, 1906 , 

• llwfhm Z , 188, 17« , 1017 

• JJuxhmt Z , 186, 1 , 1928 

• Utarhftn Z , 819, '161 , 1930 


and onuardi 


Application of Microchemical Tests m Assessmg 
the Quality of Ash Timber 

Durino tho last few years, attention has been 
given m this laboratory to tho study of the an¬ 
atomical structure of asli timber m relation to the 
maximum orushmg strength m compression parallel 
to grain Consignments of trees from seven localities 
have been studiixl, and each site had a distmctive 
strength spccifio gravity regression Variations m 
the amount of wood substance per unit volume, 
therefore, do not account completely for variations 
m strength, and it has been shown that tho arrange¬ 
ment of the wood substance m tho annual ring also 
mtluoncos the mechanical projiertios* The fact, 
however, that specimens ol eipial specifio gravity 
and closely similar anatomical structure sometimee 
differ by more than 30 per cent m maximum crushmg 
strength suggests that still ofher factors are involved 
and that probably the physical and/or chemical 
nature of the wood substance is of great importance 
m determining strength 

Several methods of exammation were tried in 
oompanng pairs of speoimens of strong and weak 
types of timber, the mdividuals of oeuih pair bemg 
matched m respect of specific gravity end gross 
anatonuoal features, but differmg considerably m 
strength It was discovereil that a phloroglucm- 
hydrochlonc acid solution could be used to distmguish 
between the members of each pair In strong speci¬ 
mens, the whole of the fibre-walls stamed red, and 
in the weakest type the middle lamella region 
stained a famt pink, the secondary walls remaming 


unstamed All intermeiliate types of stainmg wore 
observed 

So far, the method has been apphed with success 
to timber tested m compression parallel to the gram 
It has also indicated excessive weakness m a number 
of defective hockey sticks, and it is mtendod m the 
immediate future to mvostigate the toughness of ash 
by the same methofl 

With regard to the nature of the chemical reactions 
involveil. it 18 not at iiresent possible to do more 
than direct attention to tho fact that of the so-called 
standard hgmn reagents, phloroglucm-hydrochloric 
acid IS apparently tho only one capable of differentiat¬ 
ing between strong and abnormally weak typos of 
timber 

S. H. Clarkk 

Forest Products Research Laboratory, 

Prmcos Risborough 
April 10. 

> C'Urkc, 8 H , Fontni, 7, 26 , 1933 


The Classification of Coals 
From a chemical pomt of view may I dissent from 
much that is said about tho Stopes nomenclature lor 
the visible ingredients of bituminous coals m Dr 
Lessmg’s article in Nature of April 27 

In tho first place, there seems to me to bo nothing 
particularly now or otlvantageous m it Every 
observant person knows that bituminous cool is 
usually composed of bright and dull layers , and for 
a century or more those have been distmgumhed as 
the ‘bright coal’ (‘Olanzkohle’) and ‘dull coal’ 
(‘Mattkohle’) respectively It has also been long 
known that between such layers there is an amorphous 
powdery substance that blackons tho hands, and 
commonly called ‘mineral charcoal’, or by mmers the 
‘dant’ 1 have never boon able to soe any sufficient 
reason for substitutmg such terms (imported from 
France) as ‘vitram’ and ‘claram’ for the ‘bright coal’, 
‘duram’ for tho ‘dull coal’ and ‘fusam’ for tho ‘mineral 
charcoal’ or ‘dont’, unless mdeed for consistonoy 
‘charbon’ be also substituted for ‘coal’ m nammg 
the mam substance Inasmuch as such substitutions 
have tended to mystify people, and to make believe 
that somehow or other coal is better explamed 
thereby, I deprecate tho further elaboration of them 
referred to m Dr. Lessmg’s article 

Secondly, I think the article misleodmg m saymg 
that “tho subdivision of coal mto tho four visible 
Stopes mgrodients has been widely accepted m Great 
Britam and m most European countries’’ without 
mdicatmg that, outside the exclusive circle of the 
'Coal Ros^roh Club’, it has been much criticised and 
by no moans generally adopted 

Throughout the systematic rosoarchos mto the 
chemical constitution of coals and their maturing 
which for years past have been carried out m my 
laboratories here, and which have oompriscxl ooals 
from all parts of tho world and representative of all 
stages in the peat -► brown coal -► lignite -* bitii- 
mmous coal -► anthracite senes, the Stopes nomen¬ 
clature has been of little assistance, and I venture 
to think It has no chemical significance. Our ex- 
pononco does not support Dr Lessing’s statement 
that its four isolated components are “different and 
tj^ical m their chemical composition . . . associated 
with mmeral matter in ohiuractenstio amount and 
oomixisition . . [and] contain groups of organic 
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compounds and plant' residues m defined ratios”. 
Moreover, although it has been repeatedly suggested 
that the cokmg propensities of bitumuious coal reside 
m the ‘vitrain’, we here disbelieve it 

It seems to me that a scientific classification should 
not only bo applicable to all typos of coals but also 
have a more fundamoriUil basis than any yet proposoil. 

William A Bonk 

Imperial C’-ollogo of Scionco 
and Technology, 

London, fS W 7 
April 29 


An ade<]uate and reasoned reply to Prof Bono’s 
letter would rwiuire more space than, as I am given to 
understand, Natukf can afford , I must, thori'fore, 
let the statements m my article, wliii h I ondoavourod 
to make m a critical and impartial spirit, speak for 
themselves 

I may, however, be pcrmitteil to refer to two 
pomts raised in Prof Bone’s letter A peiusal of 
the literature on the formation and the chemical and 
petrographic constitution of coal and its commercial 
preparation and utilisation diirmg the lost ten years 
provides evidence of the wide use of the terms pro¬ 
posed by Slopes and of the twjooptance of what they 
are mtended to signify I tried to make it clear ui 
my article that only qualified acceptance has been 
accorded to them ui some quarti'rs 

Prof Bono’s experience that the isolat<‘d coal 
components are not differi'iit and tvpicol m their 
chemical composition is contrary to the results of 
hundreds of analyses and carbonismg tests published 
by workers ui Great Bntain and many other countries 
My own work on the behaviour of the coal components 
durmg carbonisation, and on the composition and 
distribution of the mineral matti'r in coal, furnishes 
ample proof for the statement mado m mv article 
However, by its very nature the composite character 
of coal docs not permit of roatly generalisation, and 
if Prof Bono is aware of csiaes in which typical 
diflforonccs m comimsition between coal components 
or their ashes cannot be recognised, he would oam 
the thanks of other workers intorostod in the subject 
for bringing these exceptions to their notice. 

R Lbssinu. 

60 Queen Anne’s Gate, 

Westminster, S W 1 


Philosophy and Modem Science 
When I read Dr. H Dingle’s book "Science and 
Human Experience” I found tliat I agreed with 
nearly all of it, now I find myself in disagreement 
with most of his article m the Jubilee issue of Nature. 
I realise that he may not bo expressing his own views, 
but be trjmjg to summarise those of others, and that 
most of those he expresses are prevalent; but I 
oannot oonvmce myself that they are right The 
differences begin with what he calls the fundamental 
prmciple of the rejection of unobservables No dis- 
tmotion is made between sensations and concepts. 
Dr. Dingle makes general observability part of his 
criterion; smoe each sensation is private to one 
individual, he thereby leaves the whole basis of our 
experience out of science The principle oannot bo 
applied to oonoepts, because in fawt they are not 
observed by anybody. If we are realists we may 


say that they are mferred , if we are phenomenalists 
we may say that they are constructed If there is 
any change m scientific tiiought m this respect, it is 
that our realists have now a greater disposition to 
modify their ideas of what is real when now data 
derived from sensation become available 

The scientific validity of a concept m fact depends 
on quito different criteria , it depends on whether 
the concept and the postulated laws that it satisfies 
help to co-ordmato our sensations If different 
people find the same concepts useful, that is because 
to a considerable extent they have similar sensations 
and similar proiesses of thought, but what arc 
sensations to one are concepts to another The 
rejection of unnecessary concepts is not a funda¬ 
mental print iple at all , it is a priM’tical rule of 
method, like not puttuig six pairs of knives and 
forks on the table for a two course iluuicr Thus I 
cannot agree that the rejection of absolute position 
was the great feature of the principle of relativity , 
the important thmg was the statement of the laws 
satisfied by relative position Admittedly the method 
made the detection of the law cosier , that is why 
It was o good method But the important thmg was 
the application of the prmciple tiiat a formally 
simple low ha.s on appreciable a priori probability 
I have shown in my “Scientific Inference” that this 
principle is fundamental, and that without it we 
coiikl never attach a high probability to any quanti¬ 
tative law however often it is verified , but though 
it IS universally used, people seem to have a curious 
reluitanco to admit that they arc using it Let us 
respect the broom , but there is no need to be 
ashamed of the elcotnc light 

The confusion between sensations and concepts 
again vitiates Dr Dingle’s answer to the question 
‘Do thmgs exist wlien they are not observed ?’ 
Sensations obviously <lo not , but would Dr Dmglo 
return the answer ’No’ to the question, ‘Did Neptune 
exist before it was observed I’ The fact is that when 
we say we observe a thing wo do nothing of the sort, 
wo have certain sensations and wo assert the result 
of a long chain of mfereni.e from them, which is not 
the shorter beiauso wo have mode inferences of the 
same type so often that we carry them out rapidly 
and often forget that they are there The perturba¬ 
tions of Uranus afforded just the same kind of ground 
epmb-mologically for inferrmg the existence of 
Noptuno that a telescopic observation does 

■Tho ‘principle of causality’, again, has no scientific 
status As has been repeatedly pomted out, nobody 
has ever succeeded in Btatmg it m such a way that 
it will help us t<i say what laws are causal We know 
of many actual causal laws, and there la rooson to 
believe that many others remam to be discovered ; 
but tho notion of a universal principle of causality is 
by nature mcapablo of verification and m practice 
useless What is used m practice, consciously or not, 
IS the simplicity postulate 

I am mystified by Dr. Dingle’s statement that a 
probability is the ratio of two integers Given that 
a pomt 18 equally likely to bo anywliore withm a 
length a, what is the probability that it lies withm 
distance a/\/2 of one end ? Or does ho contemplate 
a field such that all distances between possible 
positions are mtegral multiples of some umversal 
length, 80 that contmuous variation is excluded ’ 
Harold Jei-fretiS 

St. John’s College, 

Cambridge 
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The neccMHity for condenaocl expreaaion is, 1 think, 
responsiblo for tho cpK'stions riliswl by Dr Jeffreys 
I admit (indeed, insist on) the (iistiiution between 
sensations and concepts, but left it unstated beeause 
I thought it was implied in tho language' used Tlie 
principle of rejection of unobservables must lefer 
only to Loncejits , we cannot speak of obseiving 
sensatioiLs iKicause a sensation is an observation, not 
a thing to be observed I cannot reject a sensation of 
whiteness which may come to mo, but I can rejt'ct 
the concejit, ghost I do not share Di Jeffreys’s 
objection to the phrase, “observing a concejit” (for 
example, observing Neptune) It is unambiguous 
and far more eoneise than nn\ alternative wliioh his 
letli r suggests 

1 Bgiee completely (though 1 should express it 
differently) with Dr Jcllreys’s jinragiaph eontaming 
the question, “Did Nejitimo exist befoie it was 
obsoivcd ?” If that (juestion hius a mi'amng, tho 
answer is the oidiiiarv commonsense one—\<s, for 
Neptune is (orui'ived as an obji ct existing in sjnwe 
and time This answer, howevei, eonliailicts the 
print ijile of rejection of unobservables, so we must 
ullirnatelj (lor seientilK jiurjioses of course, not for 
prattical life) give iiji the' concept, and then the 
ijurstion bet omes mt-nninglcss It is tht> task oi 
seienii to discover thi' signiiieunt substitutes 
Twenty years ago thi i|U<'stion was askt'tl Does an 
olettion exist during a tiansition Is'twt en two Hohr 
oibits ? We do not now answer jis or no, but 
abandon the comejit of a sjiatio tcmpoial electron 
moving fiom orbit to orbit 

Dr Jeftre\s’s juobability jiiobhm, ivs lie sajs, 
involves (ontinuous vaiiatioii and thi'refoie is 
irrelevant Science aims at the correlation of ob- 
seivations which are dist rete Hence, unit ss we wish 
to correlate unobservables at tho same time, the 
only kind of jirobability wlmh is ajijilicablo is that 
involving miogi'rs , for example, statistiial proh 
abilities surh as the familial ones deduced Irom 
experiments on thiowing dice 

Till' diflieulties of mutual understanding m these 
matters aie ilhistrutccl in an amusing waj by the 
letters of Dr .Teffreys and Pi of Ix'vy The former 
admits that the views 1 expiessed are prevalent but 
thinks they may not be mine The latter legards 
them as not onl> not jinwalciit. but also cssentiallv 
iny own private annljsis ' 

Ukkukkt Dincile 

Imperial College of tjcience, 

London. S V\ 7 
Mil) 8 

Existence of Three Alum Structures 
The crystals which eoinpiise tho alum senes have 
gonorall> boon eonsiiloreil to Ix) isomorjiboiis on 
account of the similnrit> of their clieiniral fonnulai 
and of their erj-stal classes Tho more direct ev idnnce 
of X-ray diffraction shows, however, that there are 
at least three different strueturcs involved It is 
proposeil to call these the a, p and y structures, m 
order of their discovery 

The a structure is that of potassium alum', and 
of the other common alums which have been ex¬ 
amined The P-stnicture is that of inethyl-ainmonium 
alum* and of oa'sium alum, though the a structure 
can be inducexi in the former by deposition on 
rubidium alum 8odium alum is the sole example so 
far found of tho y-structure 


The presence of the form (210) on crystals grown 
from neutral aijuoous solution seems to be char¬ 
acteristic of the p-structure This pniperty jirovidea 
an easy way of separatmg ccpsium and mbidium 
alums, lor crystals grown from a solution o) the two 
ean bo distmgiiishod by eye 

The non isomorphism of the alums raises doubts 
concornmg other series of salts Nevertheless, it is 
probable that only in tho cubic system ean such 
pseudo-isomorpliisrn exist, for tho high symmetry 
IS due to that of the component groujw, and tnaj be 
mamtauied with different ariaiigement of these 
groiijis In the other crystal systems it is improbable 
that tho axial ratios and mtor axial angles of a number 
of crystals of similar ihoniieal constitution would be 
almost eijual unless the irystals were truly iso- 
morjihotiK 

An aiioiint of the strm tiiie of sodium alum and 
an examination of the relationship hotween the 
a, p and y structures will bo publishixl elsewhere 
H Lu’son 

(jleoige Holt Physics Laboratory, 

University Liverpool Mnich 13 

> tlp-«in and Heviis, I'ror liny Sor , A 148, «B4 , 1036 
* Upson, J*hil Mufj (ill Uir imsH) 


Conductivity of Oils and Waxes 
A few voars ago I detoeted a ounoiis region of 
negative temperature coefficient of the conductivity 
of heavy oils, namely, a rising conductivity with 
deireasing temperature' It occurred in the neigh¬ 
bourhood of tlie solidifymg pouit A similar 
jihenoini'iion has recently been observeil by W 
Jackson with paraffin wax*, just below its meltmg 
point The effiH t IS thought to represent pnibably a 
ohnractoristic ol both oils and waxes, at least of 
those tontaimng hydroeai boils It seems thi'nifoie 
ilesirablo to put forward a theory to account for it 
A transition botweon the glassy and t)i(‘ crystallme 
jibase in a mixture like oil must extend over a 
certain range of temperature The i onductivity of 
the oil in this range is therefore that of a two-phase 
system Tho experimental curyes suggest that the 
extrapolated conductivity of the glassy phase in the 
transition region is lower than that of the crystalline 
jihase Consetiuenlly the region of negative tem¬ 
perature coefficient may easily be oxplamod b\ 
progressive crystallisation with decreasmg tom- 
jieraturo This theory also accounts for the dieleetne 
absorjition which is always very pronounced in the 
melting region 

Assuming the theory to bo correct, it is possible 
to ealculato from exporimental conductivity curves, 
obtained with special oils and waxes, the melting 
curve, tho latter yielding the relativi* amounts of 
comjionents of given ‘melting jiomt’ This curve 
permits eertam conclusions to bo drawn os to tho 
approxunate chemical composition of the oil, pro- 
vuied its basic nature is known 

This work lies been carried out for the British 
Electrical and Allied Industries Research Association, 
and will probably bo published in detail in due course 
A GemANT 

Engmeermg Laboratory, 

University, Oxford 
March 9. 

1932 

• Natvr*. 188, 847 , 1934 
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Raman Spectrum of Tndeuter-Acetic Deuteracid 
An account of tho preparation of truleiitorac otic 
deuteracid (CD,CO,D) by one of uh (C L W ) will 
appear shortly m the Journal of the Chemical Society 
Its Raman spectrum has lioen oxarnmod anil gives 
prelimmary results of groat intorost Tho iqjoctniin 
was obtained from 1 5 c o of the substance oxposoil 
for 23J hours to excitation from a mercurv arc 
filterofl to transmit only tho 4358 A lino 



In tho accompanvmg table, tho Raman displace 
monts observed are compared with delmitoly ostab 
lished displacements for acetic acid All the dLsplace 
ments of CHal'OjH, except /, aro modiflod to lower 
wave number values, but since this froipioncy is 
attributable to an inner \ ibration ot the CO,H group, 
no change m its value is to lie expectwl The dis¬ 
placements (/ and h most probably have their origin 
in tho C'-H Imk, and prolmimary calculations of tho 
expected moilihcation give results in good agroomont 
with tho obsorvod valuas It is possible that one of 
those displacornents armos fioni an O-H link, but 
definite proof of this will be obtained, wo hope, by 
an exammatiun of the spectrum of acetic deuteracid 
(CHjCOjD) The examination of (’H,rO,l) will also 
give valuablo information regarding tho other dis 
placements At present, tho origm of these is a little 
uncortam Moat probably a and b are ossociatoil with 
bondmg fieipioncies of a C-C or C-O link , from 
intensity considerations, c almost certamly belongs 
to the link , whilst d and e may arise from the 
CH, or rO,H groups, and it is hoped this will be 
decided by tho proposed investigation of (1I,('(),U 

Work IS proceeding on prepared by the 

same method and measured by tho same technique, 
partly to obtain comparable oxporunental data and 
partly to clear up certain points on whii h there is 
not complete conconlanco in tho results of previous 
mv estigators 

The complete results for tho three acids and a 
discussion of the origin of the frequencies will bo 
publishisl olsowhoro as soon as tho mv'estigation is 
finished 

W Roqie Anoi's 
A H. Lecicie 
C L WinsoN 

Sir William Ramsay Laboratories of 
Inorganic and Physical Chemistrv', 

University f’ollego, 

London, W U 1 
March 18 


Infra-Red, Absorption Spectrum of Crystalline 
Sodium Nitrite 

Theke aro very few data avrailable m the infra red 
absorption spectra of solids which enable an applica¬ 
tion of the modem ideas of pomt group symmetry 
to the classification of ‘proper’ vibrations Wo have 
recently exammed the absorption spectrum of sodium 
nitnte m the solid state The substance has already 
been shown to be orthorhombic, and thus biaxial, 
with considerable separation between tho indices of 
refraction. There are two molecules in the unit cell. 


and there will be eight particles in tho basic group . 
accordingly we shall expect 3(8 — 1) ^ 21 ‘proper’ 
vibrations, of which six will b(> ‘iimer’ vibrations, 
and fifteen ‘external’ or lattice vibrations Generally, 
some of tho inner vibrations will coincide in pairs, 
but if the nitrite group is angular, its symmetry will 
bo 0 , 1 ,. which IS the same us that of the crystal group*, 
and wo may expect considerable separation between 
tho pairs These conditions do not occur in tho free 
ion, and A I>angseth anil K Wallcs* have obtainoil 
a clear and satisfy mg Raman spectrum for the 
aqueous solution with V, = 1331, v, - 1241), v, - 813 
«in -* In our cose all the fundamental frcqueiicii's 
and ov’ertones are doubloil, bands ok Hiring at 
V, = 707 and 834 (10), v, = 1127, 1220 (14), 
V, = 1330 and 1392 (10). 2v, = 1378, 1«20 (4), 

2 v, ^ 22.52, 24,39 (2) , 2v, = 2046. 2762 (3) Tho 
numbers m brackets give an approximate measure of 
the relative intensities Tho baniLs at 707 cm and 
834 cm have faint wings on each side, winch may 
perhaps bo expliunoil by tho tnchroism of tho aiib- 
stance 

Dr W R Angus and Mr A II Leckie of this 
Dopartmont have kindly examined the Raman 
spectrum of the solid They find a broad biuid m 
the region of 1360 cm -* with a strong sharp maximum 
at 1314 cm a weak milication at 1352 em and a 
Weak but sharp peak at I400cin"‘ We are continuing 
tho mfra-rod analysis with polarised light 

Ziogler suggested a vertical angle ol some 132‘‘', 
hut our results are ui agreement with those ol 
Langsoth and Wallcs, since tho frequencies satisfy a 
central force system with an angle of 90° Thero 
seems to be a single bond between the nitrogen and 
oa< h oxygon atom, whereas the bmdmg in the mtro- 
group IS of the same typo os in SO,, coiresponding 
to a vortical angle of some 120° 

(’ H Hailev 
.J W Thompson 

Sir William Riunsay Laboratories ot 
Inorganic and Physical f'hemistry. 

University College, London, W G 1 
Mimh 20 


•0 E Zl< si. r. PAirt Iter 38,11)40 1911 


• Z pltj/e Cllcm , It, 27 lilW , 1014 


A New Emission Spectrum in Selenium Vapour 
In tho course of a sy-st-ernatic study of the excitation 
of selenium vapour m a high frisniencv discharge, we 
have observeil, on the shoit wave side of tho mam 
‘2—‘S system', a new system of alsjiit forty weak and 
diffuse bands degraded to the re.l which may he 
approximately represented by tho following formula 
V-29.890 ( 285 n'-3 n'* -390 n' 

These bands appear at low tnmjMTaturos, before the 
main system he<otnes visible, but when tho tem- 
poraturo is raised, tho main system becomes incom¬ 
parably more intensified than the new one 

Tho similarity of the vibrational structure of the 
new system to the main one*, 

v = 25,905-1-281 3 n'-2-42 n'*-387 2 n'+O 63 »'*. 
together with the conditions of the excitation and 
their appearance (largo structureless bands) make it 
plausible that tho now system is to be attributrsl 
to tho excitation of the So, group in a poly¬ 
atomic molecule of selenium This seems to l«i 
confirmed by tho fact that a set of absorption 
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bands observed by Moraozewska* m selenium, 
at a temperature at which its vapour is cer¬ 
tainly polyatomic, represents the contmuation of 
our n" = 0 sotjuence A further study of this system 
promises mterestmf? conclusions as to the binding 
energy and structure of such polyatomic molecules, 
of which little IS known 

A full account of our investigations will be pub¬ 
lished in the Bull Acad roy Belgique 

13 Roskn 

Deportment of Astrophysics, M DlbsmANT 
Umvorsity, Li^go 



Suggested Polarisation of Electrons 
U P Thomson* has mvestigated the peculiar form 
of asyininetry in the scattering of oloctmiis reported 
by Rupp* According to Rupp, fast oloctrons when 
soattored first by gold through DO" and then jiossed 
througti a gold foil show asymmetrical diffraction 
rings, while Thomson could not tind any asymmetry 
up to the voltage of 160 k v 

We have lopoated these expemneiits, extending 
the voltage up to 190 k v , but no effect was found 
As ui Rupp’s exponmeiits, a thick target was used 
for the first scatteror Special precautions were mode 
to prevent the non imiformity of backgrounds , 
photomotno us well as visual cuiiiparisons were 
made on rmgs up to -v/35 and V36 Eight plates 
were obtained at voltage ranguig from 160 to 190 k v , 
but none of them nliowed any asymmetry such as 
reported by Rupp 

Mmo Hatovama 
M oTOHAitiJ Kimuba 

Institute of Physical and ('hemi<«il Research, 
Koniagome, Tokyo 
March 2 

‘ ThomMin, NaTCRS, IJ*, IflOfl , I9SS PAU Mag , 17, 1068 , 1034 
• Hupp, Ph* Z , W, 168, 937 , 1932 


Magnetron Oscillauons 

In recent issues of Naturk*, a discussion took 
place betwc'cn us regarding the short wave oscilla¬ 
tions produced by spht-anode magnetron volvos 
After further discussion m private (orrespondenco, 
we are now agnssl on the following points 

(1) The oscillations obs(»rved by Posthumus* m 
2- and 4-anode magnetron circuits with wave lengths 
of the order of 1 metro appear, on the exj)eriment«l 
evidence, to be of the same typo as those previously 
observed by Megaw* and others in 2 anode magnetron 
circuits with similar wave-lengths Tho ongmal 
difforenoo of opmion on this point arose through the 
emphasis laid on the static negative resistance 
characteristics m Mogaw’s explanation of those 
oscillations 

(2) Static negative resistance charaotoristios 
(‘dynatron’ characteristics) can be observed m both 
2- and 4-anodo magnetrons imder suitable experi¬ 
mental conditions With usual valve dimensions, 
these characteristics enable oscillations to be mam- 
tamed only m circuits of rather low decrement 

(3) At voiy short wave-lengths, the effect of 
electron mertia on the dynamic characteristics is 
such that the term ‘dynatron’ applied to these 
oscillations by Megaw is probably a misnomer At 
such wave-lengths the maintenance of oscillations 


appears to depend on the final energies of tho elec¬ 
trons, which may be loss than the energy correspond¬ 
ing to the anode voltage, rather than on the angles 
traversed by tho electrons during their transit, 
which detormuie the static ‘dynatron’ characteristics 
This conclusion follows from the success of the 
‘rotating field theory’ of Posthumus* ui prodictmg 
the relation between optimum wave-length range, 
anode voltage and magnetic field strength 

(4) It appears from recent experiments carried 
out by Megaw that there is no discontinuity between 
the short wave oscillations under discussion and the 
longer wave oscillations, which are adequately ex¬ 
plained by the negative resistance characteristics, 
when tho decrement of the oscillatory circuit is 
sufficiently low With circuits of higher decrement, 
discontmuitiea may be observed due to the decrease 
in valve impedance which may occur when tho 
oscillation period is comparable with the electron 
transit time, particularly when higher modes of 
oscdlation of the circuit are readily excited 

1r K Posthumus 
Natunrkuadig Laboratonum der 

N V Philips’ GlooUampenfabnoken, 

Emdhovon 

E r S Mboaw 

Research Laboratories, 

General Electric Co , Ltd , 

Wembley, 

March 1 

> Natvii, U4, 324 , 1934 IM, 699 , 1934 

• NATVM, 134, 179 , 1934 

• / /not Kite £ng , 73, 826 , 1933 

• WiraUtt Fng , 12, 126 , 1936 


Dew Ponds 

Thk legend that dew has aiiythmg particular to 
do with ‘dow ponds’ seems to die very hard, Tho 
essence of a dew {Kind surely is that it should bo 
watertight, which those who make them seem to know 
quite well Except m very abnormal years such as 
1921 (and I suppose 1933 and perhaps 1934, though 
I have not seen the figures) the rainfall m England 
for the year largely excc>od8 the loss by evapora¬ 
tion from a water surface, and in an average year 
an empty watertight pond will have accumulated 
about 6 mches of water from January 1 to the end 
of April, will lose 2 inches during the next tlirce 
months and will then progressively become deeper 
until at tho end of the year it has 11 inches Evapora¬ 
tion averages about 16 inches and never exceeds 
20 mches, so that makmg allowance for the prob¬ 
ability that it IS a good deal more in exposed pionds 
than m tho relatively sheltered tanks in which it is 
measured, it would seem that 2 feet of water m the 
early spring would see any watertight pond safely 
through any summer It is also desirable that there 
should be no standing vegetation, which downland 
farmers know, though they attribute its bad effect 
to the roots perforatmg the floor of the pond rather 
than to transpiration, which is extraordinarily 
effective Last summer (1934) a cement temk in 
my garden with Potamogeton crupus and Lemna lost 
6 mches of water, while a precisely similar tank a 
few feet away which had three good olumps of 
Altama plarUago lost 19 mches and went dry. 

A. E. Boycott 

20 Loom Lane, 

Rodlett. 

May 16. 
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Mechanisni of Feeding in Blood-sucking Diptera 
In a previous communication* I reported the 
discovery of a suckmg stylet in ticks which, to all 
appearances, was the homologue of the hypopharynx 
in other blootl-suckmg arthropoils On the analogy 
of the feeding mechanism m ticks, it seemed reason¬ 
able to postulate that in biting flies the food ihonnol 
IB not formed by the apposition of the labnim 
epipharynx and the hypopharynx, as lias hitherto 
Isien Buppoaed, but that it is represented exeliisivoly 
by what has until now been regarded as the hypo 
pharyngeal extension of the salivary dm t 1 referred 
to tins tentative conehiaion at the meetmg of the 
Royal Entomological Soi lety of [»ndon held on 
October 3, 1934* I have now earned out numerous 
dissections upon freshly killetl speeimena of Stomom/a 
ralcUrana. As will appear from Figs 1 and 2, the 
labrum-epipharynx m this species of fly is entirely 
unconnect^ with the buccal chamber and is prac¬ 
tically separated from the hypopharynx bj an inward 
tlirust of the apodeme, whilst the buccal chamber 
itself IB contmueil duroctly mto the expanded proxuual 
portion of the hypopharynx, with the salivary duct 
terminating diatally at this point 



Flo. i. Traiwverso section thronsh the mouUi-paxt* of S 
caicgrstw nt level of articulation of tbe spodemoa ap , spodemea, 
Ay , hypopharynx , tb . lahium , ilji , iwllvary diict x 110 


Furthermore, m fresh specimens the hypopharynx 
18 seen to be provided with a distmot orifice at its 
distal extremity, and its tubular character is shown 
by the fact that, when the flies are fed on a suitable 
colouring substance (for example, hwmatoxyhn) that 
has previously been sweetened with sugar, the 
hypopharynx takes the stam along the entire length 
of the walls of its lumen, while its external surface 
retains its normal colour. 

S. K. Sbn. 

Imperial Institute of Veterinary Research, 
Muktesar-Kumaun, U P , India 
April 11. 

; Nxmxi, m. «441834 
•Proe. Rap. Snt Six, •, 78, 1934 


Trichromic Vision 

Thk trichromics, that is those who see throe colours 
in a bright spectnun, rod, grtsin and violet, are con¬ 
fused by many with the anomalous trichromatics, 
whereas they are quite distinct The anomedous 
triohrumatics, as defined by the lato Lord Rayleigh, 
make on anomalous (xjuation and do not agree with 
the normal equation, and they may not be colour¬ 
blind. The trichromics are invariably dangerously 
colour-blind, and though they may make an anoma¬ 
lous equation they may also agree with the normal 
oquatiuu 

Tlio following case will make this clisir Exommed 
with Ishiliara, ri'ail all the figures with the ease and 
lapidity of a normal sighted person Exammod with 
lantern, called ro«l, white , whito, rod , green, rod , 
and green, white Tested by colour equations, 10 red, 
X633-f-10 green X640, beiug the normal equation, 
matchmg the light of the arc Made equations 
rangmg from 10 re<l-|-33 grw-n to 10 rod-|-6 green 
Ho also made tho normal wjuation The luminositj 
m each case was correct Saw throe colours m the 
spectrum rod, green, and v lolct, described X685 as 
red mottled, saw green at X.')74, named isolated 
division X563 5 —as all green 

It will lie seen that this ease appears both as a 
high grade rod anomaly, a high grado green anomaly 
and ho also mado the normal eijuation It will be 
noticed that the trichromic m conditions of difficulty, 
IIS for example with small lights, make dichromic 
mistakes 

F W Edridok-Guebn. 

Board of Tnwle, 

London, .S W 1 
May 3 


Vitomin and Nitrogenous Food Requirements 
of the True Lactic Acid Bacteria 

It has now been successfully shown in this 
laboiatory that all tho lactic acid bacb'na. Streptococci 
as well os rod-shapod forms, demand an alkali 
stable substance, related to bios, for their growth 
Tho rod forms re({uiro, m addition to this sub¬ 
stance, lactoflavin and pos,sibly at ill another 
activator 

Earlier research seems to indicate that the true 
lactic acid bacteria are very fastidious m their roquire- 
monts as to mtrogenous food Without knowledge 
of the facts mentioned above, it has been impossible 
to study this question because tho lactic acid bacteria 
do not grow in a complete mixture of tho ammo 
acids present m genuine proteuis when activ ators are 
absent It has now boon fouml that the Tliermo- 
bacteria show just as narrow requirements as regaids 
nitrogenous food as do tho higlicr animals, and for 
some species the requirements are even still more 
specialised On tho other hand, the Slreptobaclena 
are satisfied with ammonia salts and a trace of 
oysteme, and the Streptococci even with ammonia 
salts as the sole source of nitrogen 

A detailed report will he published shortly. 

S ORI.A-JENSEM 

Biotechmoal-chemical l..aboratory. 

Royal Technical College, 

Copenhagen 
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Origin of Chemistry: the Definiuon of Flame 
In a recent publication' I have shown that prac¬ 
tically all the technical aehieveinenta on the chemical 
side which have been credited to the Classical Period, 
to the Middle Ages, or oven (by the least instriicti<d) 
to our own timi's, in reality go biu k to the much 
earlier civilisations, the crafts of which were largely 
destroyed by the irruption of the people of the Iron 
Age, those cruder but beth'r annisl ancestors of many 
of the present mliabitants of Europe 

In my further investigations of the' ilevi lopment 
of chemistry proper, which will form the subject of 
another work to be jiiibhshcsl tsdore long, thi' samo 
dependence on earlier jieriods is nbundantly evident 
An interesting example is proyieleel by the' di'fmition 
of flame Most of the histones of chc-mistry attribute 
to van Helmont (iri77-1044) tlie- statewnt that 
“flame IS burning smoke’’ Kopp* (who is probably 
the origin of theui mformation), howevi*r, pointed 
out in the corre'ctions to his "History of Chemistry’’ 
tliat the statement oe isirs in Alhertus Magnus 
(1193-1280)*, which “is notable* for its time” It 
goes hack, of eoiirse, at least to Aristotle', but an 
iritere-sting link with van Helmont is the state*ini>nt 
in Alhertus*, whie li is also taken from Aristotle, 
that “flame* is biiriuiig or ignitesl »pirit or smoke” 
(flamina est spiritus sivo fuiiius succi nsus sive 
eoinbustus), in whii h thi* aiiproae h to van Ifelmont’s 
dehiiit ion of gas* (fume spirituin me eignitum hacb'iuis, 
novo nomine e/iw voco) is clear 

It IS also generally overle^okesl that Albertus 
desi nbe*s’ the inllammabihty of intestinal gasi's, 
again antieipating van Helmont The work ‘Do 
All liiniia” attribiiteel to Allaeitus, from wine h mile h of 
the* information lis hi Ins contributions to chemistry has 
been taken h\ the historians, is clearly much uitei- 
polated in the form in which it is prmteeP, but pints 
of it are contained m old maniisi npts* anet parts arc 
also extrae ts from his autlii*ntic works One of tho 
main sources of mformation on ale hemy in Albortus’s 
time was the tt(*atise “Do Anima” attributed to 
Avicennii''’, anel practically all tho uiformation in 
European authors was thi*n of Arabic origin If tho 
authorship of a hot in treatise of this time* is unknown 
then, piovidcd it is of a well reeognisablo tyja*, it 
may be safely regarded ns Arable Further eletails 
will be giv'cn in my forthcoming work 

J. R P All'll NOTON 

81 Born Hill, 

Wembley, 

Middlesex 


* FArtlnuton, "OrlglnB and lie vi 
Lonuniaiis luif), np xll-t597 

• " Hell m'I' nir cicwrlilrtitc tier ' 


lopmi nt or Appllisl i lipnilntrv", 

licmlc J parts, Drauiurliwrlii, 
la In error wliin lie sava Oeher’a 
Illaiwlenala’ Is mentioned 


In "lie Mliierallbiis”, II 11 3 , but slum tin* 
not alchemy, probably Jablr la not meant 
■ 'Metcororum ", I, 111, 6 , 1\,111, 17, Ojs-,» uniiiu., ui norgiiei 
S8^v;d^,^Purls_, IS^OO^TOl Iv, yp SI14 7S7^ , 

pWodUfn, occurs frcnueiitlv In the InttiT »e>rk,’ror exanitde, i^'Fobew’ 
tf . and .Stahl's views arc inueh less orlitlnal than Is coiiimonlv 
IV, 111, 17, llornnet, iv, 787 

• ' C'omplexlonum atqiie mlstlonum eh inenUlhim flunn ntum" 
Ortus Medlclnae, Amsterdam, 1648 p lOfl , !i i d , tenlce, IIIBI. p 6<l 
' "Heteororum. Ill, 111, 4, Boniiiet, Iv, 843 slcut est vidrra In 
veutewltate steea esredleute de vtiitro homlnis haei eiilm al per 
nannum •ubtlleni emittatur, it camhla adhlbeatnr tota Inflanmiatur 

n Hclniont's gtu 


• BoTonet, xxxvll, 545-678 , the text Is merely a reprint of that In 
vol xxTof the edition of Jammy, LugdunI, 1651, and la ubvioualy 
ba^ on a very_ late, mb ^(*nt^ inanuscrij^t ^ 

d by nkner Biwon. 


•Brlt"Mu8®%e!ai7o’3‘2S,"fols 61 II ," 
•• AI*o extensively need ftr'* 


Influence of High-Frequency Field on the Com¬ 
bustion of an Acetylene - Air Mixture 

Thk mvestigation of the proceissos of tho com¬ 
bustion of gas mixtures in a high-free]uency electric 
field by Haber' and later by A Malinowski and our¬ 
selves* led to the conclusion that tho influence of a 
high-frocpiency field (10* sec-') in rediicmg com 
bustion velocity is approximately half that of a 
constant electric field of tho same strength acting 
under sumlar conditions 

A Maluiowski mamtams the view that this effoc t 
IS due to the different ofhcioncies of the two types 
of hold m removing active centres (ions and electrons) 
from the comlnistion zone of the gas mixture 

Our further investigations on the dejieiidence of the 
field froquoney and the velocity of combustion have 
established tho fact that inereasmg field froquoney 
results in a decreasing effect of the field As can 
1)0 seen from the aecompanymg table, at sufficiently 
high Iroquoneios tho effei t of the field becomes 
negligible 


ln< roasing tho frequency of the field further, wo 
disfovoiod an opposite effect, that is, not the 
iliminishing of tfie velocity of the combustion, but 
on the contrary its acceleration This effect was 
observed at a frequency of 1 '8 x 10’ sec Passing 
into the region of ultra short wave lengths, the 
acceleration uicieases and reaches finally 20 per cent 
at tho frequency 3 4 x 10’ sot -' 

We presume this effect to bo duo to a sort of 
resonance energy exchange between the electrons and 
inoloculos of a reacting mixture 

W Rossiphin 
W Timkowski 

Physical-Toi hnioal Institute, 

I^agemaja I, Dnepropetrovsk 

■ f H»bi*r. Z anarw Chrmv, 42, 74.’) , Ifl'Jfl 
•A Mallnowiikl, W Uosslchln *11(1 W Tlmkowxkl, Not/’ P5|/» . 
6 , ' 212 . 90'2 . 1934 


Twinning in Alpha Iron 

Abundant twimimg lias been observed in pure 
alpha iron (carbon 0 0022 per cent, silicon O'OOIS 
per cent) which has been passed slowly through the 
critical range, and also in pure alpha iron dofonne/I 
and then retrystallised below the critical range In 
the former, bonded structures are common ; m the 
latter, banded stmi'tures arc the exception. However, 
tho forms or bubits of annealing twins ui alpha iron 
aro quite distinctive 

Orientation relationships of individual grams were 
established by means of a bock-reflection Lane X-ray 
methcKl which I have developed The only twin 
relation observed was of the type ordinarily described 
as (112) twinnmg This twinnmg, considered sym¬ 
metrically, 18, of course, identical with the octahedral 
twmning commonly observwl in metals of the face- 
centred cubic lattice 

It was also observed that the formation of alpha 
iron upon cooling through tho critical range mvolves 
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the gen«siH of macromosair stnictun*, probably sub¬ 
sequent to the twin formation—analogous to the 
behaviour of copper upon sohilifyuig It is b<-lieveil 
thot the forms assumwl by the various constituents 
in steel, in particular the so-calliMl Widmanstatten 
figures observed in alpha iron after qiienchiug from 
above the oritital range, are the result of tlio twinning 
and macroinosaic lattice mov’cments rather than of 
the crystallographic uniformity of the gamnia-to- 
alpha transfonnation jirocess, as was jiroposcsl by 
Mehl and Smith 

Results will bo published at an oarly date 

Ai.DRN II (.iRRNINORa 
Metallurgii al Lalioratories, 

Harvard University 


Pyrites in Quartz 

PyiiiTES (FoS,) in the form of small iijstals and 
specks of a brassy-yellow colour may be found 
friMiuently in quartz Four pieces of Hrazihan quartz, 
contauimg pyiites mchisions, have now l-ssui fouml 
which are of unusual interest 

One of these pieces is a well shaped cap ol good 
optical quality, veiy clear and Lonipleh>lv divoid 
of feathers, ‘smoke’, etc , and (ontaiiiing three laige 
pj rites crystals and a numhi-i of smaller ones Their 
colour 18 abnost a pine white and they have the 
characteristic pentagonal ilodecaliedion form and 
stnahsl fac'es It is very rarely that siii h fini' in¬ 
clusions arc found in so clear a picico of quart/ The 
specimen ts interesting also in that it has two beaiifi- 
fully etchcnl faces 

A fifth specimen has also been found having a 
complete hole (appiox II) a 4 s 8 mm), ui which 
a crystal doubtless at one tiiiii" existcsl, for the fiwes 
of the hole are sti laUsl corraspondmg to the structure 
of the pyrites crystal L'lifortunately, in the jiioic'hm 
of workmg the quartz the hole was cut into, so that 
Its vapour content escaped before an examination 
could bo made 

A superficial oxammation mdicatcs that the 
inclusions tend to he in one particular plane through 
the (piartz, and, further, the watc'r inclusions in one 
of the specimens also ho in the same plane 

A fuller examination ol the specimens is now in 
progress F Huei h 

Research T^aboratory, 

Adam Hilgor, Ltd , 

98 Kings Road, N W 1 

May 3 _ 

The Minimum in the Gamma Function 
It is well known that the gamma function l’(j) for 
real and positive values of z has a minimum between 
z=l 46 and 1 47 In a number ol texts on the 
theory of functions it is stated that tlie minimum 
occurs at z=l 4616321. and that the corresponding 
value of r(2) IS 0 8866032 Only one text that we 
have examined, namely Joseph Edwards’s monu¬ 
mental work “Integral Calculus’’, vol 2, chap xxiv 
(Macmillan, 1922), gives any indication of how the 
minimum pomts can be calculatwl The method 
therem explamoil depends on certain properties of 
the gamma function and of the related logarithmic 
derivative d bi r(2-f 1 )/d2, commonly written iKs). 
foUowmg Gauss At bwt, the problem is finally ono 
m sucoessivo approximation 

There is another approach to the problem, ad¬ 
mittedly crude, but effective Gauss (“Werke”, 3, 


161-162) left us a table of log r(2t-l) to twenty 
decimals, and a table of its logarithmic derivative, 
4)(z), to eighteen decimals, by steps of 0 01 m the 
argument z between 2=0 and 1 It should be jiossiblo, 
then, by inverse interpolation in Gauss’s table to 
find the value of z for which iji(2) vanishes This 
value of z will bo the abscissa of the miiiimiiin in 
r(z t-1), so that again by mtoiqiolation it should be 
possible to find tho minimum \ahio of log r(r + l) 
Finally, by Thompson’s twenty place logarithins 
(“Tracts for Compub-rs”, No 14, Cambridge, 1927) 
the inmimum in r(2) itself can bo detennineil 

Using Everett’s interpolation foi inula, and retain¬ 
ing sixth differences, we have in this manner found 
that the zeio of ij;(2), and heme the minimum m log 
r(2) and in occurs at 2 = 1 46163 21440 68362 268 
Interpolation with the same formula gives tlie mini¬ 
mum of log r(2) equal to 9 94723 91743 93385 26292 , 
whence, by Thompson's logarithms, it turns out 
that the imniiiuiin of l’(r) is 0 88560 31944 10888 
68870 In all of tho.se values there is tho usual likeli¬ 
hood of an ciror of a unit or so in tho tennmal digit 
It IS intoresting to notice that since we are here 
dealing with an extreme value of the gamma fimction, 
tho value of r(2) at the inmiiniim is relatively in¬ 
sensitive to changes in z , hence, thoiigli it is not 
possible to deteniiine z to more than eighteen 
dotimals- the extent of Gauss's table of iji(2)—the 
limit of ociiiracy in ihti'nnining log [’(z) is not z, 
but IS Gauss’s table of log I’(2 + 1) 7lent e, our values 
of log r(i) and r(2) should be cornict except for tho 
possibilitv ol errors m the twontioth decimal, as 
mentioned above As an illustration of this prim iplo. 
It might be addisl that ii change in z of ono unit in 
tho cloventli de< imal pliuo iinxluoes a change in log 
r(2) of a unit or so m the fifteenth place 

W Edwards Uemi.vo 
Bureau of Chemist rj' and Soils , 

f'LARFXrF G CoLI OKI). 

Bureau of i’larit Industry , 

U S Department of Agiiiulturo, 

Wivslungton, D ( 


Light-Waves as Units of Length 
I WISH to correct an iTror that occurs m my article 
on this sulijis t m Nmi re of Alairh 30 (p 496) The 
mean value of the wave-length of red cnilmnim in 
normal air from this table should be 6438 4691 v lO-i» 
metres, and not 6438 4687 x lO '” metres, wlueh is the 
mean of the bust tims' deb'rminations 

Originally I eoiisiden'd that only these later ri'sults 
should be Used on account of the imeertamty, in the 
eailier work, regarding the carliori dioxide content of 
tho air Further consideration at the proof-reading 
stage ksl me to uii Iiiile tho determination of Benoit, 
Fabry and I’erot, in view of the probabilitj that tho 
actual lengths of tho mti'matioiial substaniiaisls. 
No 26 and T„ wore known to a greater aecuracy with 
reference to tho prototj'pe metro tlian was the case 
with tho various national standards The correction 
was made m tho proof, but tlie revised I'aluo for the 
moan was not inserted The vacuum wave-length 
given at tho end of tho article was denvcxl from this 
rev’isixl value, and therefore iiixxls no alb'ration 
\V Ewart W ILLIAMS 

King’s College, 

London, W C.2. 

May 2 
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Points from Foregoing Letters 


ExTHKiMENTy With Milvor bombardoil by neutrons 
and Murroundod by air, water and liquid hyiliORen, 
lead Prof J C MoLoiuian, Prof E F Burton and 
Mr A Pitt to Hiiggi'st that the radioactivity induced 
in sdver 18 probably not afFi'ctixi by changes in 
temperature Dr P B Moon and Mr J B Tillman 
find, on the other hand, that the radioactivity of 
silver, rluKlium and iodine bombarded by neutrons 
which have traversed parathn wax cooled with liquid 
oxygen, is approciablv' diiforont from the radioactivity 
obtained at ordinary tomporature, being greater m 
the cose of sdver and rhodium and smaller m the 
case of hydrogen 

From the (hange in artihcial riKlioactivity produceil 
m spherical detoclors of aluminium, silicon and phos¬ 
phorus by heufrons slowed down after piwsiiig 
through heavy water, as compared with the effect 
produced after passing through ordinary water, 
Messrs t' H CollKc J H E Griffiths and I. Szilard 
deduce that neutrons suffer a greater decrease in 
velocity on collision with nuclei of light hydrogen 
atoms (protons) than on colliding with the nuclei 
of heavy hydrogen atoms (diplons or deutons) 

A ‘deoaj curve’ of silver activated by neutrons, 
slowed down by passage through paraffin, caiuiol 
bo expressed os a suigle exponential curve, accoixling 
to Soishi Kikiichi, Shigi'o Nakagawa and Hiroo Aoki 
They suggest as one possible explanation of results 
obtained by Bjergo and Westiott that, withui 
< ertain limits, the yield of raslioactive material 
lUxireosi s as the velocit> of tho exciting neutrons 
decrt'ivses, but below a certain velocity an increase 
in tho yield takes place 

Dr C Hurst sujiports Klemperer’s view that the 
natural railioactivity of potassium is due to a hitherto 
iindoUs'ted isotope of mass 40 He calculates that a 
nuclear spin of only 2 or 3 units (mstead of the 4 or 5 
units postulated by Klemperer), would be sufficient 
to account for the slow period of decay 

Tho fact that both neutrons and positive electrons 
are emitted by lithium bombardesl with a-porticles 
leads Mr H J Walkc to expect that protons would 
also be given off Delayctl emission of ‘negative’ 
electrons should be observeil from lithium and boron 
when bombarded by a-particles 

A suproconductuig galvanometer has been con 
stnicted by Prof E F Burton and Messrs H Grayson 
Smith and F, G A Tarr They doscrilje some ex¬ 
periments carried out with it, and indicate further 
fields of research in which the instrument would be 
useful 

From the percentage incidence of certain hereditary 
ihseases (htcmophiha and ep'iloia), which have a higli 
mortality ratio. Dr L S Penrose and Prof J B S 
Haldane calculate that such diseases must arise as 
mutations, with a frequency of about 1 in 100,000 

Dr. Kermcth Smith directs the attention of horti 
oulturists to the appearance of a now virus disease 
attookmg tomato plants, and describes the symptoms 
which characterise the new disease 

Miss D. A E Garrod and Miss E W Gardner 
report the findmg near Mount Kamo, Palestine, of 
flmt implements m a layer of red earth withm a 
deposit of wmd-blown sandstone, hitherto thought 
to be a marme formation of Pliocene age 'The 


implements are of Moustorian and Levallois typo and 
the deposits m which they are found must belong to 
tho late Ploistoi-ene, a foot which is likely to Icail 
to tho revision of some of tho current views concerning 
the ago of other geological formations m Palestine 
Tho molecular polarisation of phenol m benzene 
has been measured from the dielectric constant and 
tho density of its solutions by Dr A R Martm 
Ho hniis that as tho ooncontration is moreased the 
molecular polarisation mcreases and then decreases, 
as lb does m the case of the lower alcohols 

In tho breakdown of sugar by fermentmg peas, 
combination of the sugar with phosphoric acid 
appears to bo a necessory stop, accordmg to oxperi 
raonts reported by Mr M S Rao In this respict, 
cheimial reactions in higlier plants seem to be 
sunilar to those in animal muscle 

Mr S H. Clarke points out that tho cnislung 
strength of ash timber when compressed parallel to 
tho gram is roughly indicated by the colour that the 
wooil stains with phloroglucin and hydroohJorio acid 
In strong specimens tho hbre-walls stam red and in 
weaker types tho middle lamella region stains a faint 
pmk The test has been useil to detect weakness m 
hockey sticks 

In view of tho fact that X-ray analysis shows 
]iota.s.sium, ctesium and methyl-ammonium alums, 
previously considered isoinorphous, to have in reality 
different structures. Mi 11 Lipson raises tho question 
whether sunilar differences of structure may not 
exist m other supposedly isomorphous senes He 
concludes that such pseudo isomorjihism is only likely 
to occur in crystals of tho cubic system. 

The electrical conductivity of heavy oils and of 
paraffin wax, in tho neighbourhood of melting point, 
rises with dccrousmg temperature This abnormal 
behaviour. Dr A Gemant suggests, may bo due to 
progressive crystallisation with decreasmg tempera 
ture, the substances considereil liehaving as two 
phase systems 

The spectra of light scattered by ordinary acetic 
ivcid and by the corresponding compound contammg 
heavy hydrogen, have boon mvcstigated by Messrs 
W R Angus, A H Lockie and C L Wilson From 
tho displacement observeii in some of tho spectnim 
lines, they tentatively connect those lines woth the 
known valency links between atoms (C—H, O - H, 
C, C—O) 

Tho absorption of infra-red light by crystallme 
sodium nitrite has been detormmod by Messrs C R 
Bailey and J W Thompson Its relation to the 
light Boatterod by soillum nitrite crystals and solution 
gives an indication of the arrangement of tho atoms 
and tho molecular forces mvolved 

A high frequency discharge through selenium 
vapour has yielded light attributed by Messrs B. 
Rosen and M D^sirant to tho excitation of the Se, 
group m the polyatomic molecules of selenium. 

Tho effect of a higli-frequency olootric field upon 
tho combustion rate of a mixture of acetylene and 
air IS reported by Messrs W Rossichm and W 
Tunkowski They find that an increase m frequency 
between 10* and 10’ sec causes a decrease m the 
velocity of combustion, but with higher frequencies 
the effect is reversed 
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News and Views 


Prof Graham Kerr and Parliamentary Representation 
The appomtment of Mr John Buchan os Governor 
General of Canada nocossitatoa a by election for a 
representativo of tho Scottish iinivorsitios in the 
House of Commons Wo are very glad to see that 
Prof J. Graham Kerr, regiiia professor of zoology m 
tho University of Glasgow, has been adojiteil as a 
candidate by the Ihiionist Association of the Uni¬ 
versities of Edinburgh, Glasgow, Aborileeii ami iSt 
Andrews It would lie difficult to find a man of 
science who coulil more worthily represent the 
Scottish universities in Parliament than Prof Kerr 
Ho tombiiies long cxjiorienee of the teaching and 
administrative sides of these universities with wide 
Bcientiflo iritorests and a high jiosition in tho political 
field, lieing president of the Si-ottisli Uiuomst Associa 
tion, chairman of the Glasgow Unionist Association, 
nn<l holding similar offices in other Unionist organisa¬ 
tions Prof Kerr’s election to Parliament would 
involve considerable self-sacrifice, for it wouhl mean 
tho giving up of the life ti'nure of his chair of regius 
professor of zoology in tlie University of Glasgow 
In these days, when the whole of our communal 
existence is peimeated by scieni'e and its applications, 
it 18 tho duty of scientific workers to take an active 
part m shaping the destinu's of the nation by pro¬ 
moting the election into the House of Commons of 
representatives having scientific knowlcHlge and out¬ 
look At present there is not a single fellow of the 
Royal Society m the House of Commons, and if, as 
wo hope and expect, the Scottish universities return 
Prof Graham Kerr as their member, they will bo 
rendermg a notable service to science and the nation 

Ergometrine, a New Alkaloid from Ergot 

The clinical observations of Moir (Bril. Med J , 
1, 1119, 1932), that aqueous extracts of ergot are 
more effective m produemg tho utormo contractions 
to which this drug owes its medicinal use than are 
any of the known ergot alkaloids, for example, 
ergotmine, ergotoxme, orgotamme, has recently led 
to the isolation by H W Dudley and C Moir (Brit 
Med J , March 16, 1035) of a new ergot alkaloid 
which promises to become of great importance in 
obstetric practice The now alkaloid, termed ergo- 
metrme, is a crystallme, water soluble base, of which 
0’82 gni was obtamed from 10 kgm of defatted 
ergot Oral admmistration of ergometrme, m a dose 
of O’5-1 "0 mgm , produces strong uterine contractions 
after 6j)-8 mmutes By way of contrast, doses as 
large as 2—3 mgm of ergotoxme and ergotamine, 
given by mofith, have a relatively feeble oxytocic 
effect after an mterval of 35 mmutes or more, and 
a similar type of activity is Shown by tho recently 
discovered ergot alkaloids, sensibamme and ergo- 
clavme. Even when given by injection, the ergo- 
toxme-ergotcunine alkaloids are rather slow in action, 
and often produce such unpleasant symptoms as 
headaches, nausea and depression Ergometrme is 
stated to be free from these imdesirable subsidiary 
effects. 


A SAMPLE tube has bi’cn sent to us of ergometrme 
as manufactured in the laboratories of British 
Drug Houses, Ltd , and supplied in tablets eon- 
taming 0 5 mgm , suitable for oial administration 
It IS astonishing that the recognition of this active 
jirmi iple of ergot should hav o been so long delaj cd, 
and it may be that I'ven more valuable secrets will 
ultimately be disclosed by this remarkable parasitic 
mould, tlie investigation of which has already yielded 
ergosterol and its irradiation products, including 
artificial vitamin D Kiirtber reports on the pharma¬ 
cology and ebomistry of ergomotnne will be awaited 
with considerable mteri'St In tho issiii' of the Lancet 
of May 2.5 (p 1243), M S Kbarasch and R R 
I>egaiilt discuss the jHis-sibility' that ergometrme may¬ 
be identical with, or closely related to, the ergotocine 
recently isolated by these workers and their col 
laborators (Ainer J Obat and Ui/n , February, 1936, 
I> 166) Pure crystalline ergotocine m being manu¬ 
factured in large quantities by the Eh Lilly Company, 
the recommended clinical dose for oral administration 
being 0’4 mgm 

Prof P. Lenard of the University of Heidelberg 

The Physical Institute of tho University of Heidel¬ 
berg has reci'ntly, m honour of Prof I^-nard, been 
renamed the 'Philipp Lenard Institut’ A corre 
spondent has sent us a cutting from the students’ 
magazine of that University , giving Prof Lenard’s 
reply to tho congratulations of tho Heidelberg 
students on this occasion The followmg is a transla¬ 
tion of Prof Lenard’s reply, and we pref<*r to make 
no conunent upon it —“I am very grateful to the 
students of the Univi'isity of Heidelberg for their 
congratulations on the renaming, by the Ministry, 
of the Institute which was built some years ago 
under my direction I hope that th<> Institute may 
Stand as a battle flag against the Asiatic Spirit m 
Science Our Li'ader has olunmated this same spirit 
in jiolitics and national economy—where it is known 
as Marxism In natural seienoo, however, with the 
ever-ernphaai.s of Einstein, it still holds sway We 
must recognise that it is unworthy of a German,—and 
indeed only harmful to him—to lie the intellectual 
lollewer ot a Jew Natural science properly- so callisi 
IS of completely Arvan origin and Crermans must 
to day also find their own wav out into the unknown. 
Hell, Hitler 1" 

Rationalisation of Scientific Publication 
A POINT raised m the leading article m Natl re 
of March 9 on the subject of “Rationalisation of 
Scientific Publication’’, relating to the dujilicatien 
of abstracts, led Dr Auisworth Mitchell to state the 
views of the Society of Public Analysts in a letter 
publishod m our issue of May 11, p 791 Further 
communications have smee reached us from other 
members of the Society. Tin* mam contention is 
that the Society jiroduces at its own cost somothmg 
for the use of its members wliieh is not supplied by 
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tho Bntisli Chomu al Abstracts ; and that these 
specialised abstracts are widely appreciate*!. In so 
far as a lar^o niiinbcr of members of the Society of 
Public Analysts am members also of one or Ixith 
of the societies maintainmfr tho Bureau of Chemical 
Abstracts, no reasonable objection can bo raised to 
this action None tho loss, the iiniirejudiced oidooker 
may regret tho example when o\erlopping and 
duplication are still so widely apparent m ihcmical 
literature, and when tho major scientific societies find 
tho burden of publication a severe tax on their 
resources He may still be entitled to lonclnde that 
It is idlo to deplore such financial limitations or to 
lament the growmg difficultv which besc-ts every 
scientifio worker of keeping abreast of Ins subject 
until there is to be found a much greater willmgness 
to make generous sa< nfices m the general mtercst 
It 18 unfortunate that a phraso m the original article, 
mtended merely to mdicate tho ground covorisl by 
tho abstracts of tho Society of Public Analysts, has 
been construed to refrr to the matter and data of 
tho abstracts in a way winch the Society would have 
been justly cntitksl to resent. Such ciiticism of any 
society IS, liowevcr, most effectively disanmsl by the 
measure m which the Sociotv publicly as wc'll as 
privately' supports the cc'ntial institutions for tho 
oo ordination of scientific hteratiiro m the particular 
science it avows 

Export of Antiquities from Egypt 

A iiEPORT from Cairo pomts to tho possibility of 
further restrictions on tho export of cuitiquitics from 
Egyiit Under tho existing antiquities law, which has 
been m operation for a little more than a decade, the 
lights of tho State in tho allocation of tho proceeds 
of legitimate excavation have been well—indeod 
some would say too well—jirotectecl, but it has 
proved difficult to check claiid<>stine digging Tho 
finds from these ilhcit activitic's frequently', but not 
mvanablv, find a final rcstmg place in the Cairo 
musoum, but a considorablo number still are smuggled 
out of tho country Accordmg to a dispatch from tho 
Cairo corresepondent of The Times in the issue of 
May 25, violent protest has been raised in tho Arab 
newspapers as a result of reports of tho value of 
papyri, and especially of the now fragments of a 
Gospel now m tho British Museum, which hav'e been 
sold at high prices to European collections Inquiries 
by The Times corrcsjiondent have elicited tho admis¬ 
sion that sales by Cairo dealers to private collectors 
have been due to the faejt that tho Cairo Museiun 
has not shown an mtorest m papyri except when of 
historical importance As a consequence of this 
agitation, however, the Mmister of Education, 
Nequid Bey Hilali, has appointed a committee to 
inquire mto the question of illicit sales of antiquities 
Although archaiologists may sometimes have felt the 
burden of tho regulations imposed upon legitimate 
excavation to be unduly irksome, they will have no 
quarrel with any measure chcxikmg that de¬ 
struction of scientific evidence which is the mevitable 
acoorapanunent of clandostme diggmg and illicit 
sales. 


Control of Architecture 

THOtroH a nation may’ not be judged wholly by 
its architecture, this at least forms an outward and 
V isiblo sign of Its mentality', and since many buildings 
outlive a number of generations, it is our duty to 
posterity to see that the structures we erect are not 
only fittcsl for their purposes, but also are outwardly 
gracious and m harmony with their surroundmgs 
Great dev’elopments in building are m progress, 
municipal, institutional, commercial and most of all 
domestic owmg to tho programmes of slum clearance 
These devolopmonfs merit the employment of only 
qualificxl architects, to ensure tho greatest economy 
m the expenditure of money and the most suitable 
results m dcwign which proper framing can alone 
give The Royal Institute of British Architects sent 
last January to tho Munster of Health a memorial 
expressing tho readiness of the architectural pro¬ 
fession to give assistance m tho matter of slum 
clearance sc'hemes, and pomfuig out that many of 
the local authority staffs have neither tho time nor 
the cxpcTienee to deal ade(|iiatclv with these large' 
problems Most people will admit tho wisdom of 
employ'mg a properly qualified jirofessional man for 
any service, bo it modical, legal or architectural, 
and tho suggestion that public money should only 
be spent under competent jirofessional advice appears 
to be sound reasoning A great deal of tune is given 
gratuitously by architects m servmg on panels to 
assist in the improvement of designs submitted to 
local authorities, and through a very complete 
system of professional odutation tho ivdvioo and 
service of competent men is now obtamable in nil 
parts of the country. 

Recent Acquisitions at the British Museum (Natural History) 

Or all the regions of the world, the Pacific coast 
of South America w, perhaps, the most poorly repre¬ 
sented m tho Museum collection of fishes, and a 
representative senes of the maruie fishes of Chile 
has long been required Through the kmdnoss of 
Mr V. Cavendish-Bentinck, of the Bntish Embassy 
at Santiago, arrangements have been made with tho 
Chilean fisheries authorities to supply the Depiart- 
ment of Zoology with well-preserved specimens of 
the more important fishes. Tho first consignment of 
what promises to be a collection of considerable 
importance has now been received, and another con¬ 
sisting of specimens collected in the Juan Fernandez 
Islands is expected withm a few weeks. Among the 
specimens acquired by exchange for the Zoological 
Department are examples of the Hawaiian land snail 
Achattnella. The species and races of these snails, 
which are often restricted to single ridges and ravmes 
(m some cases even to smgle trees), are classical 
examples of the effects of isolation m species- 
formation. The Department of Mmeralogy has 
acquired by purchase a remarkable set of 98 meteoric 
stones which fell m 1869 as a shower at Tenham 
station, Kyabra County, South-West Queensland, suid 
are as yet imdescnbed. Another purchase is a fine 
doubly-terminated crystal of ruby and a faceted 
colourless chrysoberyl (7-IS carats) from the ruby 
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mines at Mogok, UrjuT Bunna Uhrybciboryl is 
usually of pronounceil colours, the variety alex«ui- 
drite, for example, being green by dnj light and nsl 
by lamp-light, and a colourless gem of this species 
has not prev lously been ret orcle<l 

Thb Department of Botiuiy has received moie than 
2,900 numbers os a result of the British Museum 
Expedition t-o East Africa Those were collected by 
Dr. G Taylor, assistant keep-r m Die Department 
some additional numbers collected by Mr P M 
Synge have not yet arriv ed Four groups of rnoiintnins 
were visited—Aberdaro, Bennga, Riiwenzon and 
Elgon The longest period was spent on Ruwmzori 
itself, and extensive collections were made m the 
Namwamba v alley up to the snow line the plants 
from the adjoining Nyamgassani valley, where Mr 
Sjnge collected, will afford an intorcstmg floristic 
comparison Although mam attention was paid to 
the mountains, the flora of tho plains was worked so 
far as possible, and the aquatic flora from the rivers 
yielded much of interest m relation to resenn lies 
bemg camoil out in the Department It is not possible 
to give an analysis of the collection at present, tint 
it contains several new species and a large number 
of plants not previously represented in the Museum 
Tho herbarium of William Rashleigh (1777-1856) 
was recently purchosod from a setond-hand book¬ 
seller This IS entirely of seaweeds and is contained 
in three volumes. Its mam interest is that it con¬ 
tains tho herbarium of John Stockhouse (1742-1819) 
the author of “Noreis Britannica" (1795-1801) in 
which some of tho first post-Lmnean genera of algm 
were published Some years ago, an effort was made to 
trace the herbarium in order to clear up some points 
which had arisen regardmg nomenclature, but notbing 
could bo learned beyond the fact that it liad lieen 
bequeathed to Rashleigh. Tho collection was offered 
for sale m the ordmary way A small volume of 
mosses collected by Dr W K. Konc on the U S 
Gnnnell expedition m search of Sir J Franklm 
(1853-5.1) has been pii rchased Those were appai ently 
the original set of the "Kane Portfolio” arranged 
by T P James Most of the cryptogams colltn ted 
on tho expedition were lost when the v’csscl was 
abandoned 

Linnean Society of London 

At the anmversary meotmg of the Linnean Society 
of London held on May 24, the president. Dr W T. 
Caiman, dehvered a presidential address, "The 
Meanmg of Biological Classification” Tho Linnean 
Gold Medal was presented to Sir David Pram, a 
past-president of tho Society, in recognition of his 
services to botany. In makmg tho presentation. Dr 
Caiman mentioned that Sir David began his seientific 
work as a member of that groat service which ha.s 
produced so many eminent naturalists, the Indian 
Medical Service, that he become the head of Indian 
botany when ho was superintendent of the Botamcal 
Survey of India and of the Royal Botamioal Gardens, 
Caloutta. When Sir David returned to England, ho 
became director of the Royal Botanic Gardens at 
Kew, cm office which he filled with conspicuous success 


until his retirement m 1922 But although his success 
as an administrator lias been conspicuous, h(> lias 
never forgotten that tlie business of a scientific man 
is s< icntiflc ri'scardi, and his contributions to 
systematic botany, jiartieularly tliat of tho Indian 
Empire, an* of a kind that would have gladileneil 
the heart of Linnaeus hiruHelf The followmg officers 
were eles toel for the year 193.1-30 Presutent, Dr 
W T Caiman, Treasiinr. Mr Francis Driico , 
Sccretarieti, Mr John Riunsbottom (botany), and Dr 
Stanley Kemp (zoology) Thi' new members of tho 
Council are Dr B Barnes, Mr D .T Scourfield, 
Lioiit -Colonel R B Seymour .Sewell, Mr W H 
Wilkins niul Dr E B Worthington The president 
announced that he hail appointisl tho following vice- 
presidents Piof G D Hale Carjjenter, Mr Francis 
Druce, Dr Margery Knight and Prof Maegregor 
Skene 

Temperament m Industry 

Prof Ma.t<)R GRFFNWoon delivered the second of 
his Heath Clark Lectures, under the auspices of tho 
National Institute of Indiistnal Psy<hoIogy^ on May 
20. on ‘Temperaments, Physical and Psychological, 
in Modern Scii’ncc” He pointed out that tho ancient 
pliysuians wcri' di^ejilv conscious that difTerencc's of 
tcmiiieraincnt c-ntailed jisy c’hological consec|uoncos 
which c-xprcssod themsedves m bodily as well as 
mental ic actions, and that it was the duty of tho 
physician to diagnose and treat those conditions In 
Great Britain the* work of Kretschmer has received 
considerable attuntioii, but tho infinitely clearer and 
scuuit ific-ally more* ngoioiis work of Boldrmo and the 
Italian School has hc-en unduly neglected Boldrmo 
has shown that it is probable that certam morjiho- 
logical typos, roughly eorresponduig to the* old 
‘sanguuie’ and melancholics’, do differ m resistance 
to such diseoM's as tulx*roulosLs, m distribution 
through the social classics, and even m lertihtv, but 
in respext of psyuhologu'al rhaincters there is much 
Ji-ss evidc-nce of any such relation Prof Greenwood 
coiisuleied the claitn.s of some mcxlcrn work on tem- 
jierameiit that had relied on slatcstical correlations 
lie emphasised that statistical description la funda¬ 
mentally group-description only, and has little 
diagnostic v'lilue in individual cases Ho illustrated 
this by data cm ac c idenfcs, and showed that, while the 
application of tc-sts would undoubtedly eliminate 
many likely to be lu'cident pi one, yet they would 
also ehmmate some who are not, and so do an 
mjustioe to mdividuals Although Prof Greenwood 
feels that, with respec-t to a fiiwr gradation of 
temperamental qualifies, we are uidofinitely far from 
any fool-proof system of routine testmg, yet wc> may¬ 
be near to tho time when an elimination of extrc'ino 
v*ariants on a basis of temperamental tests will bo 
practicable 

Poisons and their Detection 

Dr O Roche Lynch delivered tho thirtieth 
Bedson Lecture m Newcastle upon-Tyno on May 16 
After a brief outline of the history of poisoning from 
ancient times up to the begmnmg of srientific 
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investigation with Marsli, about a century ago, and 
Stas in 1860, Dr. Roche Lynch discussed the general 
characteristics of poisons With the excejition of a 
few of animal origin, hke snake venom and certain 
senims, tolerance toward all poisons increases with 
rejicated small doses ; narcotics, alkaloids, metals and 
even castor oil This seems to be due to growing 
immunity of the cells as well as to mcreaseil rate of 
excretion or destruction In general, di'toxication 
takes place inauily m the liver with incn'osmg 
elhcicncy, the processes seeming to be devidojirnents 
of natural responses Quite large amounts of the 
heavy metals have been found, lead iiji to I4B parts 
fier million being demonstrativl in normal bone where 
no mdustrial or similar causative contact had 
occurred Difficulty arises with the modem synthetic 
tnedicmals , they have often only a narrow margin 
between the medicmal and the toxic doses and have 
little allowance for idiosyncrasy Many of them ore 
completely destroyed, or changed m the tissues into 
jiomethmg else in a short time The barbitunc acid 
group are particularly dangerous, and shoukl be 
brought under regulation They an> all hyjinotics 
but their behaviour from a toxicological point of 
view IS very different Some of those compounds 
are almost completely destroyed in the boily, so that 
analysis only reveals a trace, and others are readily 
found in consideiable quantity both m the excreta 
and m the organs Opuiion thendore as to the cause 
of death must depend on the type of barbiturate 
present and the amount isolateil Dr. Lynch then 
dealt in greater detail with arsenic, strychnine and 
carbon monoxide, illustrating his remarks with 
references to, and exhibits from, famous criminal 
cases 

Conservation of the Flora of Great Britain 

1m the report of the work of Flora’s I,eague, a 
society for the preservation of wild flowers, fenis and 
trees, covering the years 1932-34, the League records 
Its work, in collaboration with other bodies, for the 
conservation of the British flora, anil its plans for 
the future In co-ojieration with the C'otteswold 
Naturalists’ Field Club, the Gloucestershire station 
of Ranunculus ophwglossifohus, which grows in this 
and one other county only in England, has been 
seoureil for all time, while m Lancashire special 
efforts are bemg made to preserve the endangered 
flora of the sand-dimes in the vicinity of Ainsdale, 
the only known habitat of Eptpat tvs dunensts Follow¬ 
ing on the successful re-mtroduction of Mavanthemum 
hifiorum, the may lily, m Kon Wood, under the 
direction of Mr J. 8. L Gilmour, assistant director 
of the Royal Botanic Gardens, Kew, the League has 
plans for the cultivation of rare species of wild-plants 
for them seeds, to sow m wild flower gardens or in 
haunts from which they have disappeared ; though 
record of the site and other details of each such 
experiment will be reported to the Department of 
Botany of the British Museum (Natural History) to 
Avoid any confusion of records of field botanists 
Under the auspices of the Wild Plant Conservation 
Board of the Council for the Preservation of Rural 
Jkigland. the British Wild Plant Nurseries and Seed 


Exchange Agency has boon ongmated by Mr. C. S. 
Garret at Derby, for this purpose, but not to be run 
us a commercial proflt-makmg concern ; while the 
Green Gross Society and the British Empu^ Natur¬ 
alists’ Association, affiliated organisations, have 
similar sood-distribiitmg schemes Tlie president and 
founder of the J,rf)agiio is Sir Maurice Ablmt Anderson, 
and it has offices at the Council for the Preservation 
of Rural England at 17, Great Marlborough Street, 
London, W I 

Meteorology in Northern Rhodesia 
The Meteorological Rejxirt for Northern Rhodesia 
for 1931-32 (No. 9) is the first of this series that has 
appeared smoe responsibility for the direction of 
meteorological work in that colony was taken over 
by the Director of the British East African Meteoro¬ 
logical Service (Mr A Walter), for although the new 
service was officially inaugurated m 1929, it was not 
imtil the end of 1931 that Northern Rhodesia was 
mcluded in it, control being meanwhile m the hands 
of the Director of Surveys. The new regime began 
soon after the completion of the Temtonal First 
Order Meteorological Station at Broken Hill—a 
station exactly sunilar to the other first order stations 
already established in Kenya, Tanganyika and 
Uganda. Before the end of the year, autographic 
records of temperature, humidity and atmospheric 
pressure were m operation there, and were used for 
obtaining the hourly readings of these elements that 
appear in this report for the six months January- 
June 1932. The work of Broken Hill mcludes the 
distribution of forms and equipment to the subsidiary 
stations withm the colony, the handling of all the 
records obtamed at such stations, and the issuing of 
weather reports, mcliidmg the results of pilot balloon 
ascents, to aeroplanes passmg over Northern 
Rhodesia The report is on the same general lines 
as the earlier annual reports ; it includes, in addition 
to statistical tables on normal Imes, discussions of 
the separate meteorological elements, among which 
ramfaU, as m the tropics generally, is of the greatest 
immediate practical importance There is in addition 
an account of a waterspout that was seen near 
Nsaliishi Island, m the swamp area of Lake Bangweolo, 
on February 19, 1932, and particulars of slight earth 
tremors reported from a number of subsidiary 
climatological stations 

Distnbutmg Electricity to Country Districts 
DtiBiNO the last ten years, the distribution of 
electricity by means of overhead Imes has made rapid 
progress; but there are still nearly 80 per cent of 
the occupied rural areas of England where electric 
supply is not available. There is a vast amount of 
development work to be done in these areas. Already 
the capital sunk for distributing power is considerably 
m excess of that used for generating power. The 
annual expense m distribution is at the present time 
three times greater than that for generation The 
progress already made shows that there is plenty of 
scope for technical improvkmMits which would 
increase the factor of safety and lower the cost of 
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supply. The rural schemes alrecidy uistalled prove 
that an overhead dwtribution at U ,000 \ olts (11 kv ) 
IS economical when the loads are small. When hea\ ler 
loads are anticipated, 33 kv. is generally adopted 
In a paper by R Dean read to the Institution of 
Electrical Engineers on May IC, the available data 
relatmg to rural design have been collw ted and the 
many numerical tables given will enable engineers 
to obviate many tedious calculations Offidiil 
regulations and a number of practical details in 
design are also given. For rural supply, it has lieen 
found that wood poles are the best. Both concrete and 
steel poles are about 12 per cent more expensive. 
The admissible factor of safety for wood polos has 
now been reduced to 3-6 At the time of constructing 
the 132 kv grid, steel-cored alummmm was the most 
popular conductor to use, but the author’s tables 
show that copper-cored steel or steel coi-ed copper 
provide rather cheaper Imos The requisite experience 
has not yet been obtamed of the effects of electro 
chemical action on those Imos after a number of years 
exposure to the weathi'r There are many subsidiary 
advantages m favour of steel cored alummium for 
high-voltage lines 

Prof Patrick Abercrombie 

The Umvi'rhity of l.ivi'qiool gave London its first 
professor of town planning in Prof S D Adshead, 
who heis held the chair of town plaimmg m the 
Bartlett School of Architix'ture at Univorsitv College 
smee 1914 The University of T.ondou is fortunato 
in securing os his successor Prof Patrick Abercnmibie, 
who since 1915 has been Lever professoi of < ivie 
design at Liverpool During thesei last twenty years 
he has been engaged in educating town planners, 
and haa hunself been a leader m every mov’ement 
for the improvement and preservation of town and 
country cdike. His mterest m planning is not confined 
to town and mdustrial areas he was one of the three 
mainly concerned m the founding of the Council for 
the Preservation of Rural England, and his work 
there has shown the necessity of proceeding by 
country preservation to country plannmg, and finally 
to national plannmg He has recently been 
appomted to prepare the plans for a national park 
in Snowdonia. The senes of town planning schemes 
published by the Umversity Press of Liverpool, the 
Toum Planning Review started in 1910 and issued 
for tlie last twenty-five yeetrs under his editorship, 
form a fine written and pictorial record not only of 
the work of Prof. Abercrombie himself, but also of 
all those who have devoted themselves to these 
problems during recent years 

Health of the.Army during igjj 

Ijxxrr.-GBN J. A. Habtioan, Director-General ot 
the Army Medical Services, details m his first report, 
recently issued, the health of the Army at home and 
abroad for the year^ 1938 (H M. Stationery Ofiice 
ie. 6d. net.) The total strength at home and abroad 
waa 184,000 men. The general health of all ranks 
fell little short of the high level reached m 1932, some 
inoreaae in the admission rate being almost wholly 
accounted for by an morease in the inoidenoe of 


influenza The chief causes of death were injury, 
tuberculosis, pneumonia and suicide, and of mvahdmg, 
tuberculosis and inflammation of the middle oar 
Venereal diseases have again dimmished, but tonsil¬ 
litis still claims a number of victims and has slightly 
increased Tlu- achnissions for diphtheria show a 
welcome reduction, and it is remarked that at the 
depots at Caterham and Woolwich, where Schick 
testing and immunisation when necessary are earned 
out as a routine, the disease is practically non¬ 
existent In addition to the statistics, details are 
given of the various measures that are being adopted 
at home and abroad for the prevention of disoasc 

Conference on Atmospheric PolluUon 

Thirty-SIX reprosentativos of looal authorities and 
other organisations co-operatmg with tho Department 
of Scientific and Industrial Research m the investi¬ 
gation of atmospheric pollution met on May 27 in 
the half yearly conference on atmospheric pollution 
at the offices of tho Department A report was 
reoeiveil from Dr (1MB Dobson on the progress 
of the researches carried out under tho Atmospheric 
Pollution Research Committee Dr Dobson informed 
tho conference that a full time investigator has been 
appomted b^ the Dejiartment as a preliminary to the 
undertaking of an inteiiHivo survey, at a selisited 
centre, of various types of pollution with a larger 
number of instruments The method dov'oloped at 
tho Building Researili Station for estimating sulphur 
in tho atmosphere is now bi'ing adopted more widely 
by the local authorities Further experiments com¬ 
bined with weather observations are being taken in 
hand to foiulitate the mterpretation of the data 
collected by means of tho deposit gauge observations 

Lister Institute of Preventive Medicine 

At tho general meetmg of tho members of the 
Lister Institute of Preventive Mediomo, which was 
held on May 21, the govermng body presented the 
Institute’s forty-first annual report This report 
contains an excellent summary of the impiortaat 
research work carried out m tho laboratoriea and 
Serum Department during the past year The 
amount of research seems to bo more volummous 
than usual, and the list of oommunications published 
occupies several pages With the aid of a grant of 
£3,400 by the Rockefeller Foundation, a Svedberg 
velocity and equilibrium centrifuge is to be installed, 
a new and valuable equipment that should find useful 
application in protein, virus and other researches 

Czechoslovak InsUtute for the Study of Sound 

An institute for the study of sound has just been 
established m Prague under the management of Profs 
K. Teige, M. Seemen and V Vojtich The purpose 
of the institute will be to bring together soientifio 
and praetioal workers to investigate sound m its 
physical, teohmoal and physiological aspects ,In 
pursuit of these aims it is proposed to arrange''m- 
quiries, excursions, lectures, both scientific and 
popular, emd to cany out experiments and publish 
the results. The first important step to be taken 
m this connexion will be the equipment of a research 
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laboratory, and one of the first tasks of the institute 
will be to investigate noise and the methods of dealing 
with It. Another subject for early inquiry will bo 
the technique of musical instruments 

Announcements 

Tub Langley Medal for aerodromios of the Smith 
soman Institution was presented on May 21 to Dr 
Joseph S Ames, of Johns Hopkms University, who 
is chairman of the National Advisory Committee for 
Aeronautics The award was made “in recognition 
of the surpassmg improvement of the performance, 
efficiency, and safety of American aircraft resulting 
from the fundamental scientific researches conducted 
by the National Advisory Committee for Aeronautics 
under the leadership of Dr Ames” 

The Executive Council of the Universities Bureau 
of the British Empire has hod before it nmo nomina¬ 
tions from Conferences of l’ni\ crsitios overseas for 
the Carnegie Corporation Orants to the value of £400 
each for the year 1936- 3fi A Selection Committee 
sorutiuisod those noramations and on May 26 the 
Executive Council approved the decision of this 
Committee to award those grants to Prof T J 
Haarhoff, of the I^iuvorsity of the Witwatersrand, 
Prof T H Laby, of the University of Melbourne 
and Prof Meghnad Saha, of the University of 
Allahabad 

The curators of the Dr Martmi funil have awarded 
the 1936 prize of 1,000 gold marks to Di Cail, 
a former aasistant at the Fnctlnchlierg State Hospital, 
and at present semor physician m the serological and 
bacteriological department of the hospital, for a work 
on adenydacid metabolism in normal persons and the 
insane and m the brain of animals 

The aimual visitation of the National Physical 
Laboratory, Teddmgton, Middlesex, will take place 
on Tuesday, Juno 26, at 3-6 p m 

At the annual general meeting of the British 
Soienoo Guild, to be held on Juno 12 at 4 30 pin , 
a lecture on “Gas Defence” will bo given by Mr J 
Davidson Pratt, general manager and secretary of 
the Association of British Cliemioal Manufacturers 
The meeting will take place m the lecture theatre 
of the Royal Society of Arts, John Street, Adolphi, 
London, W C 2, and tickets (for which there is no 
charge) may be obtamod on application to the 
Secretary of the British Science Guild, 6 John Street, 
Adelphi, London, WC2- 

Thb fourteenth annual congress known as the 
Joume^ m6dioales de Bnixelles will be held at 
Brussels from June 29-J'uly 3, that is, while the 
International Exhibition is still open The maugural 
address will be delivered by Prof Loeper, of Paris, 
on music and medicme. The subscription is 100 
firancs. Further information can be obtained from 
the general secretary. Dr. Rend Beckers, 141 rue 
Belliard, Brussels. 

MesSBS. Whbuiok and Wesuiy have recently 
lanied Catalogue No. 40 of books, periodicals and 


pamphlets on geology, palwontology, mmeralogy and 
mining Upwards of 1,300 items are listed, moludmg 
many older works of historical interest Among the 
periodicals may bo mentioned an exceptionally long 
run of the Anncdea dfs Afina*, from its commence¬ 
ment III 1796 (as the Journal das Mines) down to 1918 
There is also listed a large number of the Memoirs 
of the Geological Survey of Great Britain, and of the 
hulletuis and monographs of the United States 
Geological Survey. The pamphlets include many 
extracted from early v'olumes of the Philosophical 
Transactions of the Royal Society 

AppnroATiONS are mvitod for the following appoint¬ 
ments, on or before the dates mentioned —An 
ongmeer at the Buildmg Rosearch Station, Garston, 
near Watford—-The Ehtablisliment Officer, Depart¬ 
ment of Sciontifit and Industrial Research, 16 Old 
Queen Street, Westminster, S W 1 (Juno 4) A 
lecturer m mechanical engineering m the St Helens 
Mumcipal Toclmical School—^The Secretary for 
Kiiucation, Education Office, St Helens (June 7). 
A temporary demonstrator m botany m the Univer¬ 
sity College of Wales, Aberystwyth—The Secretary 
(June 8) A lecturer in mining in the Heanor Mimng 
and Technical School—W G Bnggs, Director of 
Education, Derby (.Tune 8) A lecturer m mathe¬ 
matics m Merchant Venturers’ Technical College, 
Bristol—^The Registrar (June 11) A junior m the 
Reconls Section of the Fuel Research Station, East 
Greenwich—^Tho Establishment Officer, Department 
of Scientific and Industrial Research, 16 Old Quoon 
Street, Weetmuister, 8.W 1 (June 11) A lecturer in 
the Department of Civil and Mechanical Engmeenng. 
Kmg’s College, Strand, London, W C 2—The Secre¬ 
tary (June 12) A woman lecturer m biology and 
the teachmg of biology m the Department of Educa¬ 
tion, Umversity of Birmingham—The Secretarj' 
(June 13) A lecturer ui mathematics, a lecturer m 
science and a lecturer m general education at the 
Royal Mihtary Academy, Woolwich—^The Under¬ 
secretary of State (C 6), The War Office, London, 
S W.l (June 16). A lecturer in mathematics, 
a lecturer m botany and a lecturer in physiology 
m the Chelsea Polytechnic, London, 8.W.3—^The 
Prmoipal (June 16). A Curator of the Pubhc 
Museum and Art Gallery, Hastings—^The Director 
of Education, 18 Wellington Square, Hastings 
(June 16) A lecturer m physics and mathe¬ 
matics m the Northampton Polytechnic, St. John 
Street, London, E.C.l—The Prmoipal (June 21). A 
lecturer in botany at the Imperial College of Science 
and Technology, London, S W 7—The Secretary 
(June 22). An assistant lecturer m chemistry m the 
Umversity of Sheffield—^The Registrar (June 22). 
A lecturer m eleotnoal engineering at Lough¬ 
borough College—^The Registrar (June 30). Two 
Umversity demonstrators m pathology in the Uni¬ 
versity of Cambridge—Prof. H R. Dean (July 10). 
A part-time demonstrator in chemistry m the London 
(Royal Free Hospital) School of Medicine for Women 
—^ITie Warden, 8 Hunter Street, Brunswick Square, 
W.C.l. A lecturer in civil engineering and bmkling 
in the Portsmouth Munioiptd College—The Registfar. 
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Research 

Human Skeletons at Hythe. Tho skulk and long 
bones preserved m the ossuary of tho church of St 
Leonai^ at Hytho, which wore examinisl by Prof 
F G. Parsons nearly thirty years «igo, have boon 
subjected to further stiuly by Dr G M Morant auid 
Miss Stoessigor As a supplement to their n»port, 
which appeared in Bxometrika, 24, 1032, Dr Morant 
has now publisheil a general account of tlie origm, 
history and character of tho collection so far as Ins 
research has carried him (“Tho History of the Human 
Skeletons preserved in the Ossuary of the Church of 
St Leonard, Hythe." F J Parsons, Ltd Pp 41. 

1» 6d ) The place of their storage is neither crypt 
nor ohamel-house, but a passage way under the 
chancel, made when the church was enlarged m the 
early thirteonth century, to serve as part of the 
processional path On the basis of the thigh-bones, 
the number of individuals ropresented is at least 
4,000. Popular tradition attributes them to those 
slam m a battle fought in 456 a d between Britons 
and Saxons, or to Danes who landed m 843, or to 
French who raided tho coast m 1296 An examination 
of tho bones shows that they consist of an almost 
equal number of male an<l female and vary widely 
in range of age, children alone not bemg present It 
IS concluded that they are the remains of inhabitants 
of the parish, extendmg over a considerable period 
of tune, placed m tho church for safe keepmg after 
mhumation Anthropologically they present peculiar 
characteristics, for which the only known piarallol m 
the British Isles is found m the skeletal remains of 
mdetermmate ago from Spitalfiolds m London, which 
wore brought to light at the extension of tho Fruit 
Market in 1926 This Spitalhelds senes bears a close 
resemblance to a series from Pompeii and to another 
of Etruscans of the Roman penod from north Italy 
Not only does the Hytho typo resemble that of 
Spitalfields closely, but it is also closely allied to 
modem series from Bologna, Czeohoslovakia and 
Rumama The Spitalfields people were probably 
Roman inhabitants of London of Italian origin and 
It IS, therefore, probable that the Hythe people are 
descendants of foreigners who settled in the locality 
in Roman times 

Protective Habit of Desert Kangaroo Rat. Keth B 
Benson has observed that a desert kangaroo rat 
{Dtpodomys deserh) brought mto the neighbourhood 
of objects which it reganied with suspicion, kicked 
considerable volumes of sand upon them, apparently 
with the view of discovenng whether they wore alive 
(</. Afamm., 16, 67 ; 1936). During a period of about 
five mmutes, it skirmished m front of the objects (in 
this cose a pdo of bread emsts), and the skirmish 
ended with the rat turning about, kicking sand upon 
the pile with force and precision by using its hind 
Iw, and inynediately whirling about to watch the 
effect of its storming. This action was repeated half 
a dozen times It explamed why tho author had 
previously found many of hfs small mammal traps 
set off and partially buned in the sand, because the 
amount of sand thrown and the force with wluch it 
was thrown were enough to effect theso results. The 
sugMtion IS that this action is a defensive action 
likuy to be of particular value against such an enemy 
as tbe sidewinder snake (Orotahu cerastes), which 
inhabits desert places and is known to fe^ upon 
kaoguno rats. 


Items 

Researches upon the Tubercle Bacillus. Konrad E 
Birkhaug describes m two lengthy papers observa¬ 
tions upon the general characters of several strains 
of tho tubiTclo bacillus {Ann de VlnsMut Pasteur, 
64, No 1, p 19, No 2. p 196 , 1936) Avian, 
bovine and human strains show little difference in 
morphological characters, but are liable to dissociate 
spontaneously mto throe typos ot colonies, the Ch 
(clirornogcnic), R (rough), and R (smooth) For the 
avian stram, the »S' variety is the dominant type, 
and Ch and R varieties are relatively rare For the 
mammalian strains, tho dommant type is the R 
variety, and tho ,S and Ch varieties are rarer Those 
varieties are not stable, but frequently change one 
into another both in mvo and in vitro Tho Ch and 
S varieties develop at laboratory temperature 
(20°-30“O), but the R variety develops only at 
37“-40'' C , none of them develops anasrobically 
Tho R varieties of the avian and mammalian strains 
are more resistant to dyes and disinfectants than tho 
Ch and S varieties, but tho latter are more resistant 
to heat and light tlian the former. The Ch variety 
of both avian and mammalian strains are generally 
avindent to animals 

A Brown Rot Fungus. Tho brown rot fungi of tree 
fruits hav'e received considerable attention of late 
years Various species of the genus Sclerolinui are 
the chief causal fungi, but a brown-sporod disoo- 
mycete, LamberteUa Comi-mans, has recently been 
found to protluce brown rot symptoms upon a varii'ty 
of fruits and vegetables (T H Harrison and A F 
Helaly, Trans. Brit Mycol Soc, 19, Part 3, 199- 
214, February 1936) Dr Harrwon made a tour of 
some of tho fruit areas of western Europe m 1931, 
and found apothtH>ia of a fungus upon mummified 
pears in Switzerland and south Germany They 
seemed to be characteristic of Bclerotinia cinerui, 
but were identified by Mr S P Wiltshire us the 
fungus iiamwl above Dr El-Helaly made cultural 
studies of the fimgus, which tolerates a wide rmige 
of acidity, and produces fruit bodies upon a variety 
of meiha. It excretes pectmaso and oxidismg enzymes, 
and induces ilisease upon apple, pear, plum, qumoe, 
orange, lemon, turnip and parsnip 

Insect Pests of Lavender Dr H F Barnes, of 
Rothamsteii Experimental .Station, has recently 
published a ilisciission on "Ijaveniler Pests” (J. Roy 
Hort Roc , March 1936) Few caterpillars were known 
to attack this fragrant crop, but the present article 
describes no less than thirteen species which have 
used it for food Most of the species are very general 
feeders, and tho list mcludoa such common moths os 
the buff and white ermines, the garden tiger, lesser 
yellow undorwing and the cabbage moth Excellent 
half-tone plat-es illustrate both the caterpillars and the 
moths br^ from them Each species is described in 
detail, and its host range is given The dot, bright lino 
brown eye, small angle shaaes, gothic, mouse, bearded 
chestnut, silver Y, and willow beauty moths have oil 
boon described, m addition to those mentioned above 

Cosmic Ray Bursts and their Vanation with Altitude. 
The bursts of ionisation (Hofffnann Sltisse) which are 
produced in a closed chamber, have been studied by 
C O. Montgomery Mid D. D. Montgomery {Phys 
Rev,, March 16) at stations the altitude of which lay 
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between sea-level and 4,300 metres The bursts 
were observed with and without load above the 
chamber The rate of occurrence of bursts moreases 
with height much faster than the total intensity of 
the cosmic rays The frequency distribution of bursts 
of different size remains approximately constant 
The authors interpret thoir results in terms of 
Swann’s theory, according to which the number of 
non-ionismg primary cosmic rays remains constant 
as they go through the atmosphere, produemg bursts 
en route The probability of burst production, how¬ 
ever, decreases as the rajs pass through the atmo¬ 
sphere On this view the probability of burst pro¬ 
duction m lead must follow a different law from the 
burst production m air 

Glare from Motor-Car Headlights. The dangers of the 
dazzle produced by motor-car headlights at night 
have bron well known to eveiy motorist for many 
years, but no thoroughly natisfaetory method of 
preventing it has yet boon devised In a report 
issued by the Department of Scientific anil Industrial 
Research (Paper No 1ft, “The Evaluation of Glare 
from Motor t'lir Headlights” London H M 
Stationery Office, Is M not) it is pointed out that 
many factors contribute to the problem of glare , it 
IS therefore very difficult to make practical load trials 
to assess the merits ol various devices This report, 
gives a sciontiho method of analysing tlic various 
contributing factors, a knowlislge of which is essential 
bofon' the relative merits can be luljudgi'd of the 
various devices The tenn ‘glare’ is used to denote 
the driver’s power to detect objects ahead of bun on 
the roadway The principal factors involved m 
determinmg this power are the candle power in the 
direction of the observer’s eye of the ajiprooching 
light, the relative positions of the two cars and the 
object to be detected, their speed and the reflection 
factor of the rood surface The results obtained 
enable a quantitative study to bo made of the con¬ 
ditions of visibility in the cases of a simple headlight 
using no anti-dazzle device, a dipped and swivelled 
headlight and a headlight giving a flat-topped beam 
A factor of prunary importance is the threshold 
difforonoe m brightness between an object and its 
surroundings Owing to tho absorption or scattering 
of light by the atmosphere, tho threshold value 
depends largely on the presence of mist or fog 
Unfortunately, this threshold value varies with 
the previous exposure to light of the observer’s 
eyes. Tho methods described m this report should 
enable the existing typos of headlight beam to bo 
compared quantitatively, and should aid m tho 
discovery of the best type of beam for universal 
adoption. 

Artificial Radioactivity Produced by Neutron Bombard¬ 
ment. E Fermi and his co-workers have published 
(Proc Roy Soc., A, April 10) an account of their 
further experiments on the production of artificial 
radioactivity by neutron bombardment, of which 

? reliminary acooimts have already appeared m 
talian. 'ITie most interestmg result is tho enormous 
morease m the activation of many elements when a 
quantity of a hydrogen-containing substance such as 
water or paraffin wax is placed m the neighbourhood 
of the element and neutron source. Some elements 
do not show this mcrease of activation, but it is 
observed in every case where the product of irradia¬ 
tion is known to ^ isotopic with tho original element. 
Fermi’s explanation of this effect is the slowing down 


of tho neutrons by impacts with hydrogen nuclei. 
Tho slow neutrons are very effectively captured by 
atomic nuclei, givmg rise to new radioactive nuclei 
A number of exjjeriments have been performed to 
elucidate this effect It is shown tliat the slow 
neutrons are strongly absorbed by some elements , 
the nuclear cross-section of cadmium, for example, 
reaches tho relatively enormous value of 10'” sq cm 
The capture of tho slow neutrons is in some cases 
acoompamed by a y radiation. Chadwick and Gold 
habor have shown (see Nature of January 12, 19315) 
that the capture results in the case of boron and 
lithium m the emission of partieles of short range 
Fermi attemptetl to find an effect on the activation 
duo to varying the temperature of the hydrogen 
contammg block Such an effect might bo expected 
if the neutrons wore slowed down to velocities com 
parable with thermal velocities No temperature 
offoct was foiiml; but Fermi points out that this 
r&sult IS not quite conclusive about tho final v'olocity 
of tho neutrons [see also this issue of Nature, 
pp 903-6]. Expenmeiits have been made on 
the senttiTing of tho slow neutrons, and they show 
that onco the velocity is reduced to values at whit h 
the high efflcienoy of capture appears, the scattormg 
by hydrogen is also considorable, tho mean froe patli 
bomg of tho order of a few millimotros m water 
A small mcrease m tho activation is observed when 
other elements suoh as lead, silicon and carbon are 
used instead of water or jiaraftin, ond tho mechanism 
of pnxluction of slow neutrons seems m this case to 
bo obscure The paper contains also some theorotioal 
considerations on the properties of slow neutrons, 
and a systomatio account of tho activation of a large 
number of the elements. 

Oxidabon of Carbon. A now method discovered m 
the Northern Coke Research Committee’s Laboratory 
of ovaluatmg metallurgical cokes was outlined in a 
paper before the Durham University Philosophical 
Society by Dr H L Riley, the director, on May 10 
It IS well known that m reactivity to oxygen, charcoal 
stands at the head, and graphite (or diamond) at the 
foot of the senes of fuels, with low temperature, gas, 
and metallurgical cokes between Some precision has 
been given to such detenninations by earlier work at 
the station leading to a quantity known as the 
‘critical air blast’, which is the minimum current of 
air whioh will mamtam tho combustion of a standard 
coke sample This value is of considerable value in 
the choice of cokes for the domestic fire In expori 
mentmg with wet oxidation methods, it has now been 
foimd that determmation of the carbon dioxide 
liberated on oxidation of a graded ooko sample by 
means of a saturated solution of potassium diehro- 
mate in syrupy phosphoric acid is a valuable mdi- 
cation of the quahty of coke for metallurgical pur¬ 
poses The above onler of reactivity is reversed, 
except that the position of wood charcoal is 
anomalous (sugar charcoal is unroactivo), and also 
diamond. There appears to be correlation with the 
proportion of graphite present, retort carbon oxidising 
readdy. It was sug^ted that the reactivity to 
oxygen depends on hydrocarbon impurities, whereas 
these are relatively stable to the wet method, while 
tho latter attacks the long weak valencies (3 *4 A ) 
between the layers of graphite m the crysttd lattice. 
Further, the negative chromate ion must be supposed 
to attack the positive centres, which must be present 
since graphite is a conductor of electricity like a 
metal. 
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The Art of Primitive Peoples 

N exhibition of the art of primitive peoples, detailed description A bare mention of a few of the 


which will remain open until the end of 
July, 18 now on view at the Burlington Fine 
Arts Club, 17 Savde Row, London, W 1 It covers 
a sufficiently wide field to afford an opportunity for 
comparmg and oontrastmg tho ideals and achieio 
ment of the aisthotic sense among peoples of a widely 
difformg cultural history and geographical environ¬ 
ment, and of estimutmg how far, if at all, a common 
element is to be discenieil in the development of 
artistic prmciples m varied conditions of race, 
teohmcal skill and material employed as the meilnim 
of expression While technique varies considerablv 
m the specimens shown in the present exhibition, it 
IS stnkmg at a first glance how little, relatively, the 
tools employed, whether of stone, shell or metal, 
affect tho ‘polish’ of the finished product Ih iif e, 
while It IS true that this collection contains some of 
tho finest known examples of so-calleil primitive art 
—it 18 indootl a possible criticism of the exhibition 
that it mcludos so little that is crude, but at the same 
time scientifically mstnictive—the general level of 
execution is higher than might reasonably lie ex 
pected There are few spi'cimons that fad to attam 
tho highest possible degree of finish of which the 
artist’s intention was siisieiitible I'hc decorative 
designs, for example, applied m Polynesia to nearly 
every object of wood even m daily’ use, such as the 
paddle from Austral Islands (No 132) or tho Muon 
tattooed head (No 261), though carved with stone 
or shell, are often so delicately execuUsl as to have 
an apparent superficial texture of laoowork 

The peoples whose art is illustrated m tho exhibition 
are widely distributed geographically Roth in nuinls'r 
and artistic achievement the exhibits from West 
Africa hold first place The romamder of tho exhibits 
are drawn mainly from the South Seas, the most 
important sections bemg that of Now (Jumoa and the 
art of the Maoris of Now Zealand , but the Solomons, 
Easter Island, tho Sandwinh Islands, the Marquesas 
and other groups are also represented America has 
been expressly excluded, as an exhibition of Ameiican 
art was held by the Club a few years ago , but there 
are a few masks and other objects made by’ the 
Indians of the North West Coast and a collection of 
Eskimo ivory carvmgs One case contains a miscel¬ 
laneous collection of objects from areas not repre¬ 
sented elsewhere m the exhibition. Here some bone 
needle-holders from Borneo and Now Oumea show an 
moised scroll pattern which, ui tho use of a south¬ 
eastern Asiatic foliate motif highly conventionalised, 
contrasts markedly with other exhibits 

In on exhibition of this kind it is difficult to kci-p 
the anthropological and the artistic mterests nicely’ 
balanced, and the rarity or ritual purpose of certam 
objects may tend to al^rb atUntion to the neglect 
of artistic monta. Such, indeed, may be the fate of 
tho whole of £he collection of objects from the Sepik 
River, New Gumea, lent by the University Museum 
of Archasology and Ethnology^ Cambridge, among 
which are the remarkable and unique oeremomal 
feather-covered boards, of which the longest is 4 ft 
9 m long (No 243), and the orator’s stool, which is 
beaten violently while tho orator speaks, but is never 
sat on (No. 33). 

An exhibition of 292 items, each of which anthro¬ 
pologically or artistically—and usually on both 
counts—is a treasure, precludes any attempt at 


more striking specimens must suffice Tho important 
exhibit of examples of West Aim on art- statuettes 
and carv mgs m wood and ivory and castings m 
bronze - mcludos a number of examples of tho well- 
known Bonm art. The general eharaetor of this group 
of exhibits will not bo entirely unfamiliar to the 
publii’, thanks to tho recent exhibition of African art 
Those, however, who know it only from the illus¬ 
trations wliieh appear in books on African art, ean 
have little conception of the vitality and purpose, 
which ov’omdo faults m jirojiortion, according to 
European standards, when these examples are seen 
m tho round Among tho more striking examples 
here are tho Benm flute-player (No 68) and tho 
carved ivory mask from Bonm (No 110) , but even 
more remarkable in its kmd is the carved ivory 
sistriim with beaters, also from Benin There is also 
a wonderful expression of purpose, whuh is einpba- 
sisotl by tho disproportionately short legs of tho 
tiguros, tn the wowlen heail-rest supported on two 
feinali's with arms entwined, from tho Congo (No 
120) Tlio list of examples deservmg prolongrsi study 
might oven be extendeil to tho whole of this si'ction, 
if other exhibita did not equally demand attimtion 

Though loss spectacular, tho small collection of 
Eskimo ivory carvings is one of tho most attractive 
and arrestuig features m tho exhibition It consists 
of male and fcmalo figures, a mask, a mimljer of 
toggles, arrow straighteners, amulets and bow-clrdls. 
All, but particularly tho amulets and toggles m the 
form of smith, wholes and other fauna, display a 
wonderiul realism and appreciation of tho mceties of 
animal forms The gems of this collection, however, 
aie the ivory bows for fire drills (Nos 48-66), which 
are covorcxl with figures of animals or with huntmg 
and fishmg soenas incised m a space which, at most, 
does not exceed three-quarters of an inch in breadth 
Those pictures, mmute as they’ are, are instinct with 
vitality, full of ai’tion, and almost photographic m 
their truth to life 

Tho exhibits from tho South Seas, and esp»»cially 
the section devoted to tho Maori art of Now Zealanil, 
mcludes some choice specimens , some are already 
well known, while othi'rs, such as the War God from 
Hawaii collected by ('apt Cook on liis last voyage 
(No 189), are of historic mterost The use of ‘mother 
of pearl’ as an inlay, especially in tho human figure, 
IS well illustrated ui the Solomon Islands group, 
while of all the representations of tho human form 
m this section, the cmacintcd figures from Easter 
Island, with thoir peculiar facial (liarooter, continue 
to arouse the most mterest, and to prompt what is, 
unfortunaU’ly, m tho ciroumstances, a not very 
profitable ethnological speculation, New Guinea, 
outside the Sopik River area already mentioned, is 
well represi'iited in a number of spocuneus m which 
the ethnological mterost is perhaps greater than the 
purelv artistic. Among those are specimens from 
Dr. A. C. Haddon’s collections from the Torres 
Straits 

The list of objects to which referonco should be 
made is far from exhausted , but enough has been 
said to mdicate the importance of tho collivtion as a 
whole as a demonstration of the artistic capacity of 
those backward peoples, to whom few outside the 
ranks of tho student are habituated to conceding 
recognition m this field of activity. 
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Report of the Omimissioncrs for the 
Exhibition of 1851* 

A mong tho manifold rocolloctiona aroused by 
the Royal Jubilee, it is fitting Uiat wo should 
spare a moment for a backward glance to that May 
day of eighty-four years ago, when a vast concourse 
of people from all parts of the world wore tlirillod by 
tho oponmg of the Groat Exhibition of 1861 , and, 
therewith, a tribute bo tho potent and benefioont 
spirit of its creator, the Prince Consort “A complete 
and beautiful triumph,” wrote tho Queen m her 
diary of the opening day, and it hcraine evident 
m the course of tho summer that the venture was 
to prove a financial triumph Some wwks before 
tho closmg day, the Prmco excogitated a scheme for 
the disposal of the surplus, which amounted to 
£186,000. Its leading ideas, as sot out in a memo¬ 
randum written by him at Osborne on August 10, 
were the purchase of the Kensuigton Gore estate and 
its use for perpetuating the objects of the exhibition, 
so "that the different, mdustrial pursuits of mankmd, 
arts, and science should not agam relapse into a state 
of comparative isolation from each other” 

The publication of the Commissioners’ ninth report 
18 well timed The eighth was published m 1011, so 
that the present niport covers almost exactly the 
period of tho reign of H M King George, and it shows 
how during that period his grandfather’s remarkable 
foresight has had an accumulative influonco upon 
higher oducation and upon tho progress of science 
and art It expresses the belief that "the Kensmgton 
Estate to-day, with its Museums, Libraries, Teaching 
Institutions and Scii'ntific Societies, fulfils in its range 
and completeness tho aspirations of tho Prmce” 
Tho policy of the Commissioners since 1011 has 
been guided by the decision then formed to spend 
no more money on buildings but to concentrate 
effort on subsidising youthful talent It was m 
pursuatico of this policy that they established the 
mdustrial bursaries, on which they now spend £3,760 
a year, or more than a seventh of their income They 
hoped thereby to bruig the universities and their 
aflihatod technical colleges mto closer relation with 
scientific mdustry through mtroducing mto industrial 
firms a larger proportion of men with a scientific 
training and outlook The bursary is intended to 
make tho holder independent of financial assistance 
from his parents during the period of his training 
and to remove any restriction upon his choice of 
occupation or place of abode, with suitable safe¬ 
guards against the unfair exploitation of tho scheme 
111 the immediate pecuniary interesfa of tho employer. 
In this way more than tliree hundred well-equipped 
young students ha^ o been helped mto industry, and 
a number of the chief scientific and executive officers 
m tho most important mdustrial concerns m Great 
Britam began their careers os bursars of the Royal 
Commission Already fully 26 per cent of those 
employed m mdustry and the public services have 
been appomted to positions of considerable responsi- 
bdity, while 13 per cent hold managerial or equivalent 
rank. Simultaneously “there has manifested itself 
a clearer appreciation of the benefits to be derived 
from a more liberal treatment of those m whose 
ranks are to be foimd many of our future captains 
of mdustry". 

Another development smoe 1911 has been the 

* mnth B«port of ^ OommMonsn fbr the KxhlMUoo of 1S61 
Pp. 44, ILoiidOD: SpotUnroode, BelUntyne and Co , Ltd , 1P3B ) 


foundation of a postgraduate scholarship m naval 
architecture, the need for which had beiin pouited 
out by H.M Kmg George when ho was president 
of tho Commissioners Practically all the scholars 
appomted are m permanent positions on the design, 
research and admmistrativo staffs of mdustrial 
firms and Government institutions 

Science research scholarships were first instituted 
by tho Commissioners in 1891 under a system which 
contmued in force with excellent results for thirty 
years, m tho course of which they were supplemented 
by other schemes modelled upon them by various 
bodies interested in the promotion of science In 1921 
it was recognised that the provision made by the 
Department of Scientific and Industrial Research for 
scholarships of tho same typo jiistifietl the Com¬ 
missioners in leaving this field and launching a project 
whereby a smaller number of awards of much higher 
value (maximum £460 a year for two or three years) 
should be made to enable a few experienced research 
workers in the universities of Great Britam to con¬ 
tinue their mvestigations untrammelled by routmo 
tasks. These are known os somor studentships and 
they cost £6,260 a year At tho same timo, tho value 
of tho awards to students from the Dominions was 
mcreased to £280 and thi'so, the Overseas Scholar 
ships, absorb £6,260 No important university in 
the Dominions is, the Commissioners observe, without 
its quota of professors end lecturers who owe their 
early trammg m research to these awards, and any 
additional funds placed at tho Commissioners’ 
disposal might ailvantageously be applied to extend¬ 
ing their scope to include the more recently developed 
coimtries of the Emjiire, and m particular India 

A census taken some years ago showed that the 
660 scholars appointed between 1801 and 1929 had 
already provided 16 vice-chancellors, pnncipals or 
deputy prmcipals, 144 professors and many more 
readers and Iwturers on the staffs of universities and 
colleges, and more than two hundred held positions 
of the first rank m tho public services and scientific 
industries of the Empire No fewer than forty have 
alrea<ly been elected to fellowship of the Royal 
Society 

H M Oovemmont has been so impressed by the 
high value of the Commissioners’ educational schemes 
that It has agreed to release them from further 
liability, under an offer made by them before the 
general trend of their policy was changed m the 
direction already indicated, to contribute £100,000 
(of which £36,000 has already been paid) towards the 
cost of new buildings for the Science Museum, South 
Kensington 


East Anglian Herring* 


T he Buokland Lectures for 1933 were mven by 
Dr. W C Hodgson and forecast the publication 
of researches of great scientific mtereat relating to the 
East Anglian herring. They are the result of the 
team work of the scientific staff of the Ministry of 
Agriculture and Fisheries, and are quite sufficimt m 
themselves to justify the foresight of the Ministry m 
the establishment of its laboratory at Lowestoft, in 
which such team work could be developed. 

The workmg out of year groups in the herring 
catch, as shown in tho rings of the scales, is oarriod 
much further and fumisbes exact percentages. 


• The Nstonl Hlitory of the Hentng of the Sootbain Korth Bea 
belos the BaoUsnd Leotom fbr IMS. By Dr wnilam 0 HodcKO 
Pp 1^) (London Mwsrd Am(*l end Co., 1984 ) 8» Si, net. 
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founded at last on suiEoiently largo samples The 
group of each year, estunated on its year of birth, 
IS charted, and the fish are measured, thus givmg 
a complete record of the changes m size of the herrmga 
from year to year There was a nch brood bom in 
1918, and this nchnosa contmuod every third your, 
until there were lapses m 1930 and 1933 A good 
crop of cortam small crustaceans (especially Cahmus) 
as food, concentrated in a small area, was found to 
produce a good fishery, the drift not method of 
flshmg requiring a concentration of fish A plankton 
mdicator, showing the presence of these copepods, 
m the hands of one oxporioncotl master mormor, 
boctune a catch mdicator, the presence of Calanua 
meanmg a treblmg of the catch On the other hand, 
the presence of a fiagellate (Phmocyatis) or of certam 
diatoms {Bhtzoaolenui, Btddulphia, etc ) drove away 
the herrings from the ground, and oven altered their 
Ime of migration. Thus m 1933 the East C'oast 
drifters had to make long voyagesxto the north oast 
to find the herrings, and the cause proved to bo an 
enormous belt of phytoplankton across the southern 
bi^ht of the North S^, BhizoaoUnia to the west and 
Biddulph%a to the east, both equally distributed from 
the surface to the bottom of these shallow waters 
Other mtorestmg observations relate to the correla¬ 
tion of the heaviest commercial catches with the 
periods of full moon, thus obviously not tidal 
phenomena Between the peaks of the curves are 
very definite troughs, the difference m the average 
landings vary mg from 60 to about 15 crans (see 
Natubk, 136, 167, Jan 12, 1936) 

There is much more, the mdication being that the 
North Sea will be farmed mtemationally, if human 
population mcreases For this the British team is 
obviously supplymg data, while contemporaneously 
produemg sciwitiflc results of a class of which the 
lone research student can never tlream At the same 
time the lack of a market for the herrmg, our most 
valuable and cheapest food fish, discourses further 
research. Here is another team work job, this time 
for the Food Production Division of the Department 
of Scientific and Industrial Research, so that the 
homng may be proffered to the public m a good 
variety of palatable forma throughout the whole of 
the calendar year. 


University and Educational Intelligence 

Cambhidok —The Managers of the Balfour Fund 
have made a grant of £60 to G J. Kemch, of Christ’s 
College, for researches on the paleearctic fauna of the 
north of Finland 

The General Board recommends that an assistsmt 
directorship of research m physics be established 
from October 1 m view of the reorganisation of the 
teaching staff m the Department of Physics at the 
end of the present academical year. 

Graces will be submitted to the Senate recom- 
mendmg thG» conferment of the degree of M A. 
{honorta cauaa) on Mr. E A. B Barnard and Dr. 
W. M Palmer Mr. Bamiupd is secretary of the 
Cambridge Antiquarian Society. He has rendered 
great service to the Corporation of Cambridge by 
calendaring m collaboration with Dr. Palmer its 
collection of medieval manuscripts. 

Dr. A. C. Haddon’s oi^tieth birthday was marked 
by the presentation by his friends of a oabmet 
containing his ooneotion of ethnographical photo- 
gn^ihs. Dr. Haddon w handing over the collection 


to the Board of Arcliieology and Etlinology to make 
It available for instruction and research. 

Glasgow —Prof Thomas Alty, research professor 
of physios m the University of Saskatchewan, has 
been appomtod Cargill professor of applied physics. 
The Cargill chair is the junior chair ui the Depart¬ 
ment of Physics, or Natural Philosophy as it is still 
termed in the Scottish Universities, anil is concerned 
with the instruction of students procoedmg to the 
various dogres's involving ajiplied science such as 
engmeermg, applied cheinistry, pharmacy, modicme 
and agriculture Prof Alty received his early trammg 
in the University of Liverpool, where he hofl a 
distmguishod carei'r, and thereafter worketl at 
Cambridge under Sir J. J Thomson While at the 
Cavendish Laboratory ho carried through the 
admirable research on the cataphoresis of gas bubbles 
in water which gamed him his degree of Ph D His 
subsequent jiublished work deals with such subjects 
as the surface structure of liijuids, the uiterchange 
of molecules and energy between a liquid and its 
vapour, the electric properties of surfaces and the 
theory of surface diffusion , while as regards m- 
dustrial applications of physics he has interested 
himself especially m the application of electrical 
methods to the location of underground accumulations 
of oil, water, metals, rocksalt, etc Prof. Alty takes 
with him to Glasgow a high reputation as a teacher 
both m the laboratory and the lecture room 

The Umversity Court has now, after long but 
unavoidable delay, beim able to bring into being the 
Teiment chair of ophthalmology to which it was 
decided in 1916 to devote a bequest of £25,000 by 
the late Dr Gavin P Tennont As first holder of 
the chair. Dr A J Ballantyno has been appointed, 
after a distinguishwl tenure of the University lecture¬ 
ship on ophthalmology since 1920 

Liverpool —Associate Professor James Rico has 
been appointeil to a readership m theoretical 
physics Mr Rice was one of the first men m 
England to grasp the significance of Einstein’s 
principle of relativity and theory of gravitation, 
and his academic work on this subject was one of 
the earliest expositions m English He has in¬ 
terested himself m the theoretical aspects of atomic 
physics and the quantum hypothesis, while his 
book ’’Statistical Mechanics” is a standard work 
dealmg with the fundamental theoretical methods by 
means of which the complex phenomena of the 
atomie world are rendered amenable to mathematical 
treatment. 

Dr. Norman Feather has been appomtod to a 
lectureship and Leverhulme Foundation fellowship 
m the Department of Physios as from October next. 
Dr Feather was a scholar of Tnnity College, Cam¬ 
bridge euid 18 at present atteuihed to the Cavendish 
Laboratory, ('ambndge. He is already well-known 
for investigations on neutrons and related topics in 
atomic physios. 

At a Congregation on May 24 the honorary degree 
of LL.D was conferred upon the following, among 
others : Prof. Arthur Ha^en, formerly director of 
biochemistry at the Lister Institute, London ; Mr 
C Thurstan Holland, formerly lecturer m radiology. 
University of Liverpool, president of the first Inter¬ 
national Congress of Radiology , Dr N. V Sidgwiek, 

resident of the Chemical Society , and Prof Alan 

. B. Waoe, professor of classical arch»ology, Uni¬ 
versity of Cambndge. 
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London — Prof J A »S Ritson, professor of 
minuiK ui the Umversity of Loeds, has boon appointed 
to the University chair of mining tonablo at the 
Imperial College (Royal School of Mines) from 
January 1, 1930. 

OxKOKD —Prof Julian Huxley has been granted 
the degree of D Sc 

Mr A J Ayer has boon elected to a research 
studentship (that is, fellowship) at Christ Church 
In addition to problems m formal logic, Mr Ayer 
IS working on the jihilosophy of scieiii'e 


Science News a Centtiry Ago 

An Inventor of the Screw Propeller 

On Juno 1, 1836, Thomas Charlts Auguste Diillerj, 
one of tho mventors of the screw propeller, died at 
Jouy-en Josas, near Vorsaillos Bom at Amiens on 
September 4, 1764, ho showed a groat aptitude for 
mochanios, and siKoeoded to his father’s biismess 
of an organ builder Just liefore the Fmncli Revolu¬ 
tion, ho was commissioned to build an organ worth 
40(1,000 francs for tho cathedral of his native city, 
but tho order was cancelled Ho afterwards tiirnecl 
his attention to steam navigation, and in 1803 
constructed at his own expense a steam-boat driven 
by a screw or escargot as ho called it 'I’ho vessel 
was launched on the Seme at Beroyj but, like the 
attempts of so many other jiionix'rs, Dallory’s efforts 
provixl a failun' His patent mcliideil several 
innovations besides tho screw, among them bemg a 
Ixiiler w ith vortical tubes N me years after his death 
a commission of tho Pans Ai ademy of Scionoes, 
oonijMsed of Arago, Dupm, Morin and Poncelet, 
exainuied tho claims of tho Hallory family in regard 
to his uivontions, and reported favourably on them. 

South Amencan Deserts 

In his “Journal” of his joumoj' northward from 
Coquimbo to Copiajid, whore Capt FitzRoy had 
ofForod to pick him up, Darwm records on June 3, 
1835 . “Yorba Buena to Carizal During the first 
part of tho day we crossed a mountamous rocky 
desert, and afterwards a long deep sandy plam, 
strewn with broken sea shells There was very little 
water, and that little saline ; the whole country, 
from the coast to tho ConiiUora, is an unmhabited 
desert I saw traces only of one living animal m 
abundance, namely, the shells of a Bultmtu, which 
were collected together m extraordmary numbers on 
the driest spots In tho sjiring one humble little 
plant sends out a few leaves, and on those tho snails 
feed As they are seen only very early m the raommg, 
when the gromid is slightly damp with dew, the 
Guasos believe that they are bred from it I have 
observed m other places th&t extremely dry and sterile 
districts, where the soil is calcareous, are extra¬ 
ordinarily favourable to land shells”. 

Earthquakes in Sussex 

At a meetmg of the Royal Society on June 4, 
1836, the secretary. Dr. P. M. Roget, read a "R^ort 
of a Committee for collecting Information remiectmg 
tho Occurrence of, and the more remarkable Phe¬ 
nomena connected with, the Earthquakes lately felt 
in the Neighbourhood of Chichester”, which had 
been sent to him by J P. Gruggen. “This paper,” 
said the PhUoaophvxU Magazine, “contains on 
authentic report of several shocks of earthquake 


which, durmg the last two years, have been felt at 
Chichester and the surroundmg country; drawn up 
from accounts givon by various correspondents, m 
answer to prmted queries extensively circulated 
The first shock occurred on the 18th of Septemlier 
and the second on the 13th of November 1833 
Another and more severe shock was felt on the 23rd 
of .Tanuary 1834, and m tho latter end of the same 
year two slighter shocks were experienced, namely, 
one on tho 27th of August, and tho noxt on tho 2l8t 
of September, the last, which was less than any of 
the former, took place on the 12th of January 1836 ” 

The Process of Malting 

Among tho original contributions to the Records of 
General Science of Juno 1836 wew an article by Prof 
Thomas Thomson and Dr. Andrew Steel on tho 
“Chemical Analysis of Godolmito together with on 
Examination of some of tho Salts of Yttria and 
Cerium”, and another “On Malt”, by tho editor, 
Dr R D Thomson In tho course of his article. 
Dr Thomson said “The process of maltmg consists 
ossontially 1st m produemg a change m the constitu¬ 
ents of gram by mducmg gormmation ; and 2nd m 
stopping tho vegetation when it has b^n earned to 
a certain extent by exposure to heat” The subject 
was one which was excitmg some mterest at the tunc 
and Dr Tfiomson added “A knowledge of tho 
pixailiarities of this interestmg process is important 
m a double pomt of view, because it affords a remark 
ably beautiful specimen of the chemistry of nature, 
and because its product forms a staple commodity 
of British manufacture, no less than forty millions 
of bushels of malt being annually consumed m tho 
Umted Kmgdom, which at 60s per quarter, exceeds 
m value the largo sum of £24,000,000 and contributes 
to tho Government at 2s. 7d per bushel more than 
£6,000,000 per oimum”. 


Societies and Academies 

Dublin 

Royal Irish Academy, May 13 William J. MoCal- 
LIEN The metaphorphic rooks of Inishowen, Co 
Donegal The nature and distribution of the follow¬ 
ing subdivisions of the Dalradian rocks of Ireland 
were desenbod; Malm Head quartzite (oldest), 
Qlongod schists, Linsfort black schists, Stragill 
calcareous schists, Crana quartzite, Guldaff limestone. 
Inch Island limestone group, Fahon slates and grits, 
Inishowen green schists, grits and phyllitea. Tho 
suggested correlations with the Scottish Dalradians 
indicate that tho first four of those divisions belong 
to the Islay sequence and that the overlying groups 
belong to the Lough Awe succession 

Pabis 

Academy of Sciences, April 16 {0 R., 200, 1373-1444) 
Marcel Del^finb • The trichlorides of m indium- 
oquo-dipyndme, Ir(H,0)Py,CI,. Lauob Kooh was 
elected Correspondani for the Section of Geogr^hy 
and Navigation Max Serruys ; The extension of 
tho theory of nuclear inflammation to the case of 
mjeotion motors Vincent Nbchvtlb : The dis¬ 
symmetry of stellar movements and a method for 
the determination of the apex of the sun and of the 
ve rtex of the ellipsoid of velocities Santiago 
Antunez de Mayolo : The eleotromagnotio field 
and quanta. Jean Villby : The classification of 
energy losses according to the types of Irreversibility. 
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Gaston Dupouv The constitution of paramagnotio 
bodies. Points of transformation. P. GoLDriNOEK 
and W. Jbunbhommk . Tho hydration of tho D + 
ion m heavy water and the dissociation of the 
deuteroacida SEaaio De Benedetti . Tho iiro- 
duotion of positrons m different elements Henui 
M uLiiBB : The lowormg of the eutootic point of ice - 
potassium sulphate Flbrre Brun The electrual 
phenomena aecoriipanymg tho formation of organo- 
meignesium compounds The solution of a metal m 
an alkyl halide, loadmg to the formation of an 
organo-metallic com^iound, is a phenomenon com¬ 
parable with tho solution of a metal m an electrolyte 
STivHAN Procoi-iu and D Umanscui . The existence 
of superficial layers on iron shown by tho electro 
motive force of the metal plunged m water Jean 
CniiDlN The Raman effect m mixtures of sulphuric 
and mtric acids Henri Fournier The variations 
of mechanical properties observed m an aluminium- 
magnesium alloy 08 a function of tho refuimg Mu,e 
Marie Louise Delwauli.e : The systi'in bismiitli 
iodide, sodium iodide, water AnihuI. Boum.^: Tho 
action of water on tho anhydrous sodium meta- 
phosphates OsiAS BiNiiER and Pierre fjpAcu 
Contribution to the study of some complex sulpho- 
oyanides of iron with pyndmo Henri Moureu and 
Paul Rouquet . The mechanism of the action of 
liquid ammonia on phosphorus pimtiwhlorule The 
prunary product is tho pentamido, P(NH,)j 'I'his 
has not boon isolated but its existence and constitu¬ 
tion have been proved. Marcel FaiREjArQUB The 
polarimetnc detormmation of mannitol Tho process 
IS based on tho formation of the molybdate acid 
complex with tlie resulting increase m rotatory' 
power Paul Cordier Phonylpyruvic ac-id . the 
study of Its condensation product with benzyl 
cyanide. Louis Blancharh and Raymond Paul 
The symmetrical pontanctnol, OHCH, 
CH,('H,(OH) Andr^! Guillemonat Oxidations 
of 1 ethyl 1 oyclohexone and 2 methyl 2 butene by 
selemum dioxide. Marcxl Tuot . Some bromine 
derivatives of the C, to Cu olefines. Henri Vin- 
OIENNE The extension and the stratigraphic 
position of banks with Stromatoporoids m the west 
of the southern Jura, in the neighbourhood of 
Villereversure. Marcel Geslin • The partition 
coefficient of radon between tho spontaneous gases 
and the water of the springs Mlles Edna Harue 
and Annis E Thomson • Vitaimn C and alexin 
Evidence suggesting that alexm may be a compound 
of ascorbic acid and proteins and perhaps also of 
lipoids. Jean RAonibr and Robert David . The 
influence of tho amon conlbmed with the base cocaine 
on the omesthetic activity of this alkaloid Tlie 
anaesthetic values found range from 0-2 for tho 
citrate to 12 for the phenylawotate, tho chlorhydrate 
being taken as imity. Daniel Gardner and Mlle 
Maria Luoiana Cabelli ; The biologieal properties 
of oarvacrol Paul Wintbbbbrt The unity of 
development and birth of mdividuality in tho 
physiological epigenesis of Amphibians Fred ViAs 
and Andr^ dk Cottlon ■ The appearances of 
spontaneous cancers m raising mice on tho ground, 
in relation with the differences of cage and earth 
potential. Raymond Latarjet . Tho influence of 
variations of atmosphono ozone on the biological 
activity of solar raidiation. In treatment with sun¬ 
light it is not sufficient to baso the calculations on 
hours of exposure. Owing to the variations m solar 
activity, some kind of physical measurement, such 
08 a photo-eleotrio cell, is necessary. Yervante 


Manouislian Sypluhtic placentas: small forms of 
the trepoiiome and syjihilitic ultra-virus. Baruch 
Samuel Levin Tho purihcation of lymph with the 
aid of X-rays The virus used m vaccmation against 
small-pox resists X ray doses many tunes larger than 
those killmg SUtphylococcus Experiments are 
described showmg that ordinary lymph can bo 
rendered free from organisms by X-rays ui suitable 
doses without losing its phy'siological properties. 
Georges Djian . A method of kinomatographic 
radioscopy 

Brussels 

Royal Academy (Bull Clasae Bci , 31, No. 3, March 
2, 1936) G CbsA.ro Some remarks on hyperbolic 
arcs Elementary relations between hyporbolio and 
circular functions are discussed. I’ Stroobant 
Report oil the work of tho National Astronoimcal 
Committee durmg 1934 (! Boulinoand Stability 

of mathematical propositions The logic of mathe¬ 
matical propositions , definitions of the terms ‘stable’ 
and ‘unstable’ and applications M Winants 
Hyberbolic equation of the third order with constant 
coefficients and of lategory III . solution of Cauchy’s 
problem by the method of successive approximation-s 
L Martin On the exchange property of Rio- 
mamuan fiini'tions relative to Imoar systems of the 
second order of two mdepondent variables and re¬ 
ferred to their characteristics parallel to the axes 
L Lacremans On a birational transformation of 
space considennl by Caporah H Geiringer A 
new method of theoretical statistics (problem of two 
dimensions) (2) H Seliomav Report on the work 
of the National Committee for Geodesy and Geo¬ 
physics during tho years 1931-34 Maria J. 
Lejbune First trials of a radiographic study of the 
skeleton of actual Hexaooralla X-ray photographs 
furnish information on the skeletons of these animals 
without tho necessity of first removmg and so destroy¬ 
ing tlie soft parts 

Vienna 

Academy of Suences, March 14 Othmar Ruthner 
and Julius Zellner Chemistry of the higher 
fungi (23) Oeaaler fimbruitua, Fr and Polyatictua 
veluttnua, Pers The first of these contains ergostorol, 
fatty acids, mannitol, traces of urea, and a poly¬ 
saccharide , tho second contams tho raagneeium salt 
of a now, crystallmo acid, a corebrm-hke Hubstanco, 
ergostorol, niycose, solid and liquid fatty acids, a 
tonnoid material, glucose, eliolino and a water- 
soluble polysaccharide Julius Zellner Chemistry 
of the lichens (4) Gyrophora Dillemi, Mull Arg 
and Pamieha furfuracea, L The first of those, an 
American lichen, contams ergostorol, caroteno-like 
•substances, fatty acids, gyrophonc acid (probably 
also leconoric acid), mannitol, glucose, liohenm and 
another suuilar polysacchoi'ido From the second, 
ergostorol, fatty acids, atronorm, physodic acid, 
resmous materials, orythntol, hchenm and another 
similar polysaccharide were obtamed Willibald 
Jentschke . Ionisation measurements on separate 
a-rays By means of the double tube electrometer, 
whioh allows of the measurement of the ionisation 
of separate corpuscular rays, the ionisation per mm 
of mr for polonium and thorium C' a-particles has 
been determmed. By simultaneous double registra¬ 
tion of a smgle ray, tiie range and specific ionisation 
at the relevant point of the path were ascertainwl 
independently of one another Raimund Schiedt : 
Method of oountmg the a-particles emitted by 
uranium. The arrangement used is_^bas©d on tho 
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principle of the tube electrometer, and permits of 
proportional strengthening, of the primary ion 
" (luantities Euobn Guth and HicRMAjfN Mark : 
Application of inner-molecular statistics to the 
proix'rties of long-cham, especially highly poly¬ 
meric, substances Consideration of the stretch curve 
and the thermodynamic behaviour of nibber indicates 
that the oxtraordmary reversible elasticity of rubber 
18 a consequence of the flexible long chains of which 
it IS comjiosed. The elasticity ot aliphatic t haui-like 
compounds, especially long-chain oils, disappears on 
passing to structures with numerous side-i hams, 
which prevent free rotation, and is lacking also with 
systems consisting mainly of aromatic components 
The elasticity of sulphur is also explauiablo by the 
presence of chain like molecules , solid crystallmo 
sulphur, on the other hand, consists of ring shaped 
molecules of the formula S, 

March 21 Karl Metz • Choristites from the 
Carmthian Alps Several spiocios of this sub-genus 
of the brachiojMKl family Spirifer from the upjicr 
carbonaceous of the Carmthian Alps are de8crilK>d 
Raimund Schiedt The number of a-particles 
emitt<>d by radium Counts were made with two 
U,0, preparations of differt'nt uranium contents by 
means of the arrangement recently described 
Ebikdbioh Hecht The uranium contents of the 
U,0, preparations were detormincxl Kkiedkich 
Herneoobh and Berta Karlik The detennmation 
of very small amounts of uranium, and the uranium 
content of sea water A spectrographic method, 
making use of the fluorescence of uranium in sodium 
fluonde, was usetl The water of the Scandinavian 
coasts contains from 3 0 x 10-’ to 2*3 x 10-* gm 
uranium per litre Lambrecht Wissoott Mass 
spectnim of the positive rays of radium C' Oswald 
Richter Induction of the destruction and mamte- 
nanco of chlorophyll and of assimilation by ultra¬ 
violet rays of less than SOOmp from very |)owerful 
quartz mercury lamps Rudole Inzinobb Geo¬ 
metry of torses Ernst Peter Pick , Transference 
of high and low blood pressures Armin Oaoibu and 
Hans Kopper . Raman spectra of heavy hydro¬ 
cyanic acid and heavy hydrogen sulphide The fro- 
quoncy of the C N band falls from 2,094 cm -* m 
Hf'N to 1,90« cm -> m DCN, that of the D-C band 
in DCN remains to be determmod D,S shows a 
single strong Raman line at 1,876 cm -* Viktor 
PlETSCHMANN A new family of eels from Hawaian 
waters HeUromyrua atolli, nov. gen , nov. spec., is 
described 


Forthcoming Events 

[Meetings marked mth an astenek are open to the public ] 
Sunday, June 2 

BBmsH Mubrom (Naturai; History), at 8 and 4 30_ 

M A. Phillips: “British Birds”. 

Wednesday, June 6 

Oeolooioal Society, at 6 30 —Prof J S Lee “The 
Tectonic Pattern of China and its Bearing upon the 
Problem of Continental Movement” 

Thursday, June 6 

St. Mary’s Hospital, London, at 6.—Sir Henry H. 
Dale: “The Active Substances in Ergot a Thirty 
Years’ Review’’ * 

Obaowicx Pcbuo Lectitbe, at 6—(at The Chelsea 
Physio Garden, Swan Walk, 8W.3)--Sir K. John 
Russell I “Modem Changee in Food Production’’ * 


^l^tlim 


Official Pubheations Received 

Orbat Britain and Ixsiand 
The Gntninre to iDdiwtiY s Survey of Points of f’onb 
Eduostlon »nd Induetry In Orest Britain, toother with P 

rablns the School lesirins Age snd for Pert Time Contlnuec.. 

until IS, pmiuntcil t» s Contribution towsnU a New Employment 
PoUo^byPBPCVoUtlcalRndBooiiomlcPlaiinlng) Pp 50 (London 

The Exit*ftnm Industry a Survey of tlio Provision for Old Age and 
for Retirement Bom Gain Ocrupatlon In tlie United Kingdom, togetlic r 
with Ptopoeala for a National Retirement Pensions Scheme, presented 
as a Contribution towards a New Employment Policy ^ P K P 
(Political and Beonomle Planning ) Pp 52 (London PEP) I« 
Public Museum, Ulouceater Occaalonal Papers, No 2 Second 
Catalogue of Potters’ Stamps on Terra SlgUlats found In Oloncester 
By Charles Green. Pp 12-1-1 plate (Olouceater Public Museum ) M 
Society for the Presert atlon of the Fauna of the Empire Occasional 
Paper No 4 Report on tho Vertebrate Fauna of the Owerrl Provint e 
of Nigeria By I R P Heelop Pp 82-)-lv (London Society for 
the Preeervatlon ol the Fauna of the Empire ) 4f 6d 

Air Hinistr} Aeronaiitleal Research Committee Reports and 
Memoranda No IBID (Strut 197) Torsion of a RecUngular Tube 
with Axial Constraints By D WUliams SO-I-8 plates Is M 

net No 1622 (T 5636) Flow In the Boundary Layer of Stresmllm' 
Boilles By H M Lyon Pp 54-1-26 plates Us net No 162H 
(FM 163 and ’a’) Direct Calibration of Componiated Hot-Wlr( 
Recording Anemometer By 0 Salter and W O Raymer Pp 9 + 7 
platen Od net (London H M Stationery Offlee ) 

Imperial Institute Annual Report 1934, by the Director, Sir Harry 
A F Lindsay, to tho Board of Govemom P]) 56 (London 

Inmrrial Institute) 2s 

Report of the Conference of Representatives nominated by the 
Universities of Oxford. Cambridge and London, the Royal College of 
nt..-.-. CO-nsofangls—* *■ ' 


of lAindon. the Koyaf College of Surgeons ol 


the Society of Apotl. _____, . 

Pp 11+34 (London University of London ) 


le Medical Currlcuhiiii 


OTUXK COUNTRIRS 

Da det Danake Meteorologtske Institnt Aarbeger 
— . Jo Arktiake Have (The State of the Ice in the Arcth 

__ Pp 15 + 5 plates (Kebenbavn O E C Gad) 

KonlnUUIt Nederlanaiich Meteoiologisoh Instltuut No 106A 
"—— ‘-irolo^ber Beobaohtun^en, 22, 1933 lv+40+’ 


on 22A Acrok 


iruloglscho Boobachtungcii und Terminbeo 
Ilk wthrend dee InUnuillunalen Polarjahrcs 
■ plate 0 70 a No 108 Selsmlsclip 
20, 1932, mlt elnem Anhang Die 

___ ..jn 20-28 November 1932. Pp vlll + 52 

0 70 a ('s Otavouhage BIlksnHgoverU ) 

Piooeedl^ of tho Academy of Natural Solenoea of Philadelphia, 
VoL 87 Moriptlone of Middle Amerioan Land and Freibwatei 
MoUueea By Henry A PUsbry Pp 6 + 1 plate Tertiary Fresh 
Water MoUusks of the Magdalena Embayment, Colombia By Henry 
A PUsbry and Axel A (Jlsson , with Tertiary Stratigraphy of the 
Middle Magdalena Valley, by O C Wheeler Pu 7-S9+plates 2-5 
Deacriptlon of a New Soorpaenold Fish (Heomerini/i* hemindieayi) from 
off New Jereey By Henry W Fowler Pp 41-43 (PhUadelphU 
Academy of Natural Sclenoee ) 

Division of Fish and Game of California Bureau of Commercial 
Fisheries Fish BuUeUn No 43 The Slies of California Satdinis 
cao^t by the dlffoient Fishing Gear and In the different LooaUtlei of 
tlie Monterey snd San Pedro Regions (Contributions No 113-114 
from the (iafifomla State Flsherlee laboratory ) Pp 69 (Terminal 
Island, OaUf (kUlfomla State Flsherlee Laboratory ) 

U S Department of the Interior Office of Education Pamphlet 
No 69 LeslalaUoD oonoemlng Free Textbooks By Ward W 
Koeseckcr Pp. 16 (Washington, DC Government Printing 
Office) 6 cents 

nity-Ont Annoal Report of the Bnrean of Amerioan Ethnology to 
the Secretary of the Smithsonian Institution, 1983-1934. Pp 8 
(Wssblnaton, D 0 Government Printing Office ) 

D 8 Department of AgritniKnre Citoular No 332 General 
iDlbrmstlon about the Japanese Beetle In the United States By 
O H Hadley and I M Hawley Pp 23 (Waahlngton, D C Govern 
ment Printing Office) 5 cents 

Report of the AerooMtloal Besearch Institute, TAkyd Imperial 
University No 118 JS-Dhupann for Combustion Oasee of Rich 
Mixture By KeUdohi Tanaka and Sellchl Awano Pp. 495-5284 11 
plates (TAkyd KAgyA Toeho Kabuahlkl Kaleha ) 1 35 yen. 

The Parilament of the Commonwealth of AustraUa Eighth Annual 
Report of the CounoU fbr Bolentlllo and Industrial Research for the 
Year ended SOth Jnne 1934 Pp 77 (Canberra Government 
Printer) 8s id 
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Encouragement of Discovery and Invention* 

A FEW years ago the International Committee 
.4 V of Intellectual Co-operation, “considermg 
that mtelleetual property was not then sufficiently 
protected and that scientific property particulariy 
was at that time not protected at all, entrusted a 
subcommittee consisting of MM Destree, Milbkan, 
Ruffini and de Torres Qnevedo with the duty of 
oxaminmg the means by which this protection 
might be assured” Many schemes for affordmg 
protection were examined, among them bomg one 
for the establishment of an international buroaii , 
a second, for the creation of a fund contributed 
to by manufacturers , a third, for the donation 
of Government funds to the discoverer , and a 
fourth, for the extension of the patent system to 
include scientific discoveries No dofimte scheme 
for protecting scientific discoveries was, however, 
adopted, and in consequence the problem of afford¬ 
ing protection was afterwards n'considered by a 
committee of the American .Association for the 
Advancement of Science After careful considera¬ 
tion of the problem the committee expressed the 
opmion, first, that the results of research (other 
than medical research) that have any possible 
commercial importance or mdustnal apphcation 
should be patented , anil secondly, that apart from 
this variation of the means at present odopteil 
for protecting scientific discovoncs, no practicable 
and desirable alternative hod Ix'en proposed 
The opinion that the results of research should bo 
patented is apparently licmg widely followed ui 
Great Britain, if it is permissible to judge from 
the fiftj -second Report of the Oomptniller-General 
of Patents, which has just been published 

In a atatemont on the trend of invention dunng 
the year 1934, the Report states, for example, 
that considerable advance in the field of patented 
chemical invention has bi'cn shown in sensitising 
dyes used for photographic jiurposes, due to a 
closer understanding of the relationship between 
absorption spectra and chemical composition of 
the dyes, whereby sensitising action over increas¬ 
ingly diverse parts of the spectrum is obtained 
Further, although the discovery of the hydrogen 
isotope, deutenum or diplogen, is at present 
mainly of academic interest, applications are being 
received of means for obtaining ‘heavy water’ and 
for the production of organic compounds onn- 
taining ‘heavy hydrogen’. Attention is being 

• FxtenU, Deslgiu and Trade Markn FUty-eeoond Report o^ic 
Cuiaptroller-Oeiieral of Fatenta, Deelgna and Trade Harlu. wUli 
Appeodloea for the Year 1034. Pp 24 (I.ondon H M. SUtloneo 
Offlw, less ) *d net 
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increasingly directed to sexual and other hor¬ 
mones, and a better knowledge of their chemical 
constitution has brought appreciably nearer the 
synthesis of some of those bodies and the manu¬ 
facture of compounds or dcnvativas which exhibit 
to some extent the physiological properties of 
the hormones 

The Report states also that in the electrical 
arts there have been noteworthy developments 
in connexion with heavy-current are rectifiers of 
the non-morcury typo, arc-less switching in high- 
power switch gear, high-frequency induction coils 
with compressed powder cores of low permeability, 
and permeabihty tuning units in which the 
magnetic properties of the cores differ according 
to the positions of the coil and core There has 
been a continued increase m inventions in con¬ 
nexion with olectneal discharges through high 
vacua or gaseous media as, for example, in X-ray 
tubes of hitherto unknown proportions working 
on voltages of the order of half a milhon In 
electrical impedance networks for filtering and 
other purposes, the mathematical technique is 
being developed in such a manner as to enable 
problems of indreasmg generality to be solved by 
systematic methods The prospect of commercial 
broadcast television has made cathode ray tubes 
the focus of much invention, and is leadmg to the 
development of amplifiers suitable for handhng a 
wide range of frequencies and to the use of special 
oscillators for producing doflectmg potentials of 
saw-tooth wave form It will be agreed from these 
examples in the Report that some scientific men 
in Great Britam at least appear to be followmg 
the advice of the American Association com¬ 
mittee to patent those results of research that 
have any possible commercial importance or 
industrial apphcation. 

The American Association committee also ex¬ 
pressed the opimon that, apart from patenting the 
results of research, no practicable alternative to the 
very inefficient means at present adopted for pro¬ 
tecting scientific discoveries has been proposed As 
this opinion has been generaliy accepted, it ap- 
pemra probable that the present mefficient means 
will perforce continue, and therefore it is advisable 
that consideration should from time to time be 
given to the question whether the existmg 
machinery of the rewards for discoveries and 
inventiems can be made to work more efficiently 
than it has hitherto done. An important part 
of this mamhinery is the publication in proper 
form of discoveries and inventions, because the 


encouragement of work ui those fields, whether it 
be by honours, professional appointments, patents ' 
or otherwise, is very largely dependent ultimately 
on pubhc acknowledgment of the results The 
Report brings to mind the different methods of 
considering and publishing those scientific dis¬ 
coveries that are not patented, and inventions that 
are, and leads to two suggestions for improving 
these methods 

The first suggestion relates to the form m whicli 
scientific papers and specifications of inventions 
are published The siwcifications of all patented 
inventions have undergone examination in the 
Patent Offiee by examiners expert in the various 
subjects and have been accepted by the Comp¬ 
troller and published m a form tliat ends with 
“a clear and succinct statement of claim” of what 
constitutes the invention Further, the inventions 
have been classified according to the subject- 
matter and the classification pubhshed, although 
the Report states that 

‘‘The nse of new arts and the rapid and unpre¬ 
dictable developments in others during the past 
few years have raised serious and urgent problems 
in the classification of the subject-matter of 
specifications Some progress has been made in 
the solution of these problems, and it is hoped that 
a revised classification of such matters as the auto¬ 
matic control of machines and apparatus, and the 
manufacture of synthetic resins and cellulose and 
its derivatives, will soon be ready for pubhcation.” 

It might be difficult for our scientific societies 
to deal in a similar manner with the various papers 
that they publish, but it would probably simphfy 
their procedure, and it would certainly facilitate 
classification and future reference, if they were to 
insist that each paper should contain a clear and 
succinct statement of what the author claims as 
his discovery in view of the state of scientific 
knowledge at the date of publication. The mass 
of published scientific papers that are insufficiently 
classified, and contain only vague description, is 
increasing at such a rate that it seems likely to 
constitute a mountainous obstacle m the path of 
future generations of scientific research workers. 

The second suggestion relates to the conditions 
under which scientific papers and specifications of 
inventions are accepted Scientific societies appear 
to be more favourably placed for considering 
papers submitted to them than is the Comptroller- 
General of Patents for dealing with specifications 
of inventions, in that sooieities can refuse any 
paper on the ground of subject-matter or rather lack 
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of it, while the Ckimptroller i8 not, in general, em¬ 
powered to refuse to accept a specification on the 
ground of lack of subject-matter of the invention. 
One result of this bmitation of the power of the 
Comptroller is that there have come into existence 
many ‘paper’ patents that are clearly invalid and 


are a nuisance to the pubhc It would certainly 
bo no harm to the really meritorious inventor, and 
would probably be greatly in the pubhc interest, 
if the Comptroller were empowered to refuse to 
accept a specification on the ground of lack of 
subject-matter 


Relativity, Thermodynamics and Cosmology 
Relativity, Therrnodymmics and Cosmology By 
Prof Richard C Tolman (Internationa] Bones 
of Monographs on Physics) Pp xv' + 502 
(Oxford Clarendon Press, London Oxford 
Umversity Press, 1934 ) 30s net 

''T^HE general theory of relativity has now been 
-*■ before the scientific world for some twenty 
years, and the special theory considerably longer 
Fifteen or sixteen years ago, the theory may be 
said to have definitely superseded Newtonian 
mechames m the treatment of macroscopic 
phenomena, and the whole of pliysical soienoe, 
with the partial exception of atomic problems, 
acquired a now foundation The superstructure, 
of course, was in the mam unaltered, for the new 
mechanics faded into the old for all but the moat 
fundamental matters, but the basic laws and equa¬ 
tions of physics demanded re-statement, and in a 
few particulars their requirements were at variance 
with those of classical theory. In these circum¬ 
stances there was clearly a need for a general 
statement of the new position, and for more than 
a decade this need has been satisfied for English- 
speakmg readers by one book—Eddmgton’s well- 
known “Mathematical Theory of Relativity’’ 
There is now a second 

Comparuon is mevitable, and fortunately can 
be made without invidiousness In the first place, 
since Eddington’s latest edition diflfers only slightly 
from its original, Tolman’s book presents the 
achievements of twelve years’ work of which “The 
Mathematical Theory of Relativity” takes no 
account. Eddington’s treatment of cosmology, 
for example, is confined to a description, without 
details, of the now outgrown Einstein and de 
Sitter universes, while Tolman devotes 160 pages 
to a oomprehensive discussion of all the models 
of the universe (except that of Milne, which stands 
outside the applications of general relativity) that 
have been proposed Much of tiiis section repre¬ 
sents his own original work. Again, thermo- 
dynamios—^whioh, as an important branch of 
meohanios, must obviously be re-expressed in 
relativity terms—is given full treatment by Tolman 
(wdiose book. In fact, most now be regarded as 


the only up-to-date treatment of thermodynamics 
in existence) but is untouched by Eddington This 
work 18 entirely Tolmari’s own, except for the 
contributions of collaborators m some of the 
applications On the other hand, in order to cover 
BO wide a field os Tolman has chosen, some sacrifice 
of detail has been necessary, and for the inathe- 
matioal proof of many of the fundamental relations 
the reader is referred to Eddington Useful 
appendixes summarise notation, formulas and 
constants which frequently occur 

The most important dififerenoo between the 
books, however, arises from the difference m 
outlook of the writers Eddington presents 
relativity as the spectacle seen from a certain 
extra-physical point of view Tolman, ailhenng 
more closely to the historical development, may 
bo said to describe the journey towards the present 
position from which Eddington looks back to 
survey the landscape his culmmation is Edding¬ 
ton’s origm Thus, while to Eddington special 
relativity is a particular case of the general theory 
in which the happen to bo constant, Tolman 
sees it as a nooesaary step to general relativity and 
gives it independent and equal treatment Eddmg- 
ton 18 preoccupied with the idea, Tolman with the 
application , Eddington with the philosophical 
aspect of physics, Tolman with the physical aspect 
of philosophy 

It is a necessary consequence that the books will 
appeal to mmds of different types Those who 
find themselves responding to and enlightened by 
Eddmgton’s treatment will tend to classify 
Tolman’s work as a textbook valuable for oc¬ 
casional reference and for enabling one to pass 
oxaroinations Those, however—and they are 
many—to whom Eddington is mystical and even 
unintelligible, will probably find in Tolman 
precisely what they have been looking for—a 
clear, accurate, physical account of an important 
branoh of pure and applied soienoe Bles^ are 
they who can appreciate the qualities of both, for 
theirs is the kingdom of relativity 

It 18 impossible in a brief review to indicate 
mote than the outstanding features of such a book 
as this. First and foremost, the admirable ‘sanity’ 
of the treatment calls for comment. By this we 
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mean that consistently and evidently easily main¬ 
tained attitude of stability between the Charybdis 
of unbridled speculation and the Soylla of blinkered 
restriction to the palpable and tangible, which in 
these days is so difficult to preserve and so rarely 
found. The representation of a physical system 
as a Riemannian manifold is clearly described 
and its advantages emphasised, but it is never 
regarded as more (or less) than a very useful 
device, and m the discussion of both special and 
general relativity the geometrical treatment is 
given as an independent account of the phenomena 
running parallel to the mechanical or analytical 
account In the cosmological section, again, it is 
never “the universe” that is disousswl, but 
“models of the universe”, and the relations between 
such models and astronomical observations are 
clearly pointed out One of the moat valuable 
sections of the laxik, m fact, is that which treats 
of the wide gap separating the coefficients, of 
relativity formula! from the measurements actually 
made in the observatory The connexion, for 
example, of what we call the law of nebular 
recession” with these coefficients on one hand, and 
with the blackening of a photographic plate on the 
other, though one ot the most difficult and 
important problems of modem science, is usually 
slurred over as though it did not exist Hero 
alone, so far as we know, is an attempt made to 
deal with it, and though the final treatment 
probably yet remains to be given, one rises from 
this book with a greatly clarified view of the 
nature of the problem 

The writing is clear and unadorned, though 
never repellent by its austerity If occasionally 
we would like a little more elaboration, wo are 
more often thankful that the ideas are expressed 
so concisely and not obscured by excessive eluci¬ 
dation No attempt is made to describe the 
various unified theories that have been proposed 
with the object of moludmg gravitational and 
electro-magnetic phenomena in a single scheme of 
mathematical expression A whoDy satisfactory 
theory of this type has not yet appeared, and it is 
probably wise to leave the whole matter outside 
a book which, however it may have to be modifieil 
as knowledge grows, does at least represent a 
consensus of opinion among those interested in 
these matters at the present time 

From one point of view, the most important 
section is that dealmg with thermodynamics 
This, as has been said, is Tolman’s own peculiar 
field, and although the re-expression of thermo¬ 
dynamics in relativistic terms has at present no 
practical application outside cosmology, its effect 
there is sufficiently revolutionary to claim for it 
much greater attention than it has yet received. 
For some reason a physical system gains 
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enormously m popular prestige if it is called “the 
universe”, and the prospect of the final runnmg- 
down of the umverso has caused sufficient heart¬ 
burning to make a statement of the actual 
probabihties very desirable According to re¬ 
lativistic thermodynamics, equilibrium m a gravi¬ 
tational field requires not uniform temperature 
but a temperature gradient to prevent the flow 
of heat from regions of higher to those of lower 
gravitational potential Reversible processes can 
take place at a finite rate, and irreversible pro¬ 
cesses are possible without the attainment of a 
maximum entropy Consequently, to use Tolman’s 
very cautious words, “at the very least, it would 
seem wisest if we no longer dogmatically assert 
that the principles of thermodynamics necessanlv 
require a universe which was created at a finite 
time in the post and which is fated for stagnation 
and death m the future” Disagreement with 
these results would be intelligible, though they 
have never been challenged anrl are accepted b\ 
many relativists, including Einstein himself What 
18 incomprehensible is the neglect, excusably 
mistakeable for a conspiracy of silence, which has 
been their lot while the doctrine of the inevitable 
heat-death of the umverse has been preached as 
an inevitable requirement of modem science 
Mention should be made m conclusion of the 
excellent prmting There are a few misprints, but 
we have noticed none that senously affects the 
arguments Herbkbt Dinolk 

Primitive Vital Statistics 
Primitive Society and its Vital Statistics By Prof 
Ludwik Krzywioki, Pp xui-f689. (London 
Macmillan and Co , Ltd , 1934 ) 20s net 

TN order to form a picture of the state of society 
at any time or place, some knowledge of the 
density and the distnbution of population is very 
much to bo desired, and may even be said to be 
almost indispensable In its absence the picture 
can have no clear outline. If, in addition, some¬ 
thing can be said about marital conditions and 
about vital statistics (and m particular about the 
expectation of life), such details are very lUummat- 
ing It 18 a matter for comment that historians 
and anthropologists seem so often to be unaware 
of the importance of the matter It is true that 
it 18 only for recent times and for certain peoples 
that the information is at all complete ; but there 
18 much information of some interest, and yet 
there is a failure to see its importance and to use 
it If anyone doubts this, let him examme some 
history textbooks, and notice how seldom the ' 
beading ‘population’ occurs in the index For 
compilers of anthropological textbooks there is the 



NATURE 


937 


June 8 , 1935 

pxouse that the information has not been sum- 
'mansed hitherto, and therefore, such as it is, is 
not easily available But this does not exoiiso the 
anthropologists, who have seldom given the 
matter much attention when in the field, and have 
never attempted to gather together the facts that 
are known 

It has been left to the professor of social history 
at the University of Warsaw to perform the latter 
task. Dr. Krzywicki has worked on the problem 
for more than thirty years, and now presents us 
with the results of his researches The efforts of 
one man, however long pursued, cannot fully 
cover so enormous a field, but it may be said that, 
whereas there was formerly no organised know- 
loflge of the population and vital statistics of 
pnmitive society, we now have a wealth of data 
subjected to critical analysis Dr Krzywicki is 
very fully aware of the defective nature of the 
material available With the btist will m the 
world it 18 very difficult for observers in the field 
to obtain correct statistical data in any quantity 
about pnmitive races In fact, ns the author 
jioints out, observers have seldom been much 
interested in this side of native hfe, and in con¬ 
sequence the existing numerical data “have really 
just got by chance into the pages of books of first¬ 
hand information" 

The first matter to wluch the author gives 
attention is the size of the tribe and the density of 
jxipulation Here, as m regard to the other 
problems examined, the moat extensive data oome 
from Australia and North America He finds that 
out of some 120 Australian tnbes, 70 number less 
than 600 persons, the average for all the tribes 
being less than 660 In North America the average 
size is greater, but out of some 600 tnbes more 
than 300 number less than 1,000 persons. In the 
rest of America the position is similar. The stnot 
limitation thus placed upon social mtercourse is 
certainly a fact of the first importance in the 
attempt to understand primitive society and the 
stagnation which it oharactenstioally exhibits 

The author next addresses himself to the dymg- 
out of primitive races after contact with Europeans 
His explanation is m line with that of other workers 
on the subject. The death-rate rises owing to the 
intooduction of new diseases , the native scheme 
of life is destroyed. In cons^uence, there is little 
or no objdet in attemptmg to rear children who 
are likely to die, and for whom, if they survive, 
there is no obvious plaoe. Therefore abortion and 
infantioido beoome more prevalent just when they 
are less needed 

The largest part of Dr Krzj^wicki’s work, how¬ 
ever, is oonoemed with the vital statistics of 
fwimitive raoes before contact with Europeans 
had produced marked results. We are given a 


great mass of material, it is unlikely that any 
important additions to it will ever be made, 
because the search of the literature has been so 
thorough and the opportumties of getting new 
information are now so restricted The evidence 
points to a low fertihty and a high infant mortality 
everywhere among primitive races It is unusual 
for a woman to Ixiar as many as five children , the 
common number seems to have been between 
three and four Only about fifty per cent reach 
maturity Though Dr Krzywicki finds that infant¬ 
icide was in some places very prevalent, he does 
not regard it as a very important factor, for two 
reasons The children killed were sometimes the 
weaker , more often they were from a family 
where there were already young children , there¬ 
fore m any ease the chance of survival was remote 
Though for the most part the author is concerned 
with collecting and analysing the facts, he also 
enters into some interesting discussions as to their 
imphcation, as for example, of the importance of 
the small size of the tribe 

A M CAKB-SAtrjfDERS 


Life-Histones of Farm Weeds 
Prof Dr E Korsmo'a B’ecd PUUea Senes 1 
Plates 1-30, comprising 42 Species of Weeds 
on Cultivated Soil 84 cm x 64 cm With 
Descnptive Booklet Pp 78 (Oslo Norsk 
Hydroelektnsk Kvaclstofaktieselskab Leipzig 
Koehler und Volckmar A -0 und Co , 1934 ) 
Paper, 22 gold marks , [jcathor paper, cloth 
edges and eyelets, 38 gold marks 
ROF KOBSMO has conceived and produced 
the most accurate and detailed exposition 
that has ever been attcmpteil of many common 
weeds m all stages of development. With the aid 
of generous finamial support, from Norwegian 
producers of sjmthetic nitrogen, three senes of 
thirty plates each have been prepared for use as 
wall diagrams, specifically for teaching purposes 
The drawings have been motle from hvmg plants 
in natural colours, luider Korsmo’s personal 
direction and control, and their detailed accuracy 
18 remarkable. The plates are accompanied by a 
separate text giving the common names of each 
weed in a dozen languages, and a general de- 
senption of its charactenstics and habits, together 
with explanations of the plate figures This text 
IS being published m vanous languages, as most 
of the weeds are cosmopohtan in distnbution 
The illustrations cover a wide field, the aim being 
to show all the features charactenstio ot each 
weed during its hfe-history To this end, the 
morphological sketches are frequently supple¬ 
mented by anatomical drawmgs, as, for example. 
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in Chenopodtum album, where a leaf section shows 
the unusual type of pubescence in this species In 
Taraxacum officinale the regeneration from muti¬ 
lated roots under various environmental con¬ 
ditions 18 demonstrated, together with sections 
showing the origin of secondary shoots It is 
impossible to indicate the wide range of develop¬ 
mental stages covered in these plates, but it is 


safe to say that all teachers of agriculture and 
students will find the plates a mine of information,' 
and that experts are the richer by a valuable work 
of reference Prof. Korsmo is to be congratulated 
on the outstanding ment and value of this work 
and, not least, upon the ability and sympathy of 
the artists responsible for the drawings 
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The Endless Quest Three Thousand Years of Science 

By F W Wostaway Pp xx +1080 + 61 plates 

(Ixmdon, Glasgow and Bomba\ Blackie and Son, 

Ltd , 1934 ) 2 Is. net 

It is very difficult to review such a book as this— 
or perhaps we should say “this book”, for thoro can 
scarcely be another such Judged by the nun winch 
the title suggests it is, of course, a failure to deal 
adequately with 3,000 years of science m a single 
volume 18 a sheer inipossibilitj Tlie impossibility 
IS, m fact, so obvious that such a judgment would 
clearly be absurd Wo can only take the book as 
an isolated phenomenon and record its effect on a 
mmd freed from preoccupation with idoos of what 
it should be When this attitude is adopted, the 
result IS wholly pleasurable Ibo author talks to us 
out of a vast store of knowledge m a maimer which, 
subject to a broad classification on a clironological 
and subject basis, is delightfully informal Bio- 
grapluool notes, descriptions of scientific institutions, 
quotations, expositions, criticisms, reflections mix 
with one another m the most casual way, and it is 
hard to imagme a more satisfjmg book into which 
to dip at those not mfrequontl> ocourrmg intervals 
which are too brief for systematic work and too long 
to be wasted Photographs and diagrams are 
numerous and excellent j there aro questions for the 
problem-mmded and bibliographies for those who 
wish to pursue the subjects raised ; and there is a 
good mdex. 

Of the two possible viewpomts—those of the 
present time and of the timeless observer—Mr 
Westaway has chosen the former. henoe recent 
work assumes a prommenoe oven greater than that 
to be expected from its great bulk From this cause 
arises what is perhaps the chief defect of the book ; 
it IS difficult on any grounds to justify the molusion, 
m an account of 3,000 years of science, of the remarks 
of mdividuol speakers at' a Royal Society disoussion 
on heavy hydrogen, for example But away with 
criticism • the book is a pleasure to read, and we 
are grateful to Mr Wostaway for it. H D 

Annual Reports on the Progress of Chemistry for 1934. 

Vol. 81. Pp 442. (London Chemical Society 
1938.) 10s. 6d 

Mttoh fundamental work is summarised in the 
Chemical Society’s Annual Reports for 1034. Mr. 
B P. Bell gives an account of the heavy isotope of 
hydrogen. ‘Heavy water’, or deuterium oxide, is in 


fact now an article of commerce, being separated bv 
an electrolytic method Dr L. A Woodward’s 
section on the Raman effect gives a connected 
account of some of its applications, Dr N V 
Sidgwick discusses the theory of resonance and the 
oo-ordination of hydrogen, and presents a short 
statement on heats of formation in homologous 
series, Mr E J Bowen contributes a review of 
work in chemical kmetics ; Mr. Bell is responsible 
for sections dealing with electrolytes, kinetic salt 
effects, and acids and bases , whilst Dr H. W 
Thompson refers to the emission of electrons in 
chemical change, to certam spectroscopic considera¬ 
tions, to nuclear moments, to the structure of liquids, 
to optical activity, to valency and the structure of 
molecules, to supersonic waves, and to optical 
phenomena and energy transfers Prof R Whytlaw- 
Gray gives on account of atomic weight work , Dr 
W. Wardlaw of metallic carbonyl and mtroayl com 
pounds, of molecular structures, and of some of the 
rarer metals ; Dr E 8 Hedges discusses the eor 
rosion of metals The report on aliphatic organa 
chemistry is presented by Dr H D K Drew, Dr 
R 8 Morrell, Dr E L. Hirst and Dr S Peat, Dr 
GAR Kon and Dr T G Pearson are responsible 
for that on the homocycho division, and Dr. E. E 
Tumor for that on the heterocyclic division An 
alytical chemistry is m the charge of Mr, B A Ellis, 
Dr. J J Fox, Dr S. Glasstone and Mrs J. W 
Matthews. Dr C. P. Stewart and Mr A G Pollard 
present an account of advances m biochomistrv, 
whilst Dr N. Feather discusses radioactivity and 
siibatomio phenomena These reports are umversall> 
valued by chemists and others who wish to keep 
abreast of modem developments m the subject 
A A.E 

Chemical Engineering Plant Design. By Prof Frank C 
Vilbrandt. (Chemical Engmeermg Senes.) Pp. x + 
341. (New York and London : McGraw-Hill Book 
Co., Ino , 1934.) 24*. net 

ANyomc who purchases this book from its title and 
expects to acquire information on the design of 
various maohmes and plant used m chenucal works 
will be disappointed, smee the various clmpters aro 
devoted to such subjects as location, foundations, 
drauiage, buildings, pumps, piping, and flow diagrams, 
power and power transmission, and preoonstmction 
cost accounting. The problems considered, therefore, 
aro those associated with the layout and construction 
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of a chemical works and not the design of the mdi- 
vidual maohmes installed therem, although in one 
chapter entitled “Selection of Process Equipment” 
bnef descnptions are given of the types of machines 
suitable for specific operations m chemical works 
Throughout the book there are copies of ques¬ 
tionnaires issueil by various firms to enable them to 
as'iess the purchaser’s requirements before submitting 
n quotation. There is also a large number of tabliMi 
givmg data upon a wule variety of subjects which 
would be valuable to anyone planning or constructing 
a chemical works As the theory underlying any 
design IS not fully discussed, the utility of the book, 
which might well bo entitled “Problems m Plannmg 
a Chemical Works”, rleponds upon the data and 
hints accumulated from practical sources 

The English m places is somewhat involved and 
prevents the reader easily acquiring the information 
which the author wishes to impart 

Introduction to Early Roman Jmw Comparative 
Sociological Studiee By (’ W Westrup The 
Patriarchal Joint Family 2 Joint Family and 
Family Property Pp iii-f 102 (Copenhagen 
Levm and Munksgaard, London Oxfonl Um- 
vcrsity Press, 1934 ) 12s fid net 

In this volume—a memorial volume to Sir Henry S 
Maine—the author reviews two aspects of the family 
as an mstitution m the life of early Rome m so far 
as It IS reflected m early law In tyjie it conforms 
to the pattern of the ludo European joint family It 
IS compared here with the family as it is found m 
the records of, or in survivals among, the Indo- 
European peoples. Teutons, Celts, Slavs and Indians 
The oontnillmg factor m both family organisation 
and mhoritance of property was first the noci'ssity 
for ensuring the contmuanco of the family cult and 
secondly the desire to preserve property as a group 
possession. The latter in the mind of the practical 
Roman was the more important binding force m 
securing the peipetuation of the family tie, centrmg 
m the mheritanco by the oldest son as the controlling 
power in the group, but without the right of absolute 
possession or disposal The author hero examines 
in detail the modifications of the type which wore 
introduced in Roman practice and traces the course 
of development m the idea of the family and family 
property under the influence of various factors, of 
which in the mam the growth of the concepts of the 
mdividual famdy and individual property were the 
most decisive 

Elementary Qualitative AnalyHs By Dr F. M 
Brewer Pp viIl^-228 (Oxford . Clarendon Press ; 
London :*Oxford University Press, 1933.) fts net. 
Thebk is a gratifying tendency for modem general 
text-books on analysis to become something more 
than collections of tables emd recipes by the extension 
of their Scope to mclude other matter . thus, a text 
on the quantitative side will deal with the underlying 
physico-chemical considerations. In the present 
lutndy volume, which for the sake of brevity confines 
Itself to the familiar arbitrary common radicles, an 
attempt is made to emphasise the connexion between 


the analytical groups and the groups of the Periodic 
Table, thus combming the general behaviour of an 
element with its analytical reactions As an example. 
It is pointed out that, with one exception, those 
metals which are precipitated by hydrogen sulphide 
from acid solution occur in Nature predominantly as 
sulphides ; this relationship, which can be extended 
to other msoluble compounils iitihseii m qualitative 
work, has a perfectly suni>lo oxjilaiiation, and yet 
IS almost umvorsally overlooked 

Of the general descriptive matter, little need be 
said smee almost of necessity it must follow the 
famdiar lines ; nevertheless, in v lew of the dual 
purpose of the book, the volume has a just claim 
for favourable consideration among the numerous 
members of its jiartioular class B A E 

Encyclopaedia of Veterinary Medirine, Surgery and 
Obateirice Edited by Prof George H. Wooldridge 
(Oxford Medical Publioation-s ) Second edition 
In 2 vols Vol 1 Veterinary Medicine Pp 
xvi-f 836 + xlix -I- 2 plates. Vol 2 Surgery and 
Obstetrics Pp viii-f837-1062-i-li-t-plates 3-6 
(London Oxfoid University Press, 1934 ) 120j 

not 

This encyeloptodia, edited by Prof George H 
Wooldrulge, professor of medicmo and hygiene at 
the Royal Veterinary College, Lonilon, is written by 
a panel of forty-eight vetormarions, all recognised 
authorities m their special subjects Intended to bo 
of use to general practitioners, owners of valuable 
animals and medical men interostod m animal 
iliseases, pathological detail is re<luc.ed to the minunura 
necessary for the understanding of climoal conditions 
In keeping with the growing importance of the 
subjects, new chapters on deficiency diseases and 
endocrmology have been mtrodiioed in this, the 
second, edition The work is comprehensive, 
authoritative, well illustrated, and arranged on a 
systematic as opposed to an alphabetical plan A 
table of contents, author and subject index make 
reference easy The work will be of real value to all 
interested m the more practical aspects of animal 
disease 

The Indus Ciinlisaiion By Dr Ernest Mackay Pp 
viii-f 2104 19 plates (Loudon Lovat Dickson 
oml Thompson. Ltd , 1935 ) Os net 
This little book ls the first of a series of liandbooks 
of sectional archpBology, authoritative but not 
technically advanced, mtendotl for both the general 
reeyier and the student Dr Mackay has covertHi 
the mam outlme of the results of the excavation of 
the prehistoric sites of northern India and the rela¬ 
tions, clironological and cultural, of the Indus 
civilisation adequately and with the lucidity to be 
expected from his mtimate and detailed knowledge 
Ho appends a useful bibliography and an excellent 
senes of small but very clear illustrations If the 
volumes which follow maintam the standard of the 
first—and they should if the names of the authors 
who are to contribute may be taken as a guarantee — 
this senes will be a distmot addition to the literature 
of ‘science made popular’ m the liest sense 
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The Differential Analyser 


By Peof D R Haktree, f r S , Boyer Professor 
Purpose 

HE application of mathematns to problems 
both of pure and applied science often leads 
to differential equations which have no formal 
solution m quadratures or in terms of tabulated 
functions, but for which numerical values of the 
solutions are required Until recentlj, the only 
available methods for evaluating the solutions of 
such equations were graphical methixls, vihich are 
rather limited in scope and accurai y, and numerical 
methods, which are lengthy and require continual 
concentrated attention on the part, of the worker, 
and rapidly become more laborious the more 
elaborate the equations So the development of a 
mechanical method, rapid, accurate, and applicable 
to a wide range of equations, is an advance of 
oonfliderable importancxi, with applications to a 
wide range of problems of scienlific and technical 
interest 

Such an advance has been made by Dr V' 
Bush, of the Massachusetts Institute of Technology, 
by the development of a machmc known as the 
differential analyser, of winch the first was designed 
and built there* The general idea of smsh a 
machine m the abstract is due to Lord Kelvm’, 
but the practical design of a machine which could 
be made, and would work accurately when made, 
18 due essentially to Dr Bush 

A similar machine, with which the writer has 
been closely concerned, has been built at the 
University of Manchester , a short notice of the 
formal opening of this machine appeared in 
Nature recently* Another such machine has 
quite recently been built at the University of 
Pennsylvania 

Construction 

The machine consists of a number of units 
which can be connected to shafts which drive 
them or are driven by them These shafts can be 
connected together by gearing lu various ways, 
so that the relations ^tween the rotations of the 
different shafts satisfy vaiious differential equa¬ 
tions. llie adaptabihty of the machine as a whole, 
which is one of its most important features, depends 
essentially on the wide range of possibilities of 
such interconnexions 

The essential units are those called integrators, 
since they carry out meohamoally the operation 
of mtegration. Each of these is a continuously 
variable gear, consisting of a fhotion drive from a 
horizontal disc, which can rotate about a vertical 
axis, to a vertical wheel resting on it, the distance 
ih>m the centre of the disc to the point of contact 


of Applied Mathematics, University of Manchester 

of the wheel with it can be varied by displacuig 
the disc, the axle of which is carried m bearings m 
a carriage which can move along a pair of guide 
bars This displacement of the disc represents the 
integrand, the rotation of the disc represents the 
variable of mtegration, and the rotation of the 
wheel represents the result of the integration 
(Eig 1) 





It IS essential for accurate operation of the 
machine that, in the rotational motion of the disc, 
there should be no shp between disc and wheel 
at the point of contact On the other hand, it is 
often necessary to make such connexions that a 
considerable amount of mechanism is to be driven 
by the rotation of the wheel, and the friction at 
the point of contact between disc and wheel is 
quite insufficient to provide the necessary torque 
on the shaft To avoid this difficulty, an ingenious 
mechamcal servo-mechanism, called a torque- 
amplifier, has been developed by Dr Bush for this 
purpose Its operation is similar in prmciple to a 
power-operated capstan A band passes round a 
drum which is driven by an mdependent source 
of power and is continually running ; one end of 
the band is fixed to an arm on the shaft carrying 
the mt^ating wheel, and the other to an arm on 
another shaft (output shaft) coaxial with it The 
rotation of the integrating wheel tightens the band 
and therefore increases the friction between it and 
the drum, and this additional iiiotional force on 
the band pulls round the arm attached to the out¬ 
put shaft, so that in effect the rotation of the 
integrating wheel simply operates as a control of 
the supply of power to the output shaft As 
developed by Dr Bush, this control is very 
dehoate, the torque required to operate it being 
about one ten-thousandth of the torque required 
to drive the output shaft, and this small torque^ 
can be provided by friction between disc and 
integrating wheel without any danger of slip 
Other units ore input tables, used for supplying 
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to the machine information m the form of a 
functional relation between variables ooournng in 
the equation A graph representing this relation 
IS fixed to a board spannetl by a movable bridge 
carrying a pomter which can be moved along it 
The position of this pointer along the bridge is 
controlled by rotation of a handle, which also 
drives the shaft to which the information expressed 
by the curve is to be transmitted The bridge is 
moved aoross the table by the operation of the 
machine, and an operator stationed at the table 


In addition, there are differential gears which 
serve to add or subtract the rotations of two 
shafts, and ‘front-lash umts’, the object of which 
18 to compensate any backlash m the vanous 
drives This is achieved by a gear train arranged 
to give a small and adjustable angular advance 
of a driven shaft relative to a dnving shaft, at each 
occasion on which the direction of rotation of the 
latter changes 

The machine is driven by electric motors One 
motor drives the shaft the rotation of which 



turns the handle to keep the pointer on the curve 
as the bridge moves 

There is also an output table, similar in con¬ 
struction to an input table, on which the niachme 
delivers the result in the form of a graph of the 
solution of the equation For a general survey 
of the behaviour of the solution, this is the most 
convenient form of record, but it is not suitable 
if quantitative results are required, on aocoimt 
of the distortion of paper with changes of tempera¬ 
ture, etc., and also on account of the time required 
to measure up the curves An alternative recorder 
is a camera which takes photographs, at seieoted 
ititoryal8> of a set of revolution counters which 
can be oonneoted to tbe appropriate shafts. 


represents tbe uidependent variable, and each pair 
of integrators has a motor dnving their two torque 
amplifiers, one for each mtegrator The running 
of the machine is controlled by a set of switches 
placed conveniently for an operator who may be 
following a curve on an mput table These switches 
operate contactors which control the supply of 
current to the various motors 
A general view of the machine at the University 
of Manchester is shown in Fig. 2, m which the 
mam component umts are indicated 

Operation 

The operation of the machine involves two 
processes. first that of setting up the inter- 
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connexions between the units in such a way that 
the relations between certain shafts satisfy the 
equation in question , and secondly the carrying 
out of an actual solution of the equation 

The setting-up is first carried out in diagram¬ 
matic form, on paper, and the scales on which the 
rotations of shafts represent variables in the 
equation are decided At this stage, experience 
counts for a lot, in discovering how to put an 
equation on the machmo, and in deciding between 
vanous alternative ways which may be possible 
The interconnexions on the machine are then set 
up from the diagram The initial conditions for 
the solution are usually supplied to the machine 
in the form of initial displacements of integrators 

There are many equations which can be handled 
without any attention from an operator in the 
course of the runmiig of the machine, beyond 
pressing the control switches Other equations 
require the use of one or more input tables, for 
each of which an operator is required as explained 
above 

The process of setting up the machine may take 
from half a day to a day, but once it is set up, a 
solution may be obtamod in ten to fifteen minutes, 
this time being practically independent of the 
complexity of the equation so long as it is withm 
range of the machine, whereas the process of 
solution of a comparatively simple equation by 
purely numerical means would probably take an 
experienced worker four hours to a day of work 
which needs continuous careful attention, as, 
although it is of a routme nature, it is not altogether 
simple and straightforward , a more elaborate 
equation, or a less expenenced worker, would 
require much longer 

Use of the machine may thus not lead to a great 
saving of tune when only a single solution of an 
equation is requued, though even then there is 
considerable savmg of mental labour of a routme 
kind But when a number of solutions of one 
equation, for example, solutions with different 
initial conditions, or different values of numerical 
coefficients occumng in it, are reqmred, the time 
occupied in settmg up the machine for the equation 
IS a small proportion of the whole period concerned 
with work on that equation, and the total time 
required to obtam a specified set of solutions may 
then be reduced by a factor of 10 or 20 This very 
large saving of time, and the correspondmg saving 
of mental effort, is important not only m dealing 
with problems which would in time be dealt with 
in any ease, but even more m makmg it practicable 
to undertake extended investigations which without 
such mechanical assistance would be altogether too 
laborious and thne-oonsuming. 

Further, since the time and labour of mechanical 
solution does not increase appreciably with the 


complexity of the equations, whereas the time and 
labour of numerical solution does mcrease very* 
considerably, the value of the machine increases 
rapidly with the complexity and range of equations 
withm its capacity, and this moreases rapidly witli 
the number of units of which it is constituted A 
machine with eight mtegrators, for example, is 
very much more than twice as valuable as one 
with four mtegrators 

Applications 

Smee the differential analyser handles a mathe¬ 
matical situation without reference to the par¬ 
ticular physical or technical problem which has 
given rise to that situation, the problem itself is 
largely irrelevant to it, but some problems to 
which it can be applied may be mentioned to 
indicate its range 

(а) Atomic structure and properties 

(б) Transients m electrical circuits containing 
elements with non-lmear characteristics 

(c) Performance of automatic control mech¬ 
anism 

(d) Propagation of radio waves m the Heaviside 
layer, regarded as a stratified medium 

(c) Vibrations of systems with non-hnear 
restoring forces 

(/) Paths of electrified particles in the field of 
a magnet (for example, m connexion with the 
theory of the aurora and of cosmic radiation) 

(g) Equilibrium and stabihty of stellar struc¬ 
tures 

By the nature of the case, the differential 
analyser provides a numerical (or graphical) 
solution of an equation with definite numerical 
values of coefficients m the equation, and of mitial 
conditions, and cannot provide a general analytical 
solution , mdeed, one of its virtues is that it can 
be applied to equations for which no such solution 
exists. Thus it does not seem likely to be of any 
great interest or value m purely mathematical 
fields, in which the interest, if any, in the solution 
of any equation lies m the general form of the 
solution, or in its formal analytical expression 
On the other hand, in physical and teohmeal 
investigations, it is often the special solutions, and 
actual numencal values, which are required , and 
it may happen that even if there, is a formal 
analytical solution, it is unsuitable for numerical 
evaluation So that it is mainly m connexion with 
such applications that the differential analyser is 
likely to be used 

ThB DiTFUEKHTIAL ANALYSKE at THB UNrVBBSITY 
OP Manchester 

In general design and m many details, the 
differential analyser at the University of Man¬ 
chester, which has been constructed by the 
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Metropolitan-Viokers Btectnoal Co., Ltd, follows 
‘closely Dr Bush’s original machine at the 
Massachusetts Institute of Technology, but several 
modifications in detail have been made 
The machine is being built in two sections, one 
of which is now complete This completed section 
compnses four integrators and two input tables, 
the output table, and a special camera designed 
and built by Messrs Newman and Guardia, Ltd , 
for the photographic recorder One of the mput 
tables 18 of special construction, for handling 
equations describing the behaviour of a system in 
which the rate of change of a quantity at time t 
may depend explicitly on its value, or on the 
values of other quantities, at time t — T (where 
the time-lag T may be constant or variable) as 
well as on their values at time I The second section, 
now under construction, will comprise four further 
integrators, making eight altogether, and probably 
four further mput tables, and, os explained above, 
the greater range will very greatly increase the 
value of the machine 


URE 

The construction of this diiferontial analyser 
has been made possible, first through the great 
generosity of Mr Robert McDougall, deputy 
treasurer of the University, who first gave to the 
Umversity a donation to cover the estimated cost 
of the first section, now completed, and has 
recently supplemented this by a further donation 
to cover the completion of the machine m accord¬ 
ance with the original estimates , secondly, by the 
friendly and generous co-operation of Dr Bush 
himself, who freely gave his drawings, and several 
suggestions for improvement, and helped greatly 
by his advice based on experience of construction 
and operation of Ins own machme , and thudly, 
through the oo-operation of Mr A P M Fleming, 
of Motropohtan-Vickers Electrical Co , Ltd , who 
undertook the construction of the machine, and 
of those members of the firm who have been 
concerned in its design, construction and erection 

'V Bual>, J J'roniltn Intt, Ort 1911, and "Proc Intemat Con 
greaa on Applied Mechanics”, Cambridge, I9Jt 
• Sir W Thomson, Proc Koj/ Soe , M. 2i'fl , IS'fl 
Nature, ISS, 5d5, April 6, i»?h 


Royal Society Discussion on Supraconductivity 


TN opening the Royal Society discussion on 
supraconductivity. Prof J. C McLennan 
referred first to new methods of hehum liquefaction 
which have recently been developed In Prof F 
Simon’s method, high pressure hohum gas is 
cooled to liquid hydrogen temperatures and then 
allowed to expand through a valve, a small 
quantity of liquid hehum bemg produced which is 
quite adequate for many types of experiments A 
second method, developed by Prof P Kapitza at 
Cambndgo, apphea to helium the method first used 
by Claude for the hquofaction of air, part of the 
gas domg external work m an expansion engine 
and so coolmg the remamder below the inversion 
temperature of the Joule-Thomson effect, whence 
it can be liquefied by expansion 
Pfof. McLennan then discussed the rapid pro¬ 
gress m the attamment of temperatures near the 
absolute zero made possible by the adiabatic 
demagnetisation method, the latest experiments of 
de Haas with potassium chromium alum havmg 
reached a temperature of 0'0044° on the scale 
obtained by measuring the magnetisation and 
usmg an extrapolated Curifi Law to obtain the 
temperature. Progress is at the same time bemg 
made in the establishment of the thermodynamic 
scale in this temperature region. Prof W. H 
Keesom reported that the thermodynamic scale 
has been established down to 0'9° K. usmg the 
helium thermometer. Prof Simon reported the 
results of an ingenious method developed at 


Oxford m which the heat, dQ, required to warm 
up the salt from its lowest temperatures to its 
initial temperature is determined by using y-rays 
to warm up the salt Since the entropy change, 
dS, on magnetisation can bo calculated and the 
coohng IS adiabatic, the temperature on the 
absolute scale is obtained from dQldS. The results 
show that the theriuodynamio scale and the 
magnetic scale using iron ammonium sulphate do 
not differ by more than 10 per cent down to 
0 08" K , but that below this temperature the 
thermodynamic temperature is greater than the 
magnetic temperatui-e For those lower tempera¬ 
tures the shape of the specimen has a largo effect 
on the magnetic temperature owing to the increas¬ 
ing importance of the demagnetising coefficient 

Prof McLennan referred also to the prediction 
that at those low temperatures the effect of nuclear 
magnetic momenta should become important, 
owing to the thermal energy becommg comparable 
with the energy of magnetisation duo to nuclear 
moments Prof. Simon considers that it may be 
possible to use a two-stage demagnetisation process 
for the attainment of the lowest temperatures, the 
nuclear moments becoming effective in the second 
stage. Dr. Heitlor’s prediction in the discussion 
that it would take a year for equihbnum to be 
set up owing to the smallness of the nuclear inter¬ 
action failed to shake Prof. Simon’s detormmation 
to try the experiment 

The production of these low temperatures has 
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extended the list of supracondueting metals, and 
Prof McLennan gave a list of fifUnm such metals 
with transition temperatures rangmg from 0 40° K 
to 9 2° K As Mr J D Bernal pointed out in the 
discussion, these metals ho in Groups IVa, Va, Via 
and Ilb, Jllb, IVb of the Periodic Table, and in no 
others A number of siipraconductmg alloys, on 
the other hand, have been discovered, such as the 
gold-bismuth senes, the components of which he 
on either side of these groups and arc not them¬ 
selves supracondueting Mr Bernal considers that 
supraconductivity has httlo to do with the crystal 
lattice, smee supraconductors of many crystal 
types are found Prof Kei'som pointed out, how¬ 
ever, that one of the varieties of tin is supra- 
conducting whilst the other is not 

Prof McLennan referred next to the remarkable 
phenomenon of the ‘Meissner ellect’ When a 
metal sphere placisl in a weak magnetic field is 
cooled down to the tomiierature at which it 
becomes supracondueting, the lines of magnetic 
induction move out of the sphere at the transition 
temperature, and the field outside takes precisely 
the form which would be expected if B-0 m the 
interior of the sphere, supraconductivity being 
thus characterised by the conditions B —0, E^0 
When the tangential component of the magnetic 
field reaches the critical value for supraconduc- 
tmty, the hnes of force re-enter and supracon- 
diictivity disappears 

Dr Meissner described a number of further 
experiments on this phenomenon Measun'ments 
have been made of the magnetic field in the space 
round a supraconductmg cylinder placed with its 
axis perpendicular to the field The hnes of force 
in the hollow of the cylinder do not move out, but 
on the contrary are mcreased in density when the 
cylinder becomes supracondueting, and on removal 
of the external field these lines of mduction remain 
almost unchanged, thus imparting a magnetic 
moment to the cylinder As the extenial field is 
mcreased, the normal component of the field out¬ 
side the cylmder mcreases, showmg increasing 
penetration of the Imes of force 

Dr K Mendelssohn described experiments on 
this phenomenon which show that only m the 
ideal case of a perfectly pure metal and a perfect 
lattice do all the lines of induction disappear from 
the supraconductmg sphere When the metal is 
impure, some of the lines of induction appear to 
be ‘frozen in’, a rod of moderately pure lead re- 
taming about ten per cent of the flux The results 
can be explained, he considers, by the formation 
of annular supraconductmg regions m which the 
flux is ‘locked’, the formation of such regions 
bdng aided by the effect of impunties in mcreaa- 
ing the local transition temperature for supra- 
oonductivity. 


Since a state of zero meignetio mduction is 
equivalent to a diamagnetic susceptibility of — J", 
experiments on the force exerted by an inhomo¬ 
geneous magnetic field on a lead sphere should 
show an enormous increase in the pull when supra¬ 
conductivity sots m. An oxponment of this typi- 
earned out at Cambridge was desenbed by Mr 
Shoenberg, the force for weak fields corresponding 
precisely to that expected As the field is mcreased, 
the susceptibility remains constant until the field 
at the equator reaches that critical for supra¬ 
conductivity At this point, the lines of force begin 
to penetrate the sphere, and the susceptibility 
decreases to zero as the mam part of the external 
field reaches the critical value 

Considerable discussion took place on the evi¬ 
dence provided by low temperature phenomena on 
the behaviour of electrons in metals Thus, for 
supraconductmg metals of high punty, the th(>rmal 
conductivity is mcreased when the supracon¬ 
ductivity IS destroyed by a magnetic field, in 
agreement with the hypothesis that the supra¬ 
conductmg electrons are an appreciable fraction 
of the ordinary conduction electrons and that 
they become available for heat transfer when 
supraconductivity is destroyed On the other 
hand, the thermal resistance should tend to zero 
near absolute zero, whereas the actual resistivity 
shows a mmimum and begins to rise again at the 
lowest temperatures, one strikmg case being 
reported by Prof. Simon m which the thermal 
resistivity of a copper rod became equal to that oi 
glass at room temperature 

Prof Keesom described experiments on the 
specific heats of metals which show the presence 
of an additional heat capacity due to the electron-, 
mcreasmg linearly with temperature m the case ol 
tin up to 9° K. Prof N F Mott considers that 
additional evidence for the heat capacity due to 
electrons is providexl by the specific heat of metal- 
such as nickel at temperatures of 1000° K , when 
C, 18 greater than the Debye value of 3R by at 
least IB, the maximum contribution for electron- 
being 3/2B 

Further experiments on the effect of eleotron- 
in metals were demanded by Prof R de L Kronig, 
who suggested that the reflecting power of metaL 
should show measurable changes on transition 
from the supraconductmg to the conductmg state 
Changes should also occur in the fine structure oi 
X-ray absolution edges and m the transmission ot 
wireless waves by thin metal films 

Prof L. Bnlloum and Dr F London discussed 
the state of the theories of supraconductivity 
The former emphasised the facts which a theory 
has to explain, and referred to a proof by Bloch 
that no claMsical theory can explain a stable stati 
of persistent currents. Dr. London opened a new 
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attack on the problem by refusing to consider 
supraconductivity as the limiting case of onlmarv 
conductivity and by considering it as a moni 
elementary state in which the whole metal behaves 
like a large diamagnetic atom A new equation, 
XC curl J - H, relating current density and 


945 

magnetic field, is postulati'd, this assumption 
roplaeing Ohm's Law in a supraconductor and 
leading directly to a solution in which stable 
persistent currents are possible, these currents being 
eonfineil to a depth of 10 ‘ cm below the surface 
of the eoridiietor 
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H ector munro macoonald was bom m 

1865 at Eearn, Ross sliire, and educated at Tam 
Academy, Aberdeen Grammar School and theUnivei 
aity of Abiirdoon, proctsslmg in 1886 to Clare College, 
Cambridge, and taking the Mathematical Trqios in 
18811 The list of Wranglers was one of considerable 
distinction ■ Sir Cilbi'rt Walker was senior. Sir 
Frank Dyson sis-ond, Macilouald fourth and A S 
Ramsey (president of Magdalene) sixth Ho was 
soon <'leoto<l to u fellowsliiji at Clare, and m 1891 
was Smith’s Prizeman 

Durmg Macdonald’s formative jieriod, the jiro- 
fcssorial chairs at Cambridge were occiipietl by Stokes, 
Adams (the discoverer of Neptune), Cayley, J. J 
Thomson and G Darwin , while of the other teachers, 
ho seems to have owisl most to Routh, Hobson, 
Glazebrook and Larmor But perhaps bis greatest 
debt was to Vordet’s “Lofons d’optiquc jihysique”. 
Maxwell’s “ISlw'tncity and Magnetism” and the 
works of Horace I,Amb and tlie third Lord Rayleigh 
Macdonald’s first published papers wore on hydro¬ 
dynamics and the mathematical theory of electricity 
—waves in canals, oloctncal distributions on con¬ 
ductors of various shapes, an<l self-mduction In 
1897, however, he began to writt) on pure mathematii s 
—the relation between convergent series and 
asymptotic expansions, tlie zeros and the aildition 
theorem of Bessel functions, various Bessel mtegrals, 
spherical harmonics and Fourier senes In the paper 
on the zeros of the Bessel functions (Pro( Land 
Math. Soc , 29 ; 1898), ho gave tlio result smee known 
as Macdonald’s theorem, that the number of zeros 
of a function/(z) m the region boundoii by a contour 
at each point of which l/(z)| ^ a constant, exceeds 
the number of zeros of the derived function /'(*) m 
the same region by unity, the function /(z) being 
supposed analytic m the ri'gion 

Macdonald’s reputation as a discoverer was, how 
ever, chiefly due to a third group of resesrehes, which 
began with his Adams Prize essay of 1902 on electric 
waves, and was continued in a paper of 1903 on the 
bending of eleotno waves round a conduotmg obstacle, 
two memoirs on the diffraction of electric waves 
round obstacles {Phtl Trana Roy Soc., 1911-12). 
several papers on the diffraction of light by opaz]ue 
prisms, straight edges, etc. {Proc Land Math Soc., 
191S-16), and a series of papers {Proc. Roy Soc., A) 
from 1914 onwards on the transmission of electric 
waves roimd the earth’s surface. 

In 1908 Mftodonald left Cambru^o on being 
<HPpomted to the chair of mathematics m his old 


University of Als'rdi-en The value of lus work was 
recognisiKl by the fellowship of the Royal Society 
III 1901, an honorary fellowship of Glare in 1914, 
a Royal Medal of the Royal Society in 1916, the 
presidency of the l-ondon Mallumiatical Society in 
1910 18, and the Honorary LL D of Glasgow in 
1934 Uuruig the last thirty years of his life, lie 
took an active part in the administrative work of 
the University of Ab(‘rde<‘n and of (slucational 
institutions m tho north-east of iScotland, and was 
almost invorittbly on<* of tlio delcgab's uppoinUxl to 
any confoionce of rcpiesentatives of tlie four Scottish 
Universities In recognition of lus scientifto emuicnoe 
and public aerviow, a subscription portrait was 
pniseiitod to tho Uiuvorsity of Abonloon m 1933 
Ma<-donald never mamisl He died after a short 
illness on May 16, 1935 E T Whittaker 


Prof W R Hodokinsok, r n r 

On April 8, at Bliu'khcath, died, at ciglity three 
years of age. Prof Milham Richard Hotlgkinsori, one 
of the older school of chemists, whose nitorosts ui 
chemistry covoreil a wide held Born at Sholfield in 
1861, and (slucaUsl at the Royal Griunmar School 
there, he early came under the inlluetice of Horby, 
tho father of metallography, and to this is to bo 
traceii his later woik on motals and their treatment 

Havmg gaiiKHl a scholarship to the Royal School 
of Chemistry anil of Mines m London, Hodgkinson 
studied gevilogy, and under Sir Edward Fronkland 
organic chemistry, before proceeding to I he University 
of Wurzburg, where his natural feeling for research 
was stimulatoil by Prof Wislicomis, whose textbook 
on “Organic Chemistry” he translated On returning 
to England his mvisitigations at tho Royal College 
of Science were mostly in organic chemistry, and iii 
this branch of chemistry he published pajiers on such 
subjects us the action of the alkali motals on organic 
bodies, with W H Perkin, junr., and on organic 
hoses and on naphthalene derivatives, with Dr W 
Limpach, whose sister ho married nearly fifty years 
ago 

After a short period at the Royal Military Academy, 
Hodgkinson Isxiame leoturer in chemistry and inelul- 
luigy at tho Ordnance College, and later professor of 
chemistry there, retiring m 1921 after thirty-one 
years of service m the College (now the Military 
College of Science) Most of Hodgkuison’s work was 
thus earned out at Woolwich, and much of it was 
directed to Service problems and to training many 
generations of gunner oflioers, who look back to this 
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period of thoir career with much affection for thoir 
teacher, but the feature whwh improsseil itself on 
all who know him was the exuberance of lua mmd m 
suggesting new investigations Of such as have been 
published may be mentioned his researches on the 
reducing properties of hydrazine and on hydrazine 
nitrate as an explosive, and on the carburisation of 
metals by acetylene He edited and enlarged a text¬ 
book of chemistry known throughout many editions 
to generations of studenis -Valentm-Hodgkinson’s 
“Qualitative Chemical Analysis” 

It will thus bo soon that as diatuiet from modem 
siiecialisation, Hodgkinson had an equal mtorest in 
and was fruitful m suggestion m organic, inorganic 
and metallurgical chemistry anil boi-anie an authority 
on the chemistry of explosives, writing the Service 
treatise on that subject. For his work during the 
War in advising on and directmg certain mwiufac- 
turea, he was made a C B £ m 1018 

Hodgkmson’s personality endeared hun to all, and 
his interests were not confined to his mam subject 
Thus ho was chairman of the Blackhoath School of 
Art and took a live interest m its work , for he 
himself was a wood carver of groat ability Ho took 
part m the local government and in the oduralional 
affairs of the neighbourhood of Blackhoath, and was 
founder of tho Radium and of the Imperial College 
Lodges of Freemasonry 

Prof Hodgkinson loaves a widow, a son (Capt 
C. B Hodgkmsou, H A ) and two daiightors, one 
roamed to Mr T. Morson A much loved son was 
killed in tho War R, Robertson. 

Prof Wilhelm Kolle 

By the death of Prof. Wdholm Kolle at sixty- 
SIX years of age, on May 10, Germany loses one of 
her foremost baotoriologists, whoso reputation was 
world-wide. Qualifymg in medicme m 1892, Kolle 
entered the Institute of Infectious Diseases m Berlm 
in 1893 and became assistant to Robert Koch By 
virtue of his position and work in that Institute, 
he was invitod m 1897 by tho Cape Goveriunont to 
conduct a scientifio expedition m South Africa for 
the study of leprosy and rmderpest, and m 1900 was 
sent on a similar mission by the Egyptian Govern¬ 
ment to the Sudan, where ho founded a laboratory 
at Khartoum. He was afterwards for a time professor 
of hygiene and bacteriology m the Umversity of 
Berne, and in 1915 suooeedeil Paul Ehrlich as duoctor 
of the Institute for Experimental Therapy m Frank- 
fort-on-Main, where ho renamed for tho rest of his 
bfe 

On plague, cholera, leprosy and rinderpest, Kolle 
made important contributions He was tho first to 
prepare an effective antiserum for an ultra mioro- 
soopio virus, that of rinderpest or cattle plague, and 
the simultaneous method of protection against this 
disease with vims and immune serum was duo to 
hnn and to the late Sir George Turner, formerly 
Medioid OlBcor of Health for the Transvaal. In 
association with R. Otto, he devised a method of 
immunisation against plague with attenuated culture 
of the plague bacillus, and with B. Pfeiffer evolved 


a method of protection against cholera by means of 
dead culture. At Frankfort, where he was also 
director of the Georg Speyer-Haus research institutes, 
Kolle carried out mvestigatioos upon syphilis and 
spiroohsetos, and was the first to produce the drug 
‘noosalvarsan’, and also another drug, ‘spirocid’, 
the forerunner of stovarsol, which was discarded on 
account of toxicity 

Kolle’s literary activity was prodigious, and ho 
WHS tho author m collaboration with Wassermanii 
of tho classical handbook of pathogenic micro 
organisms, tho last edition of which runs to ten 
volumes, as well as of a handbook on salvarsan treat¬ 
ment, a textbook of chmoal methods of mvestigation, 
and one on exporimontal bacteriology. 

R T Hewlett 

Prof V Posbjpal 

Within a fow weeks of the death of Prof B 
Braunor, Czechoslovak science sustamed a second 
heavy loss Prof VA<-Iav Posejpal, professor of 
experimental physics at, the Charles University of 
Prague, died suddenly on April 8. He was born at 
Chlumec in Moravia on Docomber 20, 1874, and 
studied at Hradeo Kralov6 before going to Prague 
and taking his degree m natural soiencos m 1900. 
Ho selected for his dissertation a thesis on Founer 
senes After a period m Pans, studying certain Volta 
effects on magnetic fields, ho returned to Prague, 
becommg Pnvatdocent at tho Umversity in 1910 In 
1919 he was mstalled as professor of physics, and was 
Dean of tho Faculty of Sciences m 1929-30. 

Prof. Posojpal was one of tho leading Central 
European reseeuroh workers ui experimental physics, 
and carried out noteworthy mvestigations on siicli 
subjects as the refractivity of gases at low pressures, 
fluorescenoe phenomena. X-ray speotrosoopy and 
resonance. He also contributed to our knowledge of 
the ether and the neutron. Most of his work appeared 
in Czech scientific journals, but he also published 
papers from time to time in the Comptea rendua 
of tho Paris Academy of Sciences and m German 
publications. 

Prof. Posejpal was a Chovaher of the Legion of 
Honour and honorary member of many physical 
sociotiea. He was general secretary of the Czecho¬ 
slovak National Resooroh Council and a vice- 
president of the International Union of Pure and 
Apphed Physios. His colleagues and students held 
him in high esteem and he will be greatly missed m 
scientific circles in Czechoslovakia. He was known 
to a wider pubho through his popular broadcasts on 
soientifio matters. 

Prof Posejpal was keenly interested in wrinter 
sports and frequently conducted parties of friends 
and students on ski-mg expeditions to the High 
Tatras and to the Austrian Alps. J. Q. F. D. 


Mr. B. E. Riohabdson 

The Middle West of the Umted States lost an 
outstanding ichthyologist and'aquatic biologist by 
the death on April 14 of R. E. Richardson, best 
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known for his work on the monumental volume, “The 
Fishes of Ulmois”, written m collaboration with S A 
Forbes, and for his researohos and pubhoations on 
the use of orgamsms as mdoxos of the degree of 
pollution of natural waters 

Robert Earl Richardson was Iwrn at Brighton, 
Ulmois, on November 28, 1877 He was tho son of 
Robert and Emily Dickerson Richardson, members 
of pioneer families of Macoupin county After 
preparatory work at De Pauw University, he gradu¬ 
ated from the University of Illinois m 1901 Ho was 


olocteil a fellow in zoology there and received tho 
M-A. degree m 1903. He was co-author with David 
8 tarr Jordan m a senes of papers on tho fishes of 
Formosa, Japan and tho Philippmes From 1909 
until 1922 ho ha<l charge of the fioatmg laboratory 
of the Natural History Survey on tho Ulmois River. 
His mterests m science were wide and ho read widely 
in other fields - -literature, biography, history and 
finiiuoo Owing to delicate end uncertain health, 
ho lived a quiet and secluded life 

David H Thompson. 


News and 


King’s Birthday Honours 

Thb following names of men of science and otliers 
associated with scientific work apinmr in tho list 
of honours conferreil by tho Kmg “on the occasion 
of his Majesty’s Birthday, and m commemoration of 
the completion of tho twenty-fifth year of his 
Majesty’s roign” . —O M Su’ Fn*derick Oowland 
Hopkins, m recognition of hia eminent services to 
biochemistry, especially m connexion with the 
discovery of vitamins V iscount . lAird Blodisloe, 
lately Governor-General of New Zealand O C M O. : 
Sir Henry Birohcnough, president of the British 
South Africa Company and chairman of the Beit 
Tnistees O B E Sir George Newman, lately chief 
medical officer, Ministry of Health and Board of 
Education KC B Dr G C Simpson, director 
of the Meteorological Office K B E Prof J 0 
McLennan, professor emeritus and visiting professor 
of physics. University of Toronto, Dominion of 
Canada, for fundamental discoveries m physios and 
scientific services D.B.E.; Mrs. M M. Ogilvio 
Gordon, vice-president of the International Council 
of Women and former president of tho National 
Council of Women Kntghlt Mr N Ashbndgo, 
chief engineer of the British Broodcastmg Corpora¬ 
tion j Prof. J. Bancroft, professor of physiology. 
Umversity of Cambridge ; Prof A J Hall, emeritus 
profoesor of mediome. University of Sheffield, for 
distinguished service to medicine emd medical science, 
with speoial reference to problems of the health of 
industrial workers, Mr J. H M Home, vice- 
chairman, Advisory Council to Department of 
Agriculture for Scotland ; Dr. L L Fermor, director 
of the Geological Survey of India; Mr. H H 
Humpbnee, city engineer of Birramgham, president 
of the Town Planning Institute ; Mr. P. P. Laidlaw, 
pathologist to tho Medical Research Council, for distin¬ 
guished seni'ioe to medical science ; Dr. 8 L Pearce, 
ongineer-m-ohief of the Liondon Power Company, 
Ltd.; Dr. C. L, Woolley, for services to arclueology 

O.B.: Dr. W. T Caiman, keepw of zoology, 
British Museum (Natural History), president of the 
Linnean Society of London; Dr. F. S. Sinnatt, 
director of’fiiel research. Department of Scientific 
and Industrial Research; Mr. H. E. Wimpens, 
director of scientific research. Air Ministry. O M.O.: 


Views 

Dr G S. H. Barton, Deputy Mmistcr of Agriculture. 
Dominion of Canada ; Mr. E Harrison, director of 
agriculture, Tanganyika Territory; Mr E. J. 
Wortloy, director of agriculture, Tnnidad C.I E. : 
Lieut -Colonel B Highara, chemical analyser to tho 
Government of Bombay , Lieut -Colonel R. Knowles, 
professor of protozoology and secretary of tho Cal¬ 
cutta School of Tropical Medicine O.B E Dr. 
W K Bewley, director of tho Ex^ierimental and 
Research Station of the Ministry of Agriculture and 
Fisheries at Cheshunt; Colonel W. MacC Burilen, 
chief mipcrmtendont of the Research Department, 
Royal Arsenal, Woolwirh , Dr C E Cook, chief 
protector of aborigines, Northern Territory, Common- 
woaltii of Australia ; Dr. G W M. Fmdlay, member 
of the scientific staff of the Wellcome Research 
Institution, London, for services m connexion with 
the study of prevention of yellow fever , Prof. A 
Fowler, emeritus professor of astrophysics. Imperial 
College, South Kensington, for services to science , 
Mr E Marsden, secretary. Department of Scientific 
and Industnal Research, Dommion of New Zealand ; 
Dr W L. Miller, presulent of the Royal Society of 
Canada; Mr. F T. Shutt, lately Dommion Chemist, 
Dominion of Canada , Dr N. V .Sidgwiok, reader 
in chemistry at the University of Oxford, for services 
to science I S.O • Mr W Dallimore, keeper of 
museums. Royal Botamo Gardens, Kow. O B E.. 
Mr. C E BleJter, prmcipal. Government School of 
Engmeering, Rasul, Punjab; Prof Q B. Bryan, 
professor of physios. Royal Naval College, Greenwich ; 
Mr. G. R King, lately principal of tho Gordon 
Institute of Technology, Geelong, State of Victoria ; 
Mr. H. S Honsman, supermtendent, Government 
Mental Hospital, and lecturer m mental diseases. 
Medical College, Madras ; Dr W. A. Richardson, 
prmoipal of tho Teobnioal College, Derby; Mr A. 
Walter, director. Meteorological Service, East Africa ; 
Mr H. Wolfe, deputy director of agnoulturo, Kenya 
M.B.E. ; Mrs. N. L. L. Aloock, plant pathologist. 
Department of Agriculture for Sootlaud ; Mr W 
Bamioot, secretary of Rothamsted Expemnental 
Station for Agricultural Research; Mr. K O. 
Sampson, deputy conservator of forests, m charge 
Dangs Forests and ex officio Deputy Political Agent 
for the Dangs, Bombay; Mr. Q. Walton, assistant 
s^oulturist, Northeam Rhodesia. 
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New Foreign Members of the Linnean Society 

The four recently elected foreign membera of the 
Linnean Society are all botanists Dr A F Blakeslee, 
assistant director in the Department of Genetics at the 
(’amegie Institution of Washington, is not only an 
outstanding geneticist but was also the discoverc'r of 
till' phenomenon of heterothivlhsm m the Mucorineai, 
which has had a most profound influence both on the 
study of fungi and on theories of sex Prof P A 
Dangeard, until lati'ly professor of botany at the 
vSorbonne, is known chiefly as a mjcologist and 
lytologist though ho has covcn'd a \erv wide field 
in botanical resi'arch : hi' has Is-en responsible for 
/yfi Bolantule since 1H89, i ontribiiting the whole of 
many of the volumes Prof (i >Senn, diri'Ctor of 
the Botanical Institute at Basle, is a Vsitanist of 
many sided activiticis At hrst mainly interested in 
algal flagellati's, he turned his attention to the 
physiology of the plant cell, studying particularly 
the chromatophore More recently he has written a 
valuable treatise on the botany of Theophrivstus 
He has also worked on alpine filants Prof (' 
Raunkiacr, formerly professor of botany at ('open 
hagen, has considerably intluenciHl ecological thought 
by his work on growth fonns He has been chiefly 
mtcrostoil m phytogcography, moqiliology, taxonomy 
and statistical mothoits His paiiers liave recently 
been translated into English under the title “The 
Life Forms of Plants and Statistical Plant Geo- 
graphy”. 

Dr. Herbert Smith 

The Principal Trustees of the Biitish Hiisi'iim have 
appomted Dr George Frederick Herbert Smith to bo 
k^per of mineralogy in the British Museum (Natural 
History), m succession to Dr L J Speneer, who 
retires on July 7 next Dr Herbert Smith was born 
in 1872, He was eduoateil at Wmchesti'r, and at Now 
College, Oxford, where he hold a Wmehester scholar¬ 
ship He took a first m Mathematical Moderations 
(1892), Final School of Mathematics (1896) and 
Natural Science School, Physus (1896) He entered 
the Museum as an assistant m the Department of 
Mineralogy m 1897, and soon became recognised as 
an authority on mmeralogy and crystallography, and 
wrote numerous papers on those subjects His book 
on gem stonas has for many years been used as the 
standanl textbook m the jewellery trade Ho in¬ 
vented the three-circle goniometer, and a hand- 
rofraotometer for the determination of gem-stones 
Dr Herbert Smith’s mtererft m general civil service 
problems led to his appomtment in 1921 to the post 
of secretary of the Museum, which he has smee hold 
He IS honorary secretary of the Society for the 
Promotion of Nature Reserves, and chairman of the 
Wild Plant Conservation Board 

Franklin Institute Medals Awards 

SentNO* Service of Washington, D C , states that 
the Franklin Institute, Philadelphia, has recently 
awarded Frankhn Medals to Prof. Albert Einstein 
for his reeearohea on relativity and the photo-electric 
effect, and to Sir Ambrose Fleming for his work on 


the thermionic valve A certificate of merit has been 
awarded to G S Kelley, of New York, for reducing 
rock ilust hazard The following medal awards have 
also been made for the work indicatwl Eiiward 
Longstreth Modals to Edmund Bruce of the Bell 
Telephone Laboratories (short wave radio antenrur) , 
Howard D Colman and B A Petersen of Rockford 
(on automatic spooler) ; P Davey of New York (a 
portable balancing device), and K B McEachron 
of the General Electric Co , Pittsfield (for developing 
the material thyrito) • John Price Wethenll Medals 
to Dr F F Lucas of the Bell Telejihone Laboratories 
(photomicroscopy) , H E Naumburg of New York 
(an unusual mechanical apparatus) , W H Shortt 
and F Ho|M'-.Tones (prei-ision clocks) , Dr J E 
Shrader of Drexel Institute, Philadelphia (a vibration- 
measiirmg instrument) ; Dr L B Tuckermnn of 
tho National Bureau of Standards (on optical strain 
gauge) , H E Warren of Ashland, Mass (the 
tek-chron used m electric clocks) Walton (Hark Gas 
Moilal to F. J West of Manchester (work m the gas 
industry) Louis Edward Levy Medal to Dr H L 
Hazen of the Massachusetts Institute of Technology 
(mechanical rolmts or servo-mi'chanisms). 

The Quetta Earthquake of May 31 

Within little more than sixteen iiumths, tlie 
Indian Empire has been visited by anotlier great 
destnietive earth(|uake, On May 31, at about 
2 4.'> am (probably about 9.16 pm. on May 30, 
GMT), the oit.M's of Quetta, Mintung and Kalat 
were almost entirely razed to the ground In 
Quetta alone, the loss of life is estimated at more 
than 20,000 The region is one that hai frequently 
boon disturbed by destructive earthquaki's. The 
valuable report by Mr W D West on those 
of August 26 and 27, 1931, has recently been 
noticed m Nature (April 27, p 661) The earlier 
shock had its centre near Shnngh, which lies 39 
mdos east of (Quetta, the later and stronger near 
Mach, 26 miles south-east of the same city In the 
recent earthquake, the epicentral area—if wo may 
take It as lying along the Qiietta-Mastiing-Kalat 
Ime—18 roughly parallel to the zone joining Sharigh 
to the mam part of the Mach area, and about 60 
milos to the west. It is also parallel to tho main 
structural lines of tho country, and especially to the 
great boundary fault, 46 miles to the west, that 
runs along the west side of the Khojak Range for a 
distance of at least 120 miles It was to a nearly 
horuKintal shift of about ft along this fault that 
tho severe earthquake of December 20, 1892, was 
due 

Revision of Ordnance Survey Maps 

We are glad to note that the Minister of Agriculture 
has appomtixi a committee, under the chairmanship 
of Mr. J. C. C Davidson, Chancellor of the Duchy of 
Lancaster, to consider the measures necessary to 
accelerate tho revision of the Ordnuice Survey maps 
The maps in question are the large-scale plans, 
that IS, the 26-in., the 6-m. and, in some cases, 
even those on larger scales, but chiefly those 
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mentioned The small-scale maps, namely, those on 
the 1-in and smaller scales, present no problem The 
large-scale plans, which are numbered by tens of 
thousands, have been graduedly getting very much 
out of date This is mainly due to two causes : the 
action of the Oeddes Committee of 1922 in recom¬ 
mending further reductions in an already reduced 
department, and the great alteration in the country¬ 
side caused by the expansion of the built-up area and 
the spread of ‘ribbon development’ There is also 
the further difficulty that, simultaneously with the 
enforced slowing up of revision, there has been an 
mcreased demand for the large-scale plans for town 
plannmg and for land registration It is clearly high 
time that the whole matter was examined Many 
mterests are mvolveil, as is mdicated by the fact that 
no fewer than six public departments are represented 
on the Committee The question is somewhat urgent, 
and it IS to be hoped that the Committee may be able 
to report speedily, for every month the arrears 
become more serious There is one curious item in 
the terms of reference ; the Committee is to "review 
the scales and styles of Ordnance Survey maps 
placed on sale". It is not to be desired that we 
should enter agaui upon the 'battle of the scales’ 
which was happily decided more than two genera¬ 
tions ago. Nothing has happened sintso then to throw 
doubt upon the wisdom of the choice of the 26 in 
scale as that of our principal large-scale plans That 
old ‘battle of the scales’ lasted from 1840 until 1863, 
and smoe the latter date the country has enjoyed, 
m this matter, the great advantage of an uninter¬ 
rupted, contmuoiis policy 

Civil Aircraft in the Royal Air Force 
Thk Ait Ministry has acquired a Do Havilland 
Dragon Rapwie and an Avro At>o, two well-known 
commercial typos of aircraft, for B.A F. use Such 
purchases indicate two possible Imes of attack on 
the problem of rapid expansion recently announced. 
The degree of military usefulness of such machmes, 
and the amount of modification necessary, cam be 
studied m auituad experiment by the R A.F personnel 
conoemed. Also the more immediate problem of 
obtaining a sufficient supply of machmes for training 
Mid flying practice, for the mcreased establishment 
under the new R.A.F. expansion scheme, will be 
helped, if oivd machmes are found suitable, and can 
be built immediately m factories already m produc¬ 
tion of them. It 13 imderstood that the first two of 
the five new trainmg schools are to bo opened this 
month, each school having the equivalent of three 
squadrons. Thus the problem of equipment is not 
only to supply these, but also a progressively increas¬ 
ing number of machines for the use of these pupils 
as they pass out mto the service. It has to bo dis¬ 
covered whether it is best to allow construotmg Arms 
to accelerate the production of their own aircraft, 
modified to R.A.F. reqmremente, or to change them 
over to contracts to build other machmes specifically 
desigaed for R.A.F. work. Large contracts have also 
been placed for the construction of aeroplane hangars 
in various places. 


German Commercial Airship Plans 

The new Zoppelm, Airship L Z. 129, is now 
reported to bo complete in skeleton, and work on 
covermg has commenced. It is hoped to laimoh it 
at the ond of July When completed it will be the 
largest airship in the world It is 813 ft m length, 
136 ft maximum diameter, and has gas capacity of 
6,720,000 cubic feet Dr F.okener says that ho 
intends to build tliroe further ships for routes across 
the North Atlantic, South Atlantic, and to India 
and Batavia, that will operate imder American, 
German and Dutch control respectively The German 
operating base will be changeil from Frioilriclishafon 
to Frankfort, which is not only more convement for 
ooramercial traffic but is also at a lower altitude 
The loss of available lift duo to startmg from the 
higher attitude of Friodnclishofen is estimated to be 
about throe tons for the L Z 129. Arrangements 
have also been completed for the construction of a 
mooring mast anrl gas plant at Seville, in conjunction 
with the Atlantic routes A new operating company, 
m which the German Government is said to be 
mtorested, is bt'ing fnrmeii with a capital of about 
£835,0(M). 

The Admiralty Magnetic Survey Ship 
At the sixteenth aimual meetmg of the American 
Geophysical Union, held at Washmgton on April 26, 
the following resolution was adopted “Whbiusas, 
The magnetic survey of the oceanic areas, camod on 
for 26 years by the Carnegie Institution of Wash- 
mgton, was brought to a sudden end by the de¬ 
struction of the Camegtf at Apia, Western Samoa, 
November 29, 1920, m the course of a cruise designed 
to determine the secular change of the Earth’s 
magnetism ui all oceans, and Whereas, It is of 
very great importance, not only for the practical 
needs of the navigator but also for the effective study 
of the Earth’s magnetism, that these observations 
be resumed at an early day, and Whereas, It has 
been announced that the British Admiralty has 
decided to build a non-magnetio vessel, designed 
primarily for securing magnetic data at sea, therefore 
bo It Resolved, That the American Geophysical 
Union IS highly gratified at this action of the British 
Government, assuring, as it docs, the continuance 
of the ocean magnetic work, and expresses the hope 
that the construction and equipment of the vessel 
may be pushed to a speedy conclusion, and be it 
further Resolved, That a copy of this resolution 
be sent to the British Admiredty, to the Astronomer 
Royal, and to the Chairman of the British National 
Committee for Geodesy and Geophysics ’’ In trans¬ 
mitting this resolution, Dr Isaiah Bowman, chau 
man of the Nationed Research Council, writes, “All 
geophysicists must extend grateful thanks to the 
British Admiralty m making possible the further 
accumulation of data so essential to the needs of 
navigators and of scientific enquiry’’. 

Noise AlMtcment Exhibition at the Science Museum 
Oh May 31, the Prime Minister opened the Noise 
Abatement Exhibition which has boon organised by 
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the Anti-Noieo Leagiie and is being held at the 
Science Museum, South Kensington, durmg this 
month. The openmg ceremony was held m the lecture 
theatre, and was attended by some two hundred 
guests The chair was taken by Lord Horder, chair¬ 
man of the Council of the Anti-Noise League Mr 
MacDonald m his speech openmg the exhibition said 
that formerly a person who confessed that he was 
troubled by noise vroB put down as an irreparable 
crank ; but now it is rightly regarded that noi8«> is 
something that ought not to be tolerated by any 
decent man or woman. He suggesteil that their 
ceumpaign against nerve jarring should be regarded 
as a great movement m seslhtticism It is the duty 
of all to co-ordinate in the protection of life from 
jars of the eye and the nerves- jars of the coinjilete 
human personality. Sir Henry Richards, chairman 
of the Executive Committee of the Anti-Noise l.eague, 
m moving a vote of thanks to the Prime Minister, 
said that the League is an educational body and the 
exhibition is mtended to show to the public the means 
of escape from noise The Prune Minister made a 
short tour of the exhibition and mspocted among 
other thmgs a sileneed jmeumatic road drdi, a 
silenced motor-cycle engine, a ripjile tank illustratmg 
the behaviour of sound waves from a speaker in the 
House of Commons and several moilels demonstrating 
the scientific principles of the reiiuctioii of noise 
from machinery and in buildings 

The Health of Sunderland and County Durham 
Dr 0 F Wauckr, of Sunderland, in a letter to 
The Times last December, made an appeal that the 
deterioration of health of a section of the population 
m Sunderland and adjacent districts m County 
Durham, where unemployment has been severe and 
prolonged, was serious, and deserved more national 
consideration. In consequence of statements made 
m Dr. Walker’s letter, the Mmistry of Health in¬ 
stituted an mquirj' by Dr Pearse, Mmistry of Health, 
Dr Glover, Board of Etlucation, and Mr Grant, 
Mmistry of Hecdth, whose report has now been issued 
(“Report of an Inquiry into the Effects of Existing 
Economic Circumstances on the Health of the Oom- 
mumty m the Coimty Borough of Sunderland and 
oertam districts of County Durham London H M 
Stationery Office, 1936 9d. net) The matter of 

this report is too lengthy to quote m detail, but is 
summarised in the concludmg paragraph While 
admitting that there may be some slight deterioration 
of heidth and small mcrease m the mcidenoe of oertam 
diseases, the investigators state that “We are unable 
to accept Dr. Walker’s statement that there has been 
m this area a ‘substantial and progressive deteriora¬ 
tion in public health’ ’’. 

Tschnologtcal Advances of the Past Twenty-five Years 
Sir Frank Smith, secretary of the Department of 
Soieotifio and Industrial Research, ^ke on June 3 
at a special Jubilee luncheon, held under the auspices 
of the Society of Engmeers, on “Some Significant 
Tedbnological Achievements of the King’s Roign”, 
Sir Frank dealt with four outstandmg types of 
achievement of the period4 The first was the advances 


m medicine which have prolonged our lives , the 
second was the more complete harnessing of the 
electron, an achievement which has given birth to 
mdustries unknown m 1910, the third was the 
fixation of mtrogen, an achievement which has over¬ 
thrown the menace to our food supplies rosultmg 
from diminishing quantities of Chile mtrato ; and 
finally, the production of new stend cutting tools, 
which has largely affected mechanisation, the price 
of manufacturod goods and the leisure of man. 
Spoakmg of the mdustnal applications arising from 
the discovery of the electron, and the researches of 
Sir J. J Thomson and Lord Rutherford and others 
on the structure of the atom and on matter in genera). 
Sir Frank said • “When the Kmg oamp to the throne 
there was not one listener m the world, for there was 
no broadcastmg station To-day in this country 
alone there are over 7 million people with licensed 
receivers There are millions of thermionic valves m 
use, and on his Jubilee day the King spoke via 
millions of themuomc valves to hundreds of millions 
of his subjects The radio engmeer was m charge, 
and by the simple operation of switches, millions and 
millions of electrons played the parts arranged for 
them beforehand.’’ The turnover m the radio broad¬ 
casting mdustry, which did nut exist twenty-five 
years ago, was more than 20 millions sterlmg last 
year. The harnessing of the electron has been, m 
Sir Frank’s opinion, one of the greatest achievements 
of the Kmg’s reign. It enables one person to speak 
to and bo heard by the whole of the civilised world , 
It has increased entertainment and amusement 
through the ‘talkies’, and it has enabled our homes, 
our roads and our public buildmgs to be illummated 
m a manner which many would have thought 
impossible twenty-five years ago 

British Standards Insutution 

The annual meeting of the Britisli Standards 
Institution was held on May 28, with Dr. E F 
Armstrong in the chair, who, m presenting the 
rejiort, said the year’s work showed inaiketl progress 
m every section. He laid stress on the fact that more 
than 160,000 copies of the British Standard Specifi¬ 
cations have been sold and distributed during the 
year, an mcrease over last year of 23,000, and that 
there are now 700 committees holding more than 
1,000 meetmgs a year, the total membership exceeding 
6,000. The znaohmery of the B.S I. is such that no 
section of industry need fear that its considered 
views will not receive the fullest consideration, or 
that a British Standard Specification, would be issued 
m the face of soundly based objection. Moreover, it 
has been defirutely stated that the Institution does 
not contemplate setting itself up as a testing authority. 
Mr. W. Reavell, a past-president of the Institution of 
Mechanical Elngmeers, has been elected chairman for 
the ensuing year. He was one of the first to recognise 
the necessity for the oo-ordination of the worit of 
meohanioal standardisation, in which the Institution 
of Mechanical Engineers is taking a leading part. 
Perh^ one of the most m^rtant results of the 
year’s work is the inoreasing' suooeee of the mter- 
Impierial co-operation which is now so firmly 
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Mtablished. AviBtralia has a standards organisation 
with 600 ooramitteos manned by more than 4,500 
individuals, and during the past year 76 mdustnal 
stuidards have been issued and 20 more are out for 
public criticism British Standard Speciflcations am 
good propaganda for British trade, and it w to bo 
noted that more than 12,000 copies have been sent 
to diplomatic and trade commissioners in all parts 
of the world, so that they may mamtaia complete 
sets which may bo consulteil by those desiring in 
formation regarding Bntiali products, as represented 
by British Standard Specifications The Government 
continues its whole-hearted support of the B S 1 as 
the national standardising liody m Great Britain 

Cider Tasung Day at Long Ashton 

Thk Open Field Day at the Research Station, 
Long Ashton, near Bristol, was held on May 2 A 
large and distinguished comiiany of growers, brewers, 
men of science and ailministrators met to exchange 
views, inspect the laboratories and outdoor plots, 
and to exercise a discretionary taste upon the samples 
of cider propareil under controlled conditions by the 
National Fruit and Cider Institute Representatives 
from Canada, South Africa, Inilia, and the United 
States were present The function has retained its 
atmosphere of mformality and free intercourse 
throughout its thirty years, in spite of the fact that 
visitors have increased m number about a hundreii- 
fold smeo the first meetmg of twenty-five members 
The desire to take full advantage of the educational 
opportunities of the day has also grown The ciders 
of 1934 wore definitely above the average m quality, 
but were slightly inferior to the superlative jiroduct 
of the previous year—one cannot expei't equal quality 
from two heavy crops in succession. An exhibit of 
centnfiigmg as a method of controlling fermentation 
attracted much uiterest, wlulat experiments anil out¬ 
door demonstrations on pomology, plant nutrition, 
ftmt breedmg, economic mycology and entomology, 
willow culture and fruit and vegetable preservation, 
were also shown. The Agricultural Advisory Centro, 
Berkeley Square, Bristol, and the National Mark 
organisation provided additional exhibits 

Soil Research in Scotland 

At a Scottish jomt meeting of the Chemical 
Society, Institute of Chemistry and Society of 
Ohemioal Industry hold m Aberdeen on May 17-18, 
at which Prof. Alexander Fmdlay presided, the work 
being earned out at the Macaulay Institute for Soil 
Beaearob provided the subject for discussion Dr. 
Ian M. Robertson read a paper entitled “The Agri¬ 
cultural Utilisation of Peat Land”, m which the 
geology of peat formation, the physical and biological 
properties of peat and their relation to land reclama¬ 
tion were deeonbed Members of the throe Societies 
had an oj^rtunity to visit the Macaulay Institute 
for Soil Research on May 18, when the Director, 
Dr. W. Q. Ogg, and his staff, desonbod the particular 
branches of soil research carried out in Scotland 
These included geological work on sods, soil survey 
vhwk, the iavefetigatton of soil fertihty, and advisory 
work among farmers. 


South Africa; Progress of Twenty-five Years 

Thb special South Africa supplement of The Times, 
presented with the issue of May 31, deserves mention 
for its wealth of interest and its authoritative 
articles Published to commemorate the silver jubilee 
of the Union of South Africa, the supplement 
reviews the jirogross of the Doramion diirmg the last 
twenty five years Articles on agriculture, mmuig, 
migration, education, wild life and native affairs are 
particularly noteworthy , but other sides of Soutli 
African life, such us finance, architecture, sport, 
commumcatiuiis and holiday resorts ore not omitted. 
Altogether, the supplement, which runs to thirty pages 
and IS illustrated with maps and jihotograplis, may 
be regarded as an unportant volume’ on all aspects 
of South Africa, and one of permanent value 

Malaria in Ceylon 

Thk seriousness of the epideimo of malaria that 
has been raging m Ceylon may lie realised from the 
fact that 74,000 deaths are attributed to this disease 
during the six months, Novomber-April Up to the 
end of April, noaily two million rujiees were expended 
m relief, exclusive of sums for medical treatment 
The situation has afiordofl an opportunity to tost on 
a large scale the value of quinine and of synthetic 
antimalanal drugs, and the report thereon when 
published should prove of great value 
British Sundard Density Hydrometers 

Thk Hydrometer 8ub-Committee of the British 
Standards Institution has jirepanxl a draft sjiecifi- 
cation for British standard density hydrometers and 
tables for use with tlio hydrometers The draft 
specification and tables are now bemg circulated to 
mterestixl bodies by the Institution for criticism 
prior to their final publication The Institution 
woulil welcome eoniineuts on the proposals from as 
wide a cuclo as possible, and a copy of the draft 
specification and tables will be forwarded to anyone 
mterested on application to the Director, British 
Stanilards Institution, 28 Victoria Street, London, 
SW I. 

Nutrition Advisory Committee 

Thb Minister of Health and the Secretary of State 
for Scotland have appointed a Nutrition Advisory 
Gommittoo to “mqtiire into the facts, quantitative 
and qualitative, m relation to tho diet of the people, 
and to report as to any changes therem which appear 
desirable m tho light of modern advances m tho 
knowledge of nutrition” Tho members of tho 
Committee are Lord Luke (chairman), Mrs Eleanor 
Barton, Mr J. N Beckett, Dr. O F Buchan, Prof 
E P. Cathoart, Mr R R. Enflold, Dr J Altaon 
Glover, Dr. J M Hamill, Dr. A. Bradford Hill, Sir 
F Gowland Hopkins, Dr Donald Hunter, Prof E. 
Mellanby, Sir John Boyd Orr, Mr. E C. Ramsbottom, 
Mr J M Vallonoe, Mrs. Chalmers Watson, Mr. J R 
WiUis, Mr. E H T Wiltshire. The secretaries of the 
Oomnuttee ore : Mr. W, J. Peete. of the Ministry of 
Health, London, S.W 1, to whom all communications 
on the subject should be addressed, Mr N F. 
MoNiooll, of the D^iartment of Health for Scotland ; 
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and Dr H E Magee, of the Ministry of Health 
(Medical Secretary) 

NaUonal Baby Week 

The National Baby Week Council, 117 Piccadilly, 
London, W.l, has issued its report for 1934 The 
propaganda subject for the year was “The Making of 
an A 1 Nation”, and special propaganda dealt with 
“The Diet of the Expectant Mother” and “Food 
and Feeding” National Baby Week is to bo held 
this year on July 1-7, and the special subjects sug¬ 
gested for consideration are “The Welfare of the 
Pre-School Child” and “(}ood Nutrition of Mothers 
and Children” A poster competition is arroiigefl for 
boys and guls of ‘senior schools’, and prizes are 
offered to parents for the best essays on one of two 
subjects . “What should be done were there an 
Outbreak of Diphtheria”, and “On the Effect of 
Overcrowding on the Welfare of Mothers and Little 
Children”. The Council will gladly advise and give 
help on propaganda work, the choice of subjects for 
lectures, etc , and on other matters rclatmg to infant 
welfare 

South-Eastern Umon of Scientific Soaeties 

The fortieth Annual Congress of the South-Eastern 
Union of Scientific Societies will bo held at Bourne¬ 
mouth on Juno 26-20, under the presidency of Prof 
A C, Seward On June 26, Prof Seward will deliver 
his presidential address entitled “The Herbarium 
of the Rocks” Prof J Cameron will deliver a pubho 
lecture on June 27 at 8, entitled “Egyptology”; 
and Lieut.-Coloncl C D Drew will dehver a pubUc 
lecture on June 28, at 8, entitled “Recent Excava¬ 
tions at Maiden Castle” The followuig sectional 
presidential addresses are lumounccd Arohseo- 
logicol Section (Mr T D Kendnck), “Early Clunstian 
Art m the British Isles”, Botanical Section (Prof 
H J. Tabor), "Effects of Certam Physical Factors 
on the Determination of Plant Habitat" , Zoological 
Section (Rev. F. C R Jourdain), “Zoological Pro¬ 
gress durmg the last Half-Century, with special 
reference to Ornithology” , Geological Section (Dr 
H. D. Thomas), “Some Aspects of Evolution", 
Regional Survey Section (Dr Vaughan Comiah), 
“Scemo Amenities m Town and Country" Further 
information can be obtamed from the Honorary 
General Secretary, Mr. Edward A. Martm, 14 High 
View Close, Norwood, London, S E.19 

Announcements 

At a meeting on April 27, the Leeuwenhoeck Gold 
Medal of the Royal Academy of Sciences, Amsterdam, 
was awarded to Prof 8. N. Winogradsky, foreign 
associate of the Academy and also a foreign member 
of the Royal Society, who is director of the Division 
of Agricultural Microbiology of the Institut Pasteur, 
Brie-Comte-Robort, France, for his outstanding con¬ 
tributions to the developmont of soil microbiology. 
The medal is awarded decennially to commemorate 
the discovery of micro-organisms by Antony van 
Leeuwenhoeok. Previous reoipients of the medal 
have been : C. G. Ehrenberg, Ferd. Cohn, L. Pasteur, 
M. W. Beijerinok, Sir David Bnioe and F. d’H^relle. 


Db. WEBI.EY BotTBKE, of Montreal, has been 
awarded tlie first Hiokman Medal of the Royal 
Society of Mediome. Dr Bourne is aiuesthetist to 
the Royal Victoria Hospital, Montreal, and also 
lecturer m pharmacology m McGill University He 
18 well known to many anwsthetists in Great Bntam, 
both personally and for his researches mto the 
physiology and pharmacology of anmsthesia. 

SiB Fbbdbbick Hobday will dehver the Stephen 
Paget Memorial Lecture on the occasion of the annual 
general meetmg of the Research Defence Society on 
June 12 at 3, in the London School of Hygiene 
and Tropical Mediome, Keppel Street, W.C.l, taking 
as his subject “The Relief of Animal Suffermg". 

The Walter Rathbono Bacon Travelhng Scholar¬ 
ship of the Smithsonian Institution has been awarded 
to Dr Richard E Blaokwelder, now engaged in 
entomological work at the U 8 National Museum, 
for on mtensivo study of the staphylmid booties of 
the West Indies. Dr Blaokwelder will collect those 
curious little beetles, which are distinguished from 
other families of bootloe by their short wing covers, 
although nearly all have normally large wings and 
most of them are good flyers, on twenty-five West 
Indian Islands, mcluding Cuba, Hispamola, Puerto 
Rico and Jamaica. After oompletmg his ooUeotions 
m the West Indies, Dr Blaokwelder will study the 
large collections in the British Museum 

Applications are mvited for the followmg appomt- 
ments, on or before the dates mentioned •—Three 
Umversity lecturers and one demonstrator m the 
University of Cambridge—Mr H. Thirkill, Clare 
College, Cambridge (June 10). A lecturer m 
raechamcal engmeermg m the West Hartlepool 
Teohmeal College—The Secretary for Education, 
Education Offices, West Hartlepool (June 14). A 
head of the Science Department, Central Polyteohnio, 
Croydon—^The Education Officer, Education Office, 
Katherme Street, Croydon (Jime 16) A lecturer 
m physiology m the University of Bristol—The 
Registrar (June 19). A lecturer m physios and 
mathematics m the Northampton Polytechnic, 
St John Street, London, E C.l—The Prmoipal 
(June 21) Geologists on the Geological Survey 
of Great Bntam and the Museum of Practical 
Geology, Exhibition Road, South Kensington, S.W.7 
—^Director (June 21). A lecturer in physios in the Con- 
stontme Techmoal College—^The Director of Educa¬ 
tion, Education Offices, Middlesborough (June 22). A 
head of the Chemistry Department in the Rutherford 
Teohmeal College—^The Director of Education, City 
Education Office, Northumberland Road, Nowoastle- 
upon-Tyno, 2 (Juno 22). An assistant lecturer m 
agncultural botany m the South-Eastern Agnoultural 
College, Wye, Kent—The Secretary (June 22) 
A temporary lecturer m geography m Armstrong 
College, Newoastle-upon-Tyne—^The Registrar (June 
26). Two research woriien at the reeearoh laboratory 
of the Freshwater Biological Association of the 
British Empire, Wray Castle, Ambleeide, Westmor¬ 
land—^The Naturalist-in-Cbarge (July 1). 
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Letters to the Editor 

The Editor does not hold himeelf responsible for opinions expressed by his correspondents 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natukk No notice is taken of anonymous communiations 
Notes on points in some o» this week’s letters appear on p. 962. 
Correspondents are invited t<i atta<'h similar si'mmahies to their communications. 

Echo Sounding m Fishery Research the conclusion of this uivestigation on April 0 

The vessel usetl for the annual oceanographical Concurrently, the temperature m the ‘fish’ water- 
investigations in the Lofoten area (the Jotuin Hjort) layer had deoreascsl from 6 to about 3*0° C. 

had a Hughes echo sounding gear (magnetostriction In some uistanccs a perceptibly lower oxygen and 
system, frequency 16,000 cycles per second) installi'd hydrogen ion concentration was observed m this 

water-layer than m the layers 
immediately above and below. 
Although two zigzag trips 
were made across the entire 
bank area of the West Fjord, 
strong marks such os those 
shown in the records repro¬ 
duced were only obtained at 
the locality referred to above ; 
in other places only small and 
widely separated dots. Still a 
certain amount of fishing, if 
not very successful, was gomg 
on everywhere A true esti¬ 
mate of the quantity of fish 
represented by marks of different 
types can, however, bo gamed 
only by further study in con¬ 
nexion with the use of suitable 
fishing implements 

Oscar Sund. 
Johan Hjort, 

KabclvAg, Lofoten 
April 6 


before loavmg Bergen last February. The gear Absorbing Layer of the Ionosphere at Low Height 
worked smoothly all along the coast and besides Xhk ionosphere is now generally regarded as 
fumishmg a great number of mtoresting scctionB, divided into two mam regions of mtense ionisation 
revealed many features hitherto unsuspected; among The upper (F or Appleton) region oommoncos at a 
others, that the clay floormg of deep fjords is height of about 250 km , wlule the lower (B or 
invariably about 10 m thiok and generally very flat, Keimelly-Heaviside) region begins at a height of about 
Marks referable to fish were seen on the record 90 km. Besides these two mam regions, the existence 
only after the arrival at that portion of the Lofoten of a so called D or absorbmg layer has been suggested 
fishing area where the most prolific fishmg has been from tune to time* The presence of such a layer has 
going on during recent years—at Hela —a bight of not, however, untd now been experimentally demon- 
the West Fjord of very restrioted dimensions, say, strated, and it has rather boon tho tendency in 
10 miles by 4 miles. At this place fish wore mdicatod recent years to discredit its existence Keoently we 
continuously along straight courses of 2 nautical have, however, in the course of our ionospheric studies 
milee and more The nature of the indications may at Calcutta been able to detect echoes of radio waves 
be seen from Fig. 1, which is a photographic repro- returned from a virtual height of about 5fl km. by 
duction of four separate records, partly obtamed the well-known pulse method. The echoes from the 
while t^ie ship was stationary among the hand-line E layer were at the same time observed to be returned 
boats, which got the fish exactly at the depth mdi- from a virtual height of 119 km The present oom- 
oated. mumoation gives a preliminary account of the 

It is interestmg to note that this spawning con- observations we have made m connexion with tlie 
CMitration of ood has apparently no relation to the existenoe of a low-lying absorbmg layer, 
bottom. This was well Icaown before, but no one The appearance of echoes from the D layer is 
oould have imagmed the fish to be limited to such a closely connected with the woakenmg of echoes from 
•harply defined layer of only 1(1-12 metres in thick the E layer which is observed with the progress of 
ness, extending widely above deep water and shallow, the day*. This absorption may be due either to a 
always at the same distance from the water surface. decrecMe m the gradient and lowermg of the height 
Thisdistanoe was 72 metres at the first encounter with of the lower boundary of the E layer, or to the forma- 
the spawning, shoals (March 11) and 60 metres at tion of a distinct absorbing layer at a much lower 
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level. Against the first hypothesis, both observations 
and calculations show that the lower boundary of 
the E layer must be extremely sharp* From such 
a boundary all frequencies below the critical penetra¬ 
tion frequency will be copiously reflected, while all 
those above will penetrate the boundary Observa¬ 
tions made by us, however, show that durmg day¬ 
time there is a frwjuency band above and below the 
limits of which no reflection is obtamed from the E 
layer The limits of the frequency band vary with 
the hour of the day Fig 1 depii ts typical limits on 
a summer day at Calcutta 



The hypothesis of a diffuse D layer at low height, 
where collision frequency is v ery great, offers an easy 
explanation of these phenomena This layer will 
absorb long waves strongly, preventing their re¬ 
flection due to the diffuse boundary, and will only 
allow waves of lengths below a certain limit to pene¬ 
trate It These latter waves will either be reflected 
from or will penetrate the E layer In short, the E 
layer with its sharp boundary will reflect all fre¬ 
quencies below a certain limit and the D layer with 
its diffuse boundary absorb all _fref|uencio8 lielow 
another lower limit The sharp lioundary of the E 
layer cannot cause the disappearance of frequencies 
lower than the critical penetration frequency os 
shown in Fig. 1 The hypothesis of a diffuse E layer 
boundary causing absorption is untenable because 
the virtual height of the E layer ns measured by us 
for a number of frequencies in the frequency 
band of Fig. 1 has been found to be practically 
oonstant. 

On very rare occasions when the lower boundary 
of the D layer becomes extremely sharp, it is able 
to reflect waves. Such were the occasions on April 
2, 3 and 5 between the hours 15 00 and 17 00, when 
we were able to detect the echoes as reported m 
the begmning of the note. 

There are other argum'ents m favour of the 
existence of the D region Without the intervention 
of such a region, the virtual height of the K layer 
ought to rise gradually with the settmg of the sun 
Observations show, however, that the height has a 
tendency to decrease with the close of the day This 
is easily explained as due to the disappearanoe of 
Uie D layer, which by its presence during the day 
increases the virtual path of the wave Again, Fig 1 
idiows that Curve I, which is a graph of the penetra¬ 
tion ftequoncies of the E layer, has pronounced 
hooriy variations. This feature of the curve is 
weeent almost every day durmg this part of the year. 

‘Ouve n, which is a graph of Uie fi«quenoies for 


which echoes begm to appear from the E layer, has 
no such pronounced hourly variations, but gradually 
rises and falls with the progress of the day. There 
bemg scarcely any correlation between the two 
curves, it follows that the agency responsible for 
Curve I must bo different from that for Curve II 
This other agency, according to our hypothesis, is 
the absorbing layer at a virtual height of 66 km 
It IS noteworthy that the region where the absorb¬ 
ing layer has been detected by us, is also, according 
to many authorities, the region of the ozonosphero* 
It 18 not unlikely that the ionisation m this region 
18 oomieeted with the formation of ozone, as suggested 
by Chapman* 

S. K Mitba. 

P. Syam 

Wireless Laboratory, 

Uni\ orsity College of Science, 

92 Upper Circular Road, 

Caloiitta 
May 6 
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Propagauon of Radio Waves over a Plane Earth 
Thb purpose of this letter is to pomt out an error in 
sign m Prof A, Sommerfeld’s origmal paper (1609) on 
the attenuation of radio waves' This error m sign 
has recently been reflected m Bruno Rolf’s graphs* 
of the Sommerfold formula, predicting dips to zero 
m the field mtensity at finite distances from a radio 
transmitter and other anomalous phenomena. This 
error m sign has been corrected m Prof Sommerfeld’s 
1926 papers* and also does not occur in the donvation 
by B van der Pol and K F Niessen*. In this latter 
paper an exact expression is given for the potential 
of a vertical infinitesimal dipole (equation 21) After 
expanding this expression, I found that most of the 
terms are negligibly small at moderately low fre 
quencies for distances from the source greater than 
a wave-length, givmg for the potential function of 
a vertical dipole over a plane earth : 

g{i,rr r V j> _ 

II (r, 0) ■= -~|_1 — 2 y/p e»*d«ij 

where p - 1 - |l -f (') 

and fcj ■» and ifcj = fcj (e -f t2cXo), 

where c is the dieleotno constant of the ground 
referred to air os unity, a is the conductivity of the 
groimd m eleotromagnetio units, o is the velocity of 
light m cm. per sec., X is the wave-length in cm. 
and r is the distance m cm. 

In the above equation, p is the ‘numerical distance’ 
as defined by van der Pol and Niessen and is sli^^tly 
different for high-frequenoiee flrom the ‘numerical 
distance’ used by Sommerfsld j this diffsaranoe midees 
the above formula accurate for large values of the 
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parameter b and free from the errors which RoIf‘ 
made by using the SommMfeld ‘numerical distance’ 
Rolf used equation (1) with the lower sign reversed 
on the mtegral for computing the held mtensity from 
a distant radio transmitter Correctmg this error 
m sign, 1 have found that the followmg empirical 
formula for the field mtensity may bo detennmctl 
from equation (I) 

F VP [/ {p,} .(2) 


This formula gives the field mtensity, F, m micro¬ 
volts per metre when the radiateil power from the 
transmitter is P kilowatts and is applicable for 
b < 30°, that IS, for frequencies loss than about 
10,000 kc /a for transmission over ground of average 
conductivity about 10-** emu. The quantity m the 
square brackets is the ‘attenuation factor’ and 
reduces to f{p,) m the cose jfcjj > > ilrj. This was 
the case discussed by Sommorfeld, and values for 
f{Pt) are given by Rolf m his first paper--van der 
Pol* also gives tho following empirical formula for 
/(P.) ■ 


/(P.) 


2 + 0 3 pt_ 

2 + Po + 0 ep.’ ■ ■ ■ 


(3) 


Formula (2) is limited m this application to a plane 
earth, the actual ground wave field mtensity being 
mflueneed by the curvature of the earth at tho 
greater distances, this effect being tho predominatmg 
influence at sufficiently low frequencies 

K A Norton 

Federal Comroimiootions Commission, 

Washington, U C 
March 8. 


' ,<i«l />»W„ 28, 6«5 . 1909 

' tnmnion Vetsosluips Akademlnna, H«i<IIIngar No 96, 1029 
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' Atm Phyt , 8 , 271 , 1030 

• See criUctom hy W H Wise, Proe / B E , 18, 1071 , 1030 

• "Jihrbuch der Drohtlosen Tel ond Tel ", 17, 162, 1031 


Band Spectroscopic Observations of the Isotopes 
of Zinc and Cadmium 

Aocoboino to earlier roass-speotrosoopio mvesti- 
gationa by Aston', cadmium has the followmg isotopes 
arranged in order of their abundances . 114, 112, 110. 
Ill, 113, 116. Later, two additional isotopes, 108 and 
118, were observed by one of us*, as a result of an 
investigation of the band spectrum of cadmium 
hydride. 

Reoently, Aston* has reported the discovery of 
throe new cadmium isotopes, 106, 108, 116, but 
no evidenoe of the existwioe of Cd"* was obtained. 
As Cd*** appeared to be more mtense than Cd*"*, 
and the Connor isotope had not been mentioned by 
Svensoon, Aston concludes that these results are not 
reliable; in partioulu-, that the existence of Cd*'* 
must be considered as rather dubious. 

Our speotrograma, mi which the above mentioned 
obseivanons were based, did really give mdications 
of lines corresponding to Cd'**, but were not pub¬ 
lish^ because of their spurious appearance as 
oonopared to the lines of Cd***«‘'* which were present 
in so^ tbousaods of groups in the speotrum. As 
may be seen fixlm Fig. 1 (a) representing tho group 


at X 4728 A and corresponding to Jt, (18|) m (ti' = 0 ; 
«'*=3) of the *2-*'2 transition, Cd'** is present, 
although having decidedly less mtensity than 
Cd‘**>"*. This mtensity relation seems to hold 
throughout the observed spectrum The existence of 
odd isotopes in cadmium could not be verified* on 
account of insufficient separation of the even com¬ 
ponents in a group. 

The isotopes of zinc liave also been the subject of 
several investigations, contradictory results having 
been obtamed Thus according to Aston*, the 
followmg isotopes are present 64, 66, 66, 67, 68, 69, 
70 Bambndge*, however, was unable to observe 
Zn**.**. From an unpublished investigation on the 
band spectrum of zinc hydride, one of us (U. S ) 
obsorvwl tho followmg isotopes 64, 66, 68, 67, 66, 
63, 70, their abundances being in the order m which 
the numboro are given Thus agreement is found 
with the results of Aston regardmg Zn*‘ (not observed 
by Bambndge) and vice versa regarding Zn** Our 
new isotope Zn** is clearly visible m Fig 1 (b). 



representing tho group at X 4036 0 A and corre¬ 
sponding to jK, (33J) in (e' ^ 0, t>' - 0) of the *11,,, - *2 
transition The lino oorrespondmg to Zn** is far more 
intense than that of Zn’*, whiih is too famt to appear 
on the reproduction, although clearly visible on the 
original plates 

Our statements regardmg tho isotopes of zmo and 
cadmium are based on observations of extensive 
regions m tho spectra of their hydndea. Some 
thousands of Ime groups have been measured m each 
spectrum, tho isotope separations bemg m perfect 
agreement with the theory of isotope effects m band 
spectra. We would suggest, therefore, that the 
disagreement between baud spectroscopic and mass- 
spectrosoopic observations regarding the existence of 
isotopes does not mdicate the unrehability of the 
former method but must be explamed m some 
other way. 

ObSTA Stenvinkbi.. 

Erik Svknsson. 

Laboratory of Physics, 

University, Stockholm. 

March 20. 

* F. W Artoo, "UMS-opeoti* and luotopea", 1933, p 120 

* Kilk Bvsnuon, Itairu, m, 28, 1033 

' F W. Alton, NArtru, 184, 178. 1034 

*F. W. Alton, “Maii-ipoctn and Iiotopea", 1033, p 118. 

•X, T. Bainbridge, FApi. Bmr, 88, 467, ^932 
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Rattun Spectrum of Deuterobenzene 

Wk have photographed the Raman spectra of the 
various doutorobenzenes. In order to obtam the 
isotopic shifts of the Raman frequencies with a fair 
accuracy, the spectra were mveatigated with high 
dispersion, which necessitates a rather large volume 
of the substance , the Raman tube employoil con¬ 
tained 18 0 c For the preparation of deuterobenzene 
wo have investigated vanous possible exchange re¬ 
actions and have finally chosen the Fnedel Craft 
reaction 

C,H.4fiDCl C.D.-|-6Hri. 

This process has the advantage of high reaction 
velocity, and further, our experiments indicate an 
appreciable shift of the equilibrium towards the 
deuterobenzene Retails coticemmg this reaction as 
well as the common physical properties of the 
deuterobenzene will appear elsewhere Of course 
this method produces a mixture of the various 
dcutorosubstituted benzenes m proportions very 
nearly corresponding to the probability distribution 
By photographmg the spectra of deuterobenzones 
with vanous contents of deuterium, it is consequently 
possible to identify the Raman linos belonging to 
each deuterobenzene 

We have measurcil the com 
pleto Ramon spectrd of the 
molooules C,II|D, OjUiH and 
C|D, All the Raman fre 
qiienoies of benzene are found 
to be lowered by mtroduc 
tion of deuterium in the mole 
oule 

Fig 1 is -an enlargement of 
a part of two Raman plates 
and shows the isotopic shift 
of the strongest line of the 
spectrum, namely, the fre 
quenoy corresponding to the 
symmetrical ring iibration 
The plates show distmotly 
greater isotopic shift between 
C,H, and C»H,L) than between 
C,D,H and C,U„ owmg to 
the comparatively greater 
alteration m mass m the first 
case. The Raman frequencies 
are respectively 992'6, 981 6, 952 4 and 946 6 


CtU« and C«Dt, and are of great mterest for the 
identification of these. A detailed report of the 
investigation and a discussion of the results will 
appear shortly elsewhere. 

A. Klit. 

A Lanoskth 

Umversitetets kcmiskc Laboratonum, 

Kobenhavn 
May 3 

Sponuneous Emission of Neutrons by 
Radio-elements 

I CtmiE, Johot and Preiswork' have shown that 
by bombardmg silicon and phosphorus by neutrons 
there are produced radio-elements which spon¬ 
taneously emit neutrons, m addition to electrons 
(Fermi effect), positrons and y-rays Thus an entirely 
new type of radioactivity has been discovered by 
them 

The mechanism of the spontaneous ejection of 
neutrons is not fully understood. At any rate, it may 
bo supposed that this process is a secondary one, as 
the experiments on the Fermi effect have shown 
clearly enough that the potential energy of the 
neutron m the nuclear field is negative (the barrier is 
absent), and hence the neutron, havmg received 
somehow or other some positive energy, must leave 
the nucleus immediately or pass mto a state of 
nogati\e energy, oxcitmg another particle or emittmg 
y-quanta 

In their communication, I Curie, Johot and 
Preiswerk explain the emission of the neutrons by 
the follow mg processes 

(1) i,Al‘* - i,Al*’ -h ,n> and (2) ^Si** - i.Si** -f ,n» 

Such an mterprotation (primary process) cannot 
be admitted according to the considerations men¬ 
tioned above, moreover, it would seem impossible 
energetically, although we cannot assert this de¬ 
finitely because the accurate values of the masses 
of all the components of reactions 1 and 2 are not 
known 

I have attempted to find the energy distribution 
of the spontaneously ejected neutrons or at least to 
estimate its upper limitT For the detection of the 
neutrons I us^ a photographic plate with a thick 
layer of emulsion (60 p) specially prepared for the 
registration of H-particlee. At a distance of 0-2-O-4 
nun of the plate, there was placed a paraffin film 



The Raman frequencies of C,D„ together 
with those of C,H„ are as follows : 

Ramon Frequencies (cm "* ) 

COIi 606 4, 849-7, 992-6, 1176 6, 1586 9, 
1604-2, 3048 3, 3061-6 
C,D, 681-6, 844-7, 946-6. 869-8, 1666 4, 
1669 0, 2266-8, 2292 0. 


It IB mtereeting to note the great shift of the 
1176-6 line in benzene (to 869-8 om.-> m C,D,), 
which shows that this frequency, as well as the 
3()48-8 and the 3061-6 frequencies, belongs to a 
pronounced hydrogen vibration. 

The spectra of CtH|D and C«£>|H are much more 
complicated owing to the split up of the degeneracy 
of certain vibrations m the symmetrioal moleoulm 




of ths tnek of s lecoU proton In photo* 
iofthetI»ckI»7Zs(~S Sxiofev) 
and thus were registered the protons ejected by the 
neutrons from pan^hn (Fig. 1) Radioactive isotopes 
were being produced in red phosphorus by neutron 
bombardment. A glass tube oontaming radon (about 
260 mo.) and some powdered berylhum served as the 
source of neutrons. Every 10-mmutea the bombarded 
phosphorus was brought into the immediate neigh¬ 
bourhood of the photographic plate for a period of 
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10 mmuten. The total time of the cxpi'riment woh 
about 12 hours 

Ah a result there was revealed the presenee of 16 
recoil protons the energy of which is ropresentod 
graphically in Fig 2 (protons of energy 10* o v and 



aliove are detected by this method) The greatest 
energy of the observed protons was ~ 4 x 10* e% 
Thus the upper energy limit of the neutrons spon- 
tanoously emittixl by some disintegration prodiii ts of 
phosphorus is at any rate ^4 x 10* e v 

In conclusion, I wish to expnsss niy Is'st thanks 
to Mr A Jdanolf for his kind hidp 

I (.iURRVKII 

Stab' Radium Institute and 
Physical-Technical Institute, 

Leningrml 
March 10 

'VR, IW. 1J089 . 1014 


The Fundamental Paradox of the Quantum Theory 
AocoftDiNO to the general principles of the 
quantum theory, physical variables a, b, c, are 
represented by symmetric Imoar operators A, li, 
C, . m Hilbertian space : and the representation 
satisfles the following conditions : 

a* -• A*, Xa — XA, (X bomg an ordinary number) 
a + b -> A + B 

Since a6 - + 6)* -- i(o — 6)*, 

it fallows that ab -- \(AB -f BA) 

Similarly, 

<i6.c - J (AB h BA)C + 1C(AB f BA), 

ea 6 J (UA + AC)B + iB(CA + AC), 

he a \(BC + CB)A + iA(BO + CB) 

The general principles will therefore leail to a 
contradiction unless these three operational repre¬ 
sentations of abc are all equal. This implies that 

A(BG - CB) = (fiC -- CB)A, 

with two similar equations. Hence the commutator 
{BC — CB) of any two operators representuig 
physical variables must commute with every opiTator 
representmg a physical vanablo Therefore, by 
Sohur's lemma, (BC — CB) must be a numerical 
multiple, XjBc-f, of the unit matrix I, m any irreducible 
matrix representation. 

Now, if tib X, 

XjTp/ » XC - OX = 1(AB -f- BA)C - \C{AB + BA) 
XjjcrA + \4cB, 


Hence Xjrt; Xbo = ^AV = and all the com¬ 
mutators vanish Therefore any two operators which 
represent phifstcal variables must commute. This 
result can only bo lecoticik'd with the accepted 
exchange relations by taking the numerical value of 
Planck’s constant to he zero This destroys the 
whole sti 11011110 of the modi'rn form of the quantum 
theory 

t! TK-UCMC 

King’s College, 

London,\V C 2 
May 1« 

Chromosomes of the Tulip m Mitosis 
In a re<-ent study of flu' development of the male 
gamete III the stylo of Ltluim resale, O’Mara* states 
that no equatorial plate is fanned, but that at meta- 
phase tho chromosomes he scatb'red in the pollen 
tube Welsford*. on the other hand, illustrates in 
L Martagon (her Fig 16) tho eoinplemont normally 
arraiigisl on a plato 



tiu 1 Follcn tulM) dlvlulon of Tulipa Umax from »n artifld*! nilturc 
of poUrn, 24 houn alter sowing on 14 per cent c»nn sugar agar 


I have obtained pollen tube divisions m Tultpa 
Creigi in artificial culture, using .Mef'lintock’s oceto- 
cnrmine method (Fig 1) The motaphascs are 
perfixitly normal, with a definite o(|iiatorial plato, and 
the anaphases resi'mble those of the pollon gram 
exeept that tho polos of the spiiifUe are considerably 
farthr'r apart 

In ray experiment, the art iheial midnim may jiermit 
of the fonnation of wider jtollen tiilx's than m L. 
regale It is unlikely, however, that an irregular 
metaphas*' would give the regular anaphase rlistribii- 
tion rtiquirod to produce tho viablo gamoU's of this 
sjiecies More probably, therefore, a true metaphose 
plate w forraeri, though the stage may lie rapid and 
not easy to find 

The technique which I have iiwsl further revoais 
the structure of the mitotic chromosomes m n way 
not otherwise jiossiblo The methisl can only be 
applied to tho study of mitosis m pollen grams and 
pollen tubes, but the thick wall of the pollen gram 
apparently modifies tho action of the fixative 

By this fixation tho ehromosoines show st nations 
which are intlepi-nderit in each chromatel, and are 
liresumably caused by a slight separation of the coils 
of tho spiral chromosome thread It is not possible 
to determine the direction of coiling, but there is 
evidently no change of direction, since there are 
no breaks m the spaemg of the coils 
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Ijongth of arm of cljroinoaomo 
No of spirals 
Diameter of chromatid 
Calculated diameter of chromosc 


B of the fossils , but the results, obtamed with a few mmutes’ 

preparation from coal fossils, usually so hard to deal ] 
with, soemod to me most surprismg Higher magni 
h p fications givmg 300--400 diameters with od-immersion 

lenses are also feasible. 

2p Henby H. Dixon 

School of Botany, 

Trmity College, Diiblm. 

^May2. 


Evidently the atmetiirea shown hy this tcchnupie 
are comparable with those illustrated by Vojdovsky 
at motaphaso in /I scam* and by Darlington at tolo- 
phoao m t'ritillarvi* The whole volume ot ouch 
chromatid is taken up by a chromosome thread 0 6 [a 
in diameter compactly coiled to give a rod approxi¬ 
mately twice Its diameter. 

Those findings are therefore incompatible with those 
of Sharp* and other workers of the chromonema- 
matrix school 

M B Vreorr 

John Innoa Horticultural Irwtitution, 

Merton Park, London, S W Ut 
May 1. 

■ 0’M»r». J , IJdt Oor . M , 1931 

• Wolsford, E a , Ann M . 88 JHU 

• wiUnii, E 1), 'Tho tell 111 IXvUoiimuit iunl Jlcnsllty” (Now 

York, 1028) Fl« 89 ... 

• Durllngton, (' 1), Vtoe llnii .S'or, B, 117 (In tlic prcsii) 

■ 8liui>. k \\ . m Oui,U. 1929 


Use of Reflected Light in the Examination of Fossils 
Sevkkal very ingenious methods for facilitating 
tho microscopic examination of tho atructuro of plant 
fossils have been recently deacribcd and illustrated 
m Nature No mention, so far as I have noted, 
has been made of that by which the smoothed surface 
of a fossihfcrous rock is examined by reflecteil light, 
as may be done with tho ‘iiltropak’ microscope. In 




Kw. 1 Pbotomlorogniplu of co 
boo of Wigan coni pnrMloI to bi 


this instrument, as many will know, the light is 
introduced laterally mto the body of the microscope, 
r^eoted downwonls by an annular mirror and 
brought to a focus by an annular condenser m front 
of tho olyeotive 

The accompanying photomicrographs (Fig 1) were 
made by this way, from ordinary co^. The method 
is equally applicable to siliceous and calcareous 


Effect of Orange Juice on the Growth of Laminaria 
Gametophytes 

Some mtorostmg nutritional effects have lioen 
observed m cultures of gamotophytio and young 
sporophytio plants of Laminarta aaccharxna Lamour 
by tho addition of low concentrations of orange and 
other fruit juices After tho Lamtnana spores had 
been introduced into petn dishes eontainmg 25 c c 
of filtered soa-wator, orange juice was added m tho 
proportion of 1 c o of a 1 per cent extract to each 
dish Control cultures were kept under idontieal 
conditions of light and temperature 

Normally, on germmation tho contents of tho spore 
jiaas through the germ-tube into the enlarged distal 
end, giving the early stage of tho ‘effective plant’ 
In cultures contammg sea-water alone, the young 
gametophytes remamm m this condition for a period 
varying from a few days to some weeks In cultures 
to which orange juice has been added, this temporary 
restmg stage is greatly reduced 

Previous investigators have shown that sexual 
organs may be produced either m the one-oellixi 
condition or from any cell of a filamentous gameto- 
phyte. The filamentous form of gamotophyto is 
produced either when temperature and light intensity 
are high, or when phosphate is present in excess of 
nitrate*. The presence of orange juice stimulates the 
formation of filamentous game- 

■- tophytes and also the produo- 

~ tion of sexual organs (Fig. 1, 

a and b) 

Algologists have frequently 
observed that, m culture, the 
plants floating m the surface 
film of tho medium show re¬ 
actions different from those of 
the submerged plants. It is, 
perhaps, not wnthout signifi¬ 
cance that in cultures to which 
orange juice has been added, 
the greatest growth is usually 
y observed m the submerged 
germlings. 

Analyses of sea-water made 
at different tunes of the year 
. . - show a marked dimmution in 

-!—— --—. the amounts of dissolved nitrate 

end phosphate present during 
''he spring and early summer. 
75 dtam. Experiments earned out witli 

cultures supplied with 1 o.c. of 
0*01 molar potassium nitrate, potassium iodide and 
potassium phosphate in addition to the fruit juices 
show an acceleration of growth and development 
which 18 equally marked (Fig. 1, e and d). Vigorous 
young sporophytes have been product in these 
treat^ cultures. 

Further experiments are m progress to detomiine 
the effect of different concentrations of various fruit 
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juices , of the addition of oaoorliin acid (vitamin C) 
oontamed in these juices and of other growth- 



KIO, 1 CulturcK 40 lUjTB old of germlootln* «poit» of Lamtnana 
latrkanna Lamour ., . , ,, 

a, Ounetophytea froin culture In aea-uatcr to widen Ire ol I per 
cent extract orange Juice wae added 

b, Gametophytea horn control culture, eca-wnter alone 

e, Gametoptiytea and young aporophytee from cull arc ol aca water 
and added loorganlo ealta, »7th I cc of 1 ptr cent cxtrait oraiigii 

from uintrol. eoa water and Inorganic aalu 
‘elfuctivo plant', ooiji, ooMplicro . mat, ninlo 
female gamotopliyU , apof , young aporopliyti 


d, Gametophytea 
gametu^]^, *//’, 


promoting substances* which are known to ctintain 
nucleic acid or its derivatives 

P W Cautkii 

Botanical Department, 

University College, 

Aberystwyth. May 16. 

* Harrtea, .ditia BU , 893 , 1932 .. ^ 

• Kociterldgc, Bioehm V, 14, 732 , 1920 J Kzpn Ilvl, 4, 301, 


Birds and Butterflies 

In reference to the palatability of butterflies, it 
may be interesting to record that the Australian grey 
butcher bird, Cractveut torqualue, does not object to 
eating butterflies A tamo bird which 1 have had 
under observation, though pinioned, manages to catch 
skippers of the species Anas^nta spheno«ena, when 
these are fly mg round flowers within reach. I have 
also seen the bird catch the same species m the early 
morning before the butterflies have become active. 
The butterflies are seised with the bill, beaten onco 
or twice against the ground or against some hard 
object, and then swallowed whole. The fact that on 
one occasion the bird caught and ate a skipper soon 
after it had been fed with its customary ration of 
raw meat mdicates that it was not hunger that 
persuaded the bird to take the butterfly. 

The same bird also eats the mtroduced sand lull 
anad, Hdtx p%eana. The victim may bo either 
orushed with the powerful bill or beaten against tho 
ground, bat an anvil stone such as used by the 
Kn glisti thrush IS not utilised. Much of the shell is 
sw3lwed, to be di^rgwj later in the pellet Exam¬ 
ination of fiiese pellebr also shows that ants are 
Areely eaten. 

L. OlJitfBHT 

. ((Curator of Museum). 

Publlo Library, Museum and 
Art Gallery, 

Perth, Australia. 

April 12. 


Chemistry of (Estrogenic SubsUnces 
In viow of tlie results publtshed by E. Fnedmaun 
in Natubk of Ajiril 20, we decided to mvostigatc tho 
eflect upon ovanootomised rats of tho two compounds 
KXK'Ciflcally montionod by him as costrogomo, namely, 
sodium boiizyhdonepyriivato and sodium furylidone- 
pyruvate These were prepared and purified exactly 
as described by Enodmann' They wore dissolved 
m water, the strength bemg 100 mgm m 3 c c , and 
admmistered m 6 doses of O-O c c , each compound 
tjoing mjectod into 6 rats Tho toclmiqiio omployeil 
was that described m the paper by Allan, Dickens 
and Dodds* 

A similar experiment was performed using tho two 
free acids (IIKI mgm dissolved ui 3 c c of sesame 
oil and dividod mto 6 doses of 0 6 c c ), fivo rats 
being used tor each of tho two acids 

Exaniitialion of the vaginal smears showed that 
there was no cestrogomo activity either with aqueous 
solutions of the sodium salts or with solutions of tho 
free acids m oil when injected in amounts of luo 
nigni per rut 

J VV Cook 

Research Institute, 

The Cancer Hpsjiital (Em ), 
iKindon, S W 3. 

E. (! Dorms. 

Couilauld Institute of Bioi henustrj', 

Middlesex Hospital, 

London, W 1, 


Research and the Library 

The suggestions of Dis Beiry and Konser on this 
subject* will 1)0 of interest to all who are appallisl 
by tho unabatmg flood of scientific literature 

There are two points to which I would ihrixit 
attention Eirst they state; “It has long boon the 
practice of ohomKal journals to accept only new 
matter, and this cut down to the briefest account. 
This prmciplo can bo adopted with advantage m 
other scientific subjects” Chemistry is an exact 
science, and what may bo an excellent method of 
presenting its results may not be best for a biological 
subject. In zoology a statement of results or observa¬ 
tions iB valueless unless it is followed by a discussion 
in which tho new results arc correctly orientated in 
relation to previously known facte Eacts by them¬ 
selves mean nothmg, only when they are seriated 
into a hypothesis do they take on any value. 

Tho adoption by certain zoological journals of tho 
criteria of chemical journals has had the unfortunate 
offoot of restricting disoiission and has produooil a 
multitude of isolated pieces of mfomiation Tlius 
I oanuot agree with Drs Berry and Bonser when 
they suggest that accounts of tho debates of c.ortain 
societies should not be pubhshed, for by ordered 
discussion alone can science bo advanced. Tho more 
aocumuiation of details and isolated facts is not 
soientifio advancement 

A scientific paper should consist of three parts: 
an mtroduotion explaming why and how the m- 
vestigation was undertsikon ; the observations; and 
finally their mterpretation. If all papers were so 
composed and there was adequate discussion of all 
pomta raised, not only would tho pubhcation of 
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incomplete work be chocked, but also the number of 
papers jiubliHlied would be halved, for the discuHSion 
would show the writer that lialf the facts ho would 
normally record are insignificant details havmg no 
liearing on his general argument 

Secondly, the suggestion of Drs Berry and Bonier 
that there is a tendency for the young research worker 
to be judgml upon the number of his papers rather 
than on their ijuality, gives rise to many thoughts 
which cannot be touched on heri' But it does prompt 
the ciuestion as to how nun h resoaieh is done with 
the idea of the advancement of some branch of 
science and how much for addeil professional ipiahlica 
tion To day, even for minoi posts, canihdates are 
exjS'Cb'd to liave reseurth qiiahhcntions, and 
(juontity rather than quality will continuo to count 
unless those resjionsiblo for making such appoint 
ments are prejiared cither to seek sm h expert 
advice on the publications of the candiilates as they 
would for a senior iiost, or (o pay less attention to 
this aspect of the qualificiitions 

Whethi'r the apparent respect paid to all forms of 
resi'aich IS genuine is another matter, for the rewind 
for the most brilliant n'seauh would ajipeai to bi‘, 
not the means and leisuie to continue it, but a (lost 
involving su< h adiniiustrativo or teiu-hiiig iluties as 
to make furthei rctsauh impossible 

(1 E H Koxon 

Uepaitment of Zoology, 

University of (ilasgow 

■ NatI’RR, 1*8, imt, April 27, 1026 


Plastiaty of Rock Salt and the Taylor and Becker- 
Orowan Theories of Crystalline Plasticity 

In Prof Taylor’s theory of crystalline plasticity' 
the process of slip is conceived as the result of the 
propagation through the lattice of a definite type of 
deviations from the ’ideal’ structure, so called dis¬ 
locations* The path of a single dislocation m general 
18 liimted by the faults or flaws in the crystal and it 
IS assumed that the numljcr N of propagated ilis- 
locations mcrcases during the course of the process 
Every dislocation is the centm of a field of stress , 
the various dislocations influence each other’s motions 
and it 18 shown that centres will escape from each 
other only if the applied ext<>nor stress exceeils 
a certam value, mcreusing with N Hence the stress 
necessary for further deformation mcreasas with the 
deformation already attamed (‘shear hardenmg’) It 
IS suggested by Taylor that the dislocations might 
arise as a conseijuence of thermal agitation, but no 
explicit explanation is given of the progressive 
mereaso of N 

Now, m the Bockor-Orowan theory, ghdmg is eon- 
coived as starting froVn 'jumps’, origmating at 
favourably situated flaws under the combined in¬ 
fluence of the exterior stress t (enhanced by the so- 
oalled stress-concentration effect), and of thermal 
agitation (producing local stress fluctuations*) This 
conception leads to a relation between t and the 
rate of flow, from which also the mimmiim value y 
neoeesary to produce an observable rate of shear at 
a given temperature can be estimated. It is put 
forward by Orowan (1 o , p. 039) that these local 
jumps initiate dislocations of similar type as con¬ 
sidered in Taylor’s theory If such dislocations, onoe 
formed, move only over a flmte distance and are 
then arrested at ‘opaque’ flaws, it would seem to us 


that they will give rise to an ‘mtenor’ field (similar 
to that mtroiluced by 'Taylor, though now essentially 
connected with the lattice distortions at the places 
while ilislocntions liave been arrosttsl), of a stress t, 
imn^HHUig with the number of dislocations formed 
In those regions where jiimiis have occurred the 
interior field in the mam will counteract the exterior 
field, and thus we must expect that the production 
of new dislocations will take place at a continuously 
deereosmg rate When t, has increased so much tha( 
T — T, approaches to tho value y, the deformation 
jiracticaliy comes to a stop, as then new dislocations 
are fomiiHl so slowly that their only effect will Ik 
a very small cm>p. Reasoning along these lines it 
seems possible to arrive at a combuiation of the two 
theories, which oxplams both tho shear lianlening 
effect and tho dependence of the rate of flow upon 
exterior stress and temperatiin**. 

'The picture obtained suggests that tho plastic 
jiroperties of a crystal will be enhanced if it is iiossihle 
to ki-ep down the interior field t, It seems worth 
while to consider from this pomt of view the remark¬ 
able fort, obsorvwl by Smekal*, that on stretching a 
pwee of roi k salt the actual gliding among several 
eijuivalent sets of glide planes chooses that set, for 
winch tile direction of gliding oeciipios the shorti'st 
way in tho piece If it is ussumed that a certain 
jiroportion of tho dislocations which arrive at the 
Burfoco layer of the crystal are able to ‘oscaiie’, so that 
they do not contribute to the mtenor field, the 
interior field for a given total shear will bo the 
smaller when the number of dislocations that can 
arrive at tho surface is greatest, which will be tlie 
case for the shortest glide path 

'To some exU'nt, similar n'asoniiig may perhajjs 
help to understanil the much discussed influence of 
water on the plasticity of rock salt If the water has 
a 'healing' effect on the surface layers, those dis 
locations which were arrested by flaws in these layers 
can escape, and thus a decrease of t, will bo effected 
This means that a definite exterior stress can give 
rise to the birth of a larger number of dislocations 
and thus to a laiger shear 

Tlie above suggested ‘explanation’ of the JofK 
effect as a ‘surface effect’ apparently fits in with the 
conceptions of W Ewald and M Polanyi* If it were 
assumed, as has bcHin proiKJsod by Smokal and 
co-workers’, tiiat the water penetrat«>8 into the crystal, 
an increase in plasticity could bo effected also if tlie 
‘opacity’ of internal flaws for tlie passage of dis¬ 
locations were dimuiished, thus mcreasmg their mean 
‘free path’ L This second explanation would be 
similar in nature to that acci'pted by Taylor for the 
mfluenee of temperature on the degree of jilastieity 
W (1. Burhers 
N atuurkuiidig Laboratonuin 
der N V Philips’ Qloeilampenfabrieken, 

Emdhoven, Holland. 

J M Buroers 

Aerodynamical Laboratory, 

Delft 
March 18. 
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• llila wUl be set forth In more detail In Chapter V (notion 11) of 
a “Roport on Vlnoalty and Plartloity" pubUahrt by the Royal 
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Electrical Properties of Wires of High Permeability 
In tho course of ftn investigation into the pio- 
porties of wires of tho high permeability nickel-mm 
alloys of tho mumotal group, wo have found somi' 
mterestmg results when such wires are inaile to carry 
alternating ourrcnt at audio-frequencies 



There is a pronounced 'skin effect’ even in fine 
wires, owing to their abnormal permeability, at 
frequencies as low os SOpenwls per second, at present 
tho limit of our oxpeninonts In addition, tho appli¬ 
cation to the wiro of a small external axial magnetic 
field of the order of that of tho earth, causes a 
strikingly large change in its impedance 



Fio 2 


When the external field is constant it is found 
that the effective (a o.) resistance vanes with the 
value of the altematmg current in the wire, and for 
any frequency always comes to a maximum for some 


partii ular current which for oonvonionoo we may call 
tho optimum current for the wire at that frequency As 
lui exami»le. in a miunetal wire, 23 5 cm long and 
0 0457 cm in diameter (dimension ratio 510) suitably 
heat-treated, tho variation of effective resistance 
with current at a frequency of 500 p p s is shown m 
Fig 1 It will bo observed that there is a slight hut 
appreciable hysteresis effect 

When the current m the wire is kept constant at 
tVie ‘optimum’ value of 14 6 milli-amporeh, and tho 
external ax'iul magnetic field is varietl, tho \ ariation 
of effective resistance is shown m Fig ‘i A small 
hysteresis effect is agam noticeable For currents 
either larger or smaller than tho optimum, the 
corresponding field-resistance ciirv-es ho below that 
shown m Fig 2, and their maximum gradients are 
smaller 

Changes in reactance as current or external field 
IS varied also occur, but are m gc-noral smaller than 
those of effective resistance 

By using a wire with a larger dimension ratio, the 
changes of effective resistance m fiolc’.i less than 0 2 
gauss may be considerably increased As an example, 
a wire of length 15 25 cm and diameter 0 0179 cm 
(dimension ratio 850) carrying a c at 500 p p s. and 
lying horizontally at right angles to tho magnetic 
meridian, suffered a decrease in effective resistance 
of about 18 per cent when turned through 90° m 
tho horizontal plane This, combined with a power 
factor lu tho wire of 0 97, means an impedance 
chaiigo of about 17 per cent, if the small reatfance 
change bo ignored 

A detailed account of these oxi>eriments wiU 
shortly bo published elsewhere 

We are mdebted to the Admiralty for permission 
to publish this note 

E P Hvkrison 
fr L Tttrnkv 
H Rowe 

Mme Design Di'partmcnt, 

HMS Vernon, 

Portsmouth. 

April 5 


Thermal Oxidation of Formaldehyde 
('arrpthjcks anil Norrish* have observed that tho 
polymonsation of formaldehyde is mduoeil by formic 
acid, produced m the photochemical oxidation An 
mduccxl polyunensation apparently accompanied by an 
mduced decomposition occurs m tho thermal oxida¬ 
tion, at temix'ratures as high as 317° This i-coction 
possesses iniuiy features of mterest from the point of 
view of tho theory of chain reactions Direct analysis 
has shown that the rate changes with time as pre 
dictcsl by tile thcsiry tor chains with degenerate 
branching* Furthermore, m a senes of mixtures, 
the initial rate depends on tho third power of the 
formaldehyde concentration and is mdependent of 
oxygen concentration down to pressures of a few 
millimetres In a single experiment, however, these 
conditions do not hold good, and with a sufficicntly 
high initial velocity, good urumoleoular constants 
can lie obtained over a largo range. 

It 18 not easy to explain this effect by a talalyais 
due to tho final products, but Semenofl* has shown 
that such behaviour is to be expected in leactions 
where there is a mutual mteraotion of chains Perhapw 
the most unusual feature occurs m tho experiments 
with Vessels of different diameter No considerable 







difference could bt' observed m the amounts of CO 
and CO, produced m a given tune m a Heries of \ essels 
ranging from a 161 c c bulb down to a 1 ram 
capillary tube, despite the fact that polymerisation 
in the narrow tubes was sufliciontly rapid to cause a 
considerable diminution m prcsaiire instead of the 
usual increase due to the reaction 2H CH0+0,-» 
2CO f2H,0 However, when a tube packed with 
powdered P 5 Tex glass was substituteil, the course of 
the reaction changed and the gaseous product eon 
sisted almost entirely of CO, Packing has a similar 
effect on the course of the oxidation of acetvlono*, 
but the rate of production of CO falls off rapidly 
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when the diameter is decreased below 6 mm ‘ This 
critical region of diameters, if it exists, must he well 
below 1 mm m the case of formaldehyde, yet the 
other charactoristics of the reaction are certainly 
mdicative of a oham mechanism 

R Spence. 

The University, 

Leeds 

< Csmithen sod NorrUh, Nature, US, &S2 , 1015 

* Svmniioir, "Chemical Klnitlca and Chain Renotlona' , p 167 

■ Semenoir, Z phyt Chtm , 88 B, 54 , 1085 

* KUtlakowakv and Lcnher, J Amtr Chem Sor , 68, 3785 , 1010 

* Spence, ,/ Chem Soe , 6S6 , 1032 


Points from 

The addition of echo sounduig gear to the Johan 
Hjort enabled that vessel to reveal nnsiispeeted 
features of the flooring of deep fjorils, and to locate 
swarms of spawning cod in the neighbourhood of 
Lofoten. Those, writes Oscar iSund, were inauily m a 
layer of 10-12 metres thick at a constant depth 
where a somewhat lower oxygen ooncentiation and 
greater acidity could also be deti'ctod 

Prof S K Mitra and P Syam report the detection 
of radio waves returned from a height of only 65 km 
Although those have only been detected occasionally, 
the authors believe that the ionised layers to which 
the effect is due exist usually in a diffused form which 
strongly absorbs longer waves, and affects the virtual 
height of tile Kennolly Heavisido region above it 
An error in sign (later corrected) in Prof Soinmcr- 
feld’s original paper on the attenuation of radio waves 
had led to the prediction of a zero field intensity at 
finite distances from a radio transmitter K A 
Norton points this out and giv'os a new empirical 
formula for the field intensity, applicable, however, 
only to a plane earth 

l^e existence of a catbmnm isotope of mass 118 
has been dotlucod from the baud siiectnim of the 
light emitteil by cadmium hydrides, but has not been 
identified by means of tho mass-spectrograph. CiOsta 
Stenvinkel and Enk Svonssoii claim that the evidence 
from the spectrum of the light omitted by the hydrides 
18 conclusive, as is shown by its ability to detect the 
existence of other known isotopes ofeothmum and zinc, 
for which the mass-spectroscopic evidence is conflicting 
The mtroduotion of heavy hydrogen in place of 
the ordinary vanety in organic compounds changes 
the Raman spectrum of the light scattered by those 
compounds Prom the shift observed m certem 
spectrum lines of benzene, A KhtandDr A Langsoth 
associate some of tho spectrum lines with the struc¬ 
tural characters of the benpno molecules 

The neutrons spontaneously omitted by phos¬ 
phorus previously bombarded with other neutrons 
(from a radon-beryllium source) may possess more 
than four million volts energy In I. Gurevich’s 
view, neutron emission is a seconilary process, and 
not a primary process as suggested by Curie, Johot 
and Preiswerk. 

From the general pruioiplos of the quantum theory, 
Prof, G. Temple deduces the paradox that any two 
‘operators’ which represent physical variables must 
commute. This would make Planck’s constant zero. 

The arrangement of the chromosomes during cell 
division m the pollen tube of the tulip is found by 


Foregoing Letters 

MissM B ITpcoft to bo normal, unlike tho behaviour 
reported by O’Mara m the case of tho Lthum regale. 
From measurements of the structures involved. Miss 
Upcott concludes that the whole volume of the 
chromatid is taken bj a chromosome thread com¬ 
pactly coiled 

Prof H H Dixon submits photomicrographs of 
coal by reflected light, taken witli the ‘ultropak’ type 
of microscope in which the light is mtroduoed laterally 
mto the body of the microscope, and reflected down¬ 
wards by an aimular mirror 

The addition of orange juice to sea-water quickens / 
the development of the sea-weod, Lamtnana aacchar- 
tna (sugar wrack) m its early stages, the greatest 
growth bemg observed m submerged germlmgs 
P W Carter gives diagrams showmg this effect, 
and also that of the addition of potassium salts. 

As a contribution to the discussion on the palata- 
bdity of butterflies, L Olauert writes that he has 
observed the Australian butchor-bird catching 
spocunons of the species Anaaynta sphenoaena oven 
when not driven by hunger. 

Experiments by Profs J W Cook and E C Dodds 
fail to confirm the recent observations of E. Friedmaim 
on tho ceetrogonic activity of sodium benzylideno- 
pyruvate and sodium furylidenepynivate upon rats 

In order to explam the progressive increase m the 
shearing force needed, and the irreversible deforma¬ 
tion with temperature in the case of experiments with 
rock-salt. Dr. W. G. Burgers and J. M. Burgers 
propose a combination of the theonee of Taylor and 
of Becker-Orowan. The new theory, it is claimed, 
also explains the increased plasticity of rock-salt m 
process of solution, ascnbmg this behaviour to a 
surface effect, as against Smekal’s hypothesis of 
internal cracks. 

Niokel-iron wires of high penmeabihty show an 
abnormal 'skm effect’ (mainly surfaoe conduction, 
owing to mcreased mtemal resistance) for low audio¬ 
frequencies. An external magnetic field increases 
the resistance. Dr. E. P. Hamson, G. L. Turney 
and H Rowe give graphs showing tho variation of 
the resistance with current strength and with the 
external magnetic field. 

The presence of powdered glass changes the course 
of polymerisation and decomposition of formaldehyde 
(at temperatures up to 317°), producing CMDon 
dioxide uisteswl of carbon monoxide and water. 
Dr R. Spence interprets this effect as duo to the 
breaking of the reaction chains owing to deactivation 
of active molecules by oolluion with increased surface. 
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Research 

Gunt Hand-Axe from Shenngham, Norfolk An alto¬ 
gether remarkable and gigantic hand-axe, diucovered 
embedded m the beach below Beeaton Hill, Shering- 
ham, by Mr J P T llurcholl, has been fagureil and 
desonb^ by Mr J Roid Moir (Proc Prehiatorui Soc 
East Anglia, 7, Pt 3) The implement mi'asiires m 
its greatest length 16j inches, m greatest width 
inches, m greatest thickness 6j inches Its weight is 
approximately 14^ lb It was derived originally 
from the base of the t'romer Forest bod, which rests 
upon the surface of the clialk The implementiforous 
b^ runs in beneath the Forest Bed strata and the 
glacial deposits which form the cliff, some 200 ft in 
height. The material of the axe is of flmt, the colour 
of the flaked surfaces bemg jot black The ridges 
and outstondmg parts aro abraded, and it is striated 
in places There is a small area of the cortex remam- 
ing, which shows a ferrugmous stainmg It is a 
specimen of the ‘plates.sifonn’ typo, that is, rhom- 
boidal in section m the anterior portion and showing 
the remains of both the dorsal and v entral planes or 
platforms of the rostro carmate stage In two other 
specimens cited for purposes of comparison, oommg 
from East said West Kunton, one is clearly of the 
‘platessiform’ typo, but the ventral plane is portly 
transformed mto a cuttmg edge, while the second is 
equally cletirly of the 'batiform’ tyjie, in which the 
section through the anh’rior portion is triangular in 
section, the lower angles of the triangle representing 
the cutting edges Hand-axes showing those charac¬ 
teristics have boon discovered not only m England 
but also widely distributed over the earth’s surfetco 
The numerous specimens discovered m the basement 
bed, belongmg to the early Pleistocene epoch, are as 
highly specialised as are those of any later prehistoric 
period and represent a very definite and necessary 
stage m implemental flevelopment No adequate 
explanation of the purpose which the gigantic size 
of the Shermgham axe could serve has been offered 

Racial History in Scandmavu. Dr Stanislas Zejm- 
zejmis has constructed an Euithropologioal map of 
Scandinavia, and from this has reconstructed the 
racial history of the peninsula in the light of arcliaio- 
logioal and historical material. He has drawn his 
anthropological data mainly from military statistics 
and other published material, which he has analysed 
in accordance with the anthropological methods of 
Czekanowski {L'Anthropologie, 46, 1-2) The existence 
of four physical types la established a.a ‘fundamental’ 
m the sense of Czekanowski Mediterranean, Nordic, 
Lapoid and Aimenoid The Mediterranean provmces, 
which play an important part m the peninsula, aro 
centrally situated at Daleoarlia m Sweden, and 
Hedmark and Oppland in Norway They aro sur¬ 
rounded by provinces of transition m which the 
Mediterranean type dimimshes m favour of the 
Nordic or Lapoid. The essentially Nordic provmces 
form not one, but two zones, the first in southern 
Sweden (Skaraborgs, JknkOpmgs, OestergOtlands, 
Oflteboigs, Aelvsboigs), the second m Norway (North 
and South Trfindelag), lying on each side of the 
lenticular centre. Outside these provmces are 
territonee m which w found a strong proportion of 
the lapoid element In the north of Norway (Tromso 
and Finmarfc) this reaches as high as 33 per cent In 
Sweden the proportion is not so great, m the south. 


Items 

Scania and the adjacent regions correspond to the 
Norwegian Kogalaiid The Armonoid does not play 
an important part, and nowhere does it exceed 3-5 
per cent The most lUiiMeiit stratum of the prehistoric 
population (for example, Stagonos of the Ancylus 
period) is Mediterranean, possibly Cro-Magnon It is 
followed by the Lupoids of the south, who possibly 
are to bo related to Ofiiet The northern Lapoids 
are distmot and later, being Laps The Nordics 
appear with the last great neolitliic migration mto 
8 candmavia The brachycephals of southern Scan¬ 
dinavia are to bo closely associated with Magleinose 
and the Danish kitchen middeas The Nordics belong 
to the followmg Littorina porioil when the climate of 
Europe, becoming drier, was favcnirable to their no¬ 
madic habits The Norwegian Nordics are of secondary 
origm The Armenoids appear to have arrived at the 
end of the neolithic or beginning of the bronze age 

Spearman's General Factor in Mental Activity. Char¬ 
acter and Personality, 3, No 2, contains an article, 
“On the Nature of Spearman’s Cleneral Factor”, by 
Prof Wni MoDougall Ho presents Prof Spearman’s 
ease for the existence of a general factor, usually 
represented by the letter 0, which enters into all 
mental activity and is revealed m mental testing, 
and he considers the problem of dotenmnmg the 
nature ot O Two questions arise First, m what kind 
of operation does O most clearly manifest itself J 
Secondly, what is the underlying cause or condition 
which thus manifests itself 7 To the first question a 
satisfootory answer can be given, but the second 
presents a niimbor of problems iSpoarman favours “a 
quantity of intellective energy” as the answer 
McDotigoll criticises this view, and suggests that both 
the supply and the direction of onorgy should be 
considered, and that a definition of G as "power of 
effective concentration of energy” is nearer the truth. 
The study of the effect of emotional excitement on 
cognitive activity, and the lock of any common factor 
so far from tests on animals, leads to the conclusion 
that ‘integration’ is the answer to the problem “In 
proportion to the degree of integration achieved the 
whole mind works os one system which dominates 
and controls all its parts ” Prof. McUougall does not 
claim that his solution is final, but his arguments 
are stimulating and convmoing 

Chinese Fishes. In the Journal of the Shanghai 
Science Institute (Section 3, vol 1. 1034), Mr Shigeru 
Kimuru publishes a “Description of the Fishes 
collected from the Yangtze-kiang, Chma, by late 
Dr. K. Kishinoiiye and hia Party m 1027-1929” The 
collection is very largo and of considerable mterest, 
oonung from the tributaries of Yangtze-kiang, from 
Szechwan Province, euid consisting of fishes belonging 
to 63 genera and 28 families There are among them 
11 new species, one of which is a handsome member 
of the SalmomdsB, Hucho bleeken, represented by one 
speoimen only from a mountain stream The name 
Hucho is from Hu yu, meomng tiger-fish, a name 
given by the natives to various different forms 
Seven new species belong to the Cyprmidte, and one 
ettoh to the Cobitidse, Siluridee and Bagridee. The 
paper is well illustrated by plates in black and white, 
and there is a map showing the localities from which 
the matenal w6Ui oolleoted. 
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Cnisucea of the Vanderbilt Expediuons. The fifth 
volume of tho “tJcientifio KoHulta of the Worlil Cruise 
of the Yacht Alva", 1931, with William K Vanderbilt 
commandmg, deals with Crustacea {Utomatopoda and 
Brachyura By Lee Boone Bull Vanderbilt Marine 
Mug , 6 , 1934 Huntmgton, L I, New York, XT S A 
Printed Privately) It doacnbea the aoological 
material personally collected by Mr Vanderbilt 
during a series of cruises m his yachts, and deposited 
in his marine museum Tho lati-st collections were 
maile by tho yacht Alva, and the present work is as 
beautilully prmted and illustrab'd as wore tho former 
volumes Miss Lee Boone describes e\ory species in 
detail, many of them being \ery rare, citing the typo 
of each and when' it is to bo found, its distribution 
and reference to previous descriptions Thei'e are 
tliree now species of crabs AcUromorpha ahxe, an 
mtoresting lorm representative of a httlo-known genus 
of tho family Leiicosiidie and resembling m ajijiear- 
anco tho cancroid genus Ac/tm • Luigorarrinug elegana, 
a new swimming crab connecting tho sub-family 
CaphyrmnB with the Liipinie and AcUm apkrodUa, 
a pretty little crab from the coral reefs of Bah 
Colour plates and notes of several forms were nimle at 
the time of collecting by Mr W K Belanske, staff 
artist of the nxjicdition, under tho direction of Mr 
Vanderbilt, and ore depositeil in tho Vanderbilt 
Marmo Museum 

Storage of Avocado Pears As M<‘iiiuir No 1, tho Low 
Temperature Researih Station of the Imperial College 
of I'ropioal Agriculture publishes a study of storage 
possibilities with Avocailo pears, which includes 
pomts of both scientific and commercial interest. The 
authors, Dr C. W Wardlaw anil Mr K R Leonard, 
point out that most of the orchards of this plant 
m the West Indies are stocked with jilunts grown 
from seed so that there is groat variety in tho proiluco, 
a diversity which extenils to their behaviour m 
storage conditions anil makes their behaviour quite 
impossible to prciUct m relation to an export trade 
They emphasise, therefore, that tho first sti'p, if an 
export, trade is to be built up, is to sidect certain 
definite varieties, which these preliminary ti-sts show 
to possess possibilities, to use these only for purposes 
of propagation, and to study the behaviour of experi¬ 
mental consignments of these varieties under export 
conditions It is suggested that those prelimmary 
exports should bo kept at a steaiiy temperature of 
46° F At this temperature many of the local varieties 
manifest phenomena of ‘chilling’ which have con¬ 
siderable interest. Maturation processes still continue 
m tho internal tissues m these chilletl fruits, but 
the biochemical processes take an abnormal trend. 
The onset of chillmg is shown to be closely associated 
with a phase of the process of ripening m tho fruit. 

Taxonomy of Wild Hybfids. In his presidential 
address to the Botanical Section of the American 
Association for the Advancement of Soionco {Scutux, 
81, 161), Prof K. M Wiegond discussed the subject 
of wild hybrids from the taxonomic pomt of view. 
He cited his experience with the genus Amelanchier 
m eastern North Amorioa, m which, after many 
sortings of herbarium specimens, he finally reduced 
them to sue piles (species) and a seventh pile including 
heterogeneous forms with inteirnediate or combma- 
tion characters, local distnbution and other features 
of hybrids In Newfoundland, where the conditions 
had been disturbed by forest cutting, a mixture of 
hybrids was found, but in less disturbed areas the 


plants were more uniform The conditions of hybridity 
in various other genera, such as Cralaegua, Bubua 
and Quercua, arc disousseil, and it is concluded that 
hybridisation has probably played little part m 
evolution The eastern American species are regardeil 
as nearly all going back to the Glacial period or much 
earlier, and species formation as a very slow process 
AVhilo this doubtless ooutams much truth, it is possible 
that the evolutionary unportiinco of poljploiily, and 
particularly amphidiploidy, has been undorostunatod 

Life-History of Endophyllum sempervivi, A wry full 
account of the lifo-history of a rust fungus on house- 
leek plants has recently been published by Dorot.hy 
Ashworth {Trans BrU Mycol Soc , 19, Part 3, 240- 
26H, February 1935) Investigations have boon mode 
uito almost all the phases of activity of the fungus 
Bmucloate spondia gennmate to form germ tubes, 
which penetrate tho epidermal walls of tho host 
Uninucleate mycelium is prcsluccd, and spermagonia 
appear m spring Masses of eecidial prunordia occur 
at the base of each spermagonium, and after the 
production of secondary pnmordia, tho hyjihse be¬ 
come bmucleate by nuclear migration iEcidiosporcs 
formeil from those myoehal threads have four nuclei, 
and give rise to a tn-septate promy cehum from which 
four spondia or liosidiosporos are abstnetod It is 
interesting to note that oicidia can be formed without 
the intervention of the spermatia , diploid mycelium 
i an bo produced as a result of hyphal fusions 
Endophyllum aempervivt is a perennial fungus, and 
the mycelium appears to be alway's uninucleate until 
lecidia begin to develop It is not typical of the rust 
fungi m tliat scidiospores produce basidia directly, 
without the mterv'ontion of uiedo- or teleuto-spores 

Ship Waves T H. Havelock (Pror Boy Soc , A, 
April 10) has made some calculations on tho wave 
inakmg resistance of simplified ship forms, takmg into 
account fluid fnction. In the absenee of fluid fnction, 
the energy absorbed m making waves is the same 
whether the model is moving bow first or stem first, 
even when the model is not symmetrical fore and 
aft The mam effect of fluid fnction is to lower the 
relative wave-making effects of the after parts of the 
surface, and m some oases calculatwl tho effectiveness 
of the stem is lowered by about 40 per cent 
This reduction mtroducos a difference between the 
wave resistances for aheail and astern motion 
CeJculations are also made of the wave profile using 
the corrections for fluid friction, and these agree well 
with observation 

Rotation of Molecules in Liquids. X-ray studies liavo 
shown that tho molecules of a liquid possess a spatial 
distribution comparable with that oooumng m a 
orystallme solid The centre of gravity of a liquid 
molecule can be unagmod as oscillating about a 
pomt which 18 itself slowly movm^ Furthermore, 
there exists a coupling between neighbouring mole¬ 
cules, and hence the latter cannot be considered as 
completely free to rotate. Instead, they are oon- 
Btramed to perform rotatory oscillations about an 
axis tho orientation of which vanes slowly. The 
effect of this oonstramt on the moleoular polarisation 
and the Kerr effect of a liquid substance has been 
exammed by P. Debye {Bull Claete Sot., Acad, roy 
Bdg , 31, 166; 1936). The calculation shows that 
the oouplmg, measured by the energy required to 
rotate a molecule through 90°, is quite large, bemg 
as much as 10 kT for water. The fact that the 
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molecular polarisation and the Kerr effect of a 
substance m solution are both loss than for the Isame 
substance in the vapour state also follows from the 
theory. Thus the effect of dissolvmg monoihluro 
benzene m hexane is lomplotoly explicable on the 
basis of a coupling energy equal to 0 75 kT. 

NegaUve Ions in the Glow Discharge Little work has 
been done on negative ions m the glow discharge, 
and they are commonl_\ nogleck'd m theories of the 
discharge. J L Spc>n< er Smith ha.s earned out 
careful work on the glow dischargi' in loilmo (Phil 
Mag , Apnl and Maj. 1935), and he fmds that in tins 
vapour negativo ions an' piesent in large numherH 
and exert a strong mtluenoe In om senes of experi¬ 
ments V'arious regions of the discharge were investi¬ 
gated by the Langmiiu probe method, and an analysis 
of the probe currents showed that negative ions are 
present m numbers atxiut equal to the positive ions 
In further work, negative ions from the discharge* 
were drawn through a perforated probe elc'ctrocle mto 
an independently exhausted space and analyscxl by 
a magnetic field I“, I,~ and 1,” ions were fennel 
The beams of negativ e ions obtainc*d m this way wen* 
used for some approxunate measurements of the 
collision pnibabilitv between negative* ions and 
neutral icxline molecules hy moasunng the ahsoiption 
of the beams m iodine vapour 

New Method of Distinguishing Amylases llasing him¬ 
self upon the observations of Wijsrnan (Jtev 7'nir 
Chtm , 9, 1 , 1890), K Venkata fliri has recently 
Buggestecl a simple ciiiahtativo methcxl of character¬ 
ising different amylases which may prove to have a 
wide range of usefulness (J Induin Inst. Set 17A, 
11, 127- 129) A small drop of the enzyme is added 
to an agai' gel carryuig a suspension ot starch and 
allowed to diffuse for 24-28 hours at laboratorv 
temperature The gel is in a Petri dish, and at the 
end of this period a dilute solution of iodine is jioured 
on for a few minutes, until the diffusion zones show 
clearly In the case of 3-amyIaso the central diffusion 
zone is coloured violet ; in the case of a-amylose it 
is colourless The results of its use with taka-diastasc, 
salivary 6unylase and pancreatic amylase are desei ibed 

Standard Methods for Testing Wood Preservatives In 
1930, a conference was held m Berlui to discuss the 
possibility of arriving at a standard method for 
testmg the toxicity of wood preservatives in the 
laboratory At this conference there was general 
agreement as to the form which the tests should 
take, and a report of the decisions taken wa.s published 
m Natubb (126, 921 , 1930) A committee was set 
up at the meeting to organise a senes of co-operative 
tests to determine how far the suggested method 
could give consistent results when carried out m 
different laboratories by different workers, and to 
settle details of teclimque. The results of the com¬ 
mittee's work have been published m Angewandte 
Chemie (48, 21 ; 1936) in which w given an ocooimt 
of the experiments made m order to compare the 
activity of various isolations of the different tost fungi 
chosen, and of the results obtained in different 
laboratories m comparative tests on identical samples 
of sodium fluonde and creosote A detailed desenp- 
tkm of the standard methotl adopted for carrying 
out the recommended wood block test {KlOlzchen- 
nethode) ut also included, together with a note on 
the ‘agar’ method {Rohrehenmethode) It is to be 
hoped that, in future, labcffstory tests upon the 


toxicity of wood preservatives will be carried out, so 
far os (loasible, by this standard method, so that 
results obtauiod in different laboratories may be 
directly comparable 

Boundary Friction of Oxidised Lubricating Oils. Dr 
Reilgrove’s paper on the “Boundarj' Friction of 
Oxidised Lubiicating Ods”, n'Od before the Institution 
of Petroleum Technologists on April 9, ls in fact an 
account of experiments condiictisi diirmg the period 
1927-31 Conclusions then n'lu liisl agree substantially 
with thosi* obtauicd as ii rosidl of more nvent research, 
even though the particular problems under con¬ 
sideration weio attiu'keil from an entirely different 
angle Since small percentages ot the higher fattv’ 
acids improve lubricating f|iialities of mineral oils 
under boundary conditions, experiments were mode 
to ascertaui whether the less volatile petroleum acids 
exerted a like beuehcial (*ffe<*t Preliminary iiiv estiga 
tions with blonds of a mixed base distillate oil and 
1 per cent of fattj iwifls showeil that there was a 
definite variation ot eoolTiciont of friction with 
Winperatiire A sjieeial apparatus was, therefore, 
designed in which temperatiiie could be rigidlv 
controlled, and results proved that the lower mole¬ 
cular weight fattv' acids do not rcdiiio the coi'Hicient 
of static friction of muieial lubricafuig oils under 
boundary (onditioiis Moinovcr, they Hhowt>d that 
tlie true ciitcTion of lubricating values is rather ttie 
effective length ot the hydroearhon iham, normal 
to ihe Iwaruig surfaees, attachixl to the adsorbeil 
polar group, than the \ olume of the molecule The 
greati'i the length of this tiyilroi-arbon chain, the 
greater the flexibility of aitsortxsl molecules Such 
a theory in conjunction with tlicnnal vibration 
explains the low coefficient of friction of mixtures 
contammg the higher molecular weight saturated 
fatty acids Certain oxidation products of minenil 
lubricating oils are bcliovofl to be multipolar, and to 
them IS due the elimination of the frit tion/tempera- 
tun* rise iiormallv charm teristic of non oxidised 
inincial lubricating oils If, however, asphalt is 
foimeil and deposited on the b(>armg surfaces as a 
result of tho oxidisation, tlicn an merease in the 
coefficient ot static friction ls likelv’ to occur 

Systematic DispUcemenis of Lines in Stellar Spectra 
Tim radial velocity of a star os deteimmed from the 
line displacements in its spt'ctrum is found to depend 
slightly on tho lines chosen for measurement The 
lines of ihfferent elements give different results, 
though ingon<*ral those diffurcntial effects are only v ery 
small They niav bo caused by tho influence of mter- 
stellar matter or by londitioiis in the stars them¬ 
selves Tho latter cause of the effect has boon studied 
by Adams and McCormack (Aatrophys J., 81, 119, 
1935) m tho case of nine stars of different types, all 
of which are sufficiently near to eliminate the effect 
of interstellar absorption The chief lines affected 
are the H and K Imes of calcium, the sodium D Imes 
and a pair of Al i lines, all of which giv-e systematic 
differences of the order of —6 km/sec from the 
normal steilar linos It is suggested that the hj'po- 
thesia of a gradually exjiandmg envelope surrounding 
the star affords the best explanation of these results 
Tlireo of the stars (mclndmg y Cygni) are exeeptionalh 
interesting Tho neutral Fe lines give larger results 
than those from ionised Fe. and Ce ii gives larger 
values still In such cases the hj 7 >othesis of radial 
convection currents affectmg linos of different levels 
differently seems to be the only adequate oxjilanat ion 
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Iron and Steel Welding 


^''HE enormous change in tho general outlook on 
1 welding which has taken place durmg tho last 
twelve or fifteen years was never so well exemplified 
as by the attendance of some nine hundretl persons 
at the first meeting of tho symposium on the weldmg 
of iron and stoel organised by tho Iron and Steel 
Institute with tlie oo-operation of fifteen other 
scientific and teclmical societies, and held at the 
Institution of Civil Engineers on May 2-3 Sir 
Harold Caipontor presided, and pomtod out that tho 
whole question of woldmg had boon raised by Dr 
H J. Clough for the consideration of the Department 
of Scientific and Industrial Research 

The objei t of tho symposium was of a two-fold 
ihanvctor It was designed m the first place, and 
mamly, to discover what is now known, and m the 
socond place to map out fields of work for future 
development. Although welding is still m large 
measure an empirical art, a considerable amount of 
fundamental scientific work is now bemg done, and 
tho results of this have been brought together m a 
collection of papers which represents by far tho most 
important and comjirehensive collection of mfonna- 
tion on tho weldmg of the ferrous metals which lias 
ever been made. Tho papers were diviiled into a 
senes of groups, of which tho first dealt with prosont- 
day practice and problems connectwl with woldmg 
m the ongmeenng mdustries Shipbuilding, bridge 
and structural engmooring, railway material and 
pressure vessels, formed one sub section ol this group, 
the other dealing with tho aeronautical and auto¬ 
mobile industries, the production of chain, tho 
electrical, heavy engmeermg and machmery industries 
and tho weldmg of iron and steel castings and of 
wrought iron. 

Group 2 was concerned with tho practice and 
technique of weldmg, including tho apparatus and 
plant required The metallurgy of woldmg, and tho 
questions of specifications, msiwction and testmg 
formed Groups 3 and 4 It will come as a surjirise 
to many to discover how much real research w 
bemg done, and how fundamental are tho advances 


whioh are being made, at any rate m certain 
directions 

From tho various papers and discussions certain 
suggestions emerge rogardmg the Imes on which 
future development and research might usefully 
jiroceod These mcludo . 

(1) The development of plant for electric weldmg 
m which the ourreiit is automatically adjustable to 
suit the rate of deposit, together with tho necessary 
control of the arc 

(2) Despite tho work which has already been done, 
there are still very considerable gaps anil dis¬ 
crepancies m our information regarding the factors 
which affect tho fatigue resistance of all types of 
welded joints, particularly m comparison with similar 
solid, bolted or riveted constructions, and extensive 
research work on this pomt is most essential 

(3) The mvestigation of the effect on tho fatigue 
strength of various typos of treatment and electrocles 
and the comparative influence of alternating and 
direct current 

(4) Tho development of forms of welded con¬ 
struction which are based on a real knowledge of 
tho fatigue properties of tho welds for dynamically 
loaded structures (such as bridges) 

(5) Work on tho weldmg of the high carbon and 
alloy steels 

(6) Work on nondestructive methods of testmg 
welded jomts 

No aspect of weldmg, so far as it is applied to 
iron and steel, was omitted from this highly successful 
symposium The most grateful thanks of producers 
and users of welded structures are due to those 
responsible for the moetmg on one hand, and the 
authors of the papers on the other The only note 
of a critical nature which can possibly bo struck is 
the fact that the material presented was of such 
enormous dunensiotis that tho time avadahlc for its 
discussion was movitably greatly restricted. A 
further discussion of this material at some future 
date would form a fitting corollary to the moetmg 
alreatly hold. E. C T. 


Royal Observatory, Greenwich 

Annual Visitation 


T he Astronomer Royal read his report to the 
Board of Visitors of tho Royal Observatory, 
Groenwioh, on the occasion of the annual visitation 
of the Observatory on Jufie 1. 

The construction of the now reversible transit 
circle has been completed by Messrs. Cooke, Trough- 
ton emd Simms, Ltd., and the instrument is under¬ 
going final teste. The construction of tho two glass 
circles of 28 inches diameter, and tho etching of 
divisions ^aoed at mtervals of 6 minutes of ar^ave 
been oarried out successfully. When completed, the 
now transit oirole will be housed m the Christie 
enclosure next tho Yapp 30-inch reflector, A contract 
for a slit spectrograph for use with the latter telescope 
has been placed with Messrs Adam Hilger, Ltd 
This speotiograph is designed for use with one or 
three prisms at will, the optioal parts bemg made 


from ultra-violet glass giving good transmission 
down to 3600 A 

During the year, 9,676 transit observations were 
made, including 130 observations of the sun and 94 
of the moon. The observations of the moon continue 
to show a decrease m tho correction to the longitude 
given by Brown’s Tables, which were introduced 
into tho Nautuxtl Almanac m 1923. Nova Heroulis 
was observed on the meridian six tunes above pole 
and twice below pole. The position for 1936-0 is 
« 18» 6» 39 86», 8 -1-46'’ 60' 64 2' (Epoch 1934-99). 
42 plates were exposed on Nova Heroulis m the 
shtless spectrograph attached to the Yapp 36-inoh 
equatorial reflector All these have been calibrated 
for photometry, and where possible a comparison star 
has been included These plates will provide material 
for the study of the distribution of energy throughout 
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the spectrum. In addition, work has been earned 
out with the new telescope on the programme of 
colour temperature work 

The speotroholioscope at Greenwich was used on 
179 days. A photometer has been added to the 
instrument m such a way that the mtonsities of 
prommences and bnght patches on the solar disc 
can be measured m terms of the brightness of the 
undisturbed disc m wavo-longftlis ontsulo the absorp 
tion Ime concerned Measures of prominences liave 
been mode both in Ha and Work on the mtensi 
ties of the Fraunhofer lures has lieen commenced A 
hut has been built m the Christie enclosure, ui which 
a I6-mch omlostat has been mounted Sunlight is 
fed into the basement below the 36 inch equatorial, 
where It IS analysed by a 4 mch concave grating 
Magnetic observations have been earned out at 
Abingor throughout the j ear The mean values of the 
magnetic elements for the year 1934 are as follows 
Declination, W 11“ 41 1' 

Inclmation, 66" 39 7' 

Horizontal Intensity, 0 1H.’>33 
Vertical Intensity, 0 42965 
Some innovations have boon introduceil with the 
meteorological observations Regular observations 
of the amount of solid matter suspended m the air 
wore commenced on July 1, 1934 In November last, 
the worst month, a moan weight of 178 mgm of solid 
impurity was found m each KM) cubic metres of air 
Compared with the figures recently published for the 
previous year at other stations, it would appear that 
the pollution at Greenwich is fully as groat as that at 
any London station, and is not on the average sur¬ 
passed by any reportmg station m Bntam, although 
m Central Glasgow the pollution is worse at the 
worst times of the day The gaseous pollution of the 
atmosphere by sulphur dioxide has also been measured 
daily from January 1, 1935 


Alchemy 

T he first combined meetmg of the Chemical and 
Musical Societies m the history of the ancient 
University of St. Andrews was held in the Chemistry 
Looturo Theatre of the Uniteil College, St Andrews, 
on April 24, when Prof John Read, professor of 
chemistry, delivered an illustrated lecture under the 
title “The Frankfurt Emblems . a Resosurch in 17th 
Century Alchemy” The oulmmatmg event of tho 
evening was the singmg, possibly for tho first tune 
m three hundred years, of some unique alchemical 
music which Prof. Read encountered some time ago 
m his alohotmcal studies, and which has formed the 
subject of a recent research by Mr F H Sawyer, 
lecturer m musio m the University of St Andrews 
Alchemy, said Prof. Read, has been variously 
defined as the pretended art of transmuting base 
metals into gold, as the chemistry of the Middle Ages, 
and BO forth ; but in its broadest aspect it was a 
system of philosimhy which claimed to penetrate 
the mystery of life as well as the formation of m- 
ammate substances. Like modem science, alchemy 
had ita theories, notably the theory of tho four 
elements, with the allied conception of tho Philoso¬ 
pher’s Stone, and the sulphur-mMOiury theory of 
the constitution of metals. Alchemical theory, 
however, Iflto alchemical symbolism, is a complex 
Ond intricate subject, rendered even more diffloult 


The mean temperature for the year was 51‘9°, 
which 18 2 4" higher than the average for 1841-1915. 
There were 79 entirely sunless days, and only 39 
entirely i-londloss nights, that is, nights on which 
Polaris loft on unbroken trace on tho night sky 
camera 

A number of improvements have been mtroduood 
in the dotailixl workmg of the jbservations for time 
with the small reversible transit oirclo Three 
observers are employed, instoiul of one, and tho 
observations are corrected for personal equation to 
tho mean of three observers (It is hoped shortly 
to construct a personal equation machine and obtam 
absolute personalities ) Again, the chronograph and 
relay system has been brought up to date, and an 
oscillograph is now used to determine logs m tho 
reception of wueloss signals Tho occordanee between 
Greenwich time and that sent out by foreign ob¬ 
servatories Ls now much closer than was tho case a 
few years ago Tho mean difference for 1934 between 
Greenwich and Pans is —0 ()18*, and that between 
Greenwich and Nauen is -f(J 013*, tho sign -f 
meaning late on Greenwich 

During the past year, Mr. Fumer, assistant, 
retired after forty-six j ears’ service, and Mr Black- 
well was appointed junior assistant 

Concluduig his report, the Astronomer Royal 
referred to the atmospheric pollution, which hampers 
astronomical work Silvered mirrors and circles 
tarnish rapidly, and soot imd grit are deposited A 
further difficulty is due to the increasing brightness 
of the sky at night, which results from the use of 
mercury lamps for street lightmg Photographic 
work with rapid plates at low altitudes m the sky is 
impossible ui certam directions m which the new 
ligbtmg IS extensively used, and representations 
have boon made to tho Greenwich Borough Council 
on the subject of street lighting 

R v d R VV 


and Music 

by Its prob'on character of cliaiigo The ago of 
alchemy extended approximaUdy from the early 
years of tho Christian era until tho end of the seven¬ 
teenth century 

Among many features of mterost in tho dociming 
years of alchemy are tho piquant illustrations, so 
racy of the alchemical soil of the seventeenth century 
The Twelve Keys of the mystorious Basil Valentine, 
in particular, wore handled repeatedly by new artists, 
who prov idtsl them with on honoured place m 
alohemical publications of this time Each of the 
Keys consists of an emblem with an allegorical 
desoription. 

Judging from tho age-long popularity of Ben 
Jonson’s play, “Tho Alchemist”, which was first 
produced in 1610, there was a considerable public 
throughout the seventeenth century for attractive 
expositions of alchemy Frequenters of the 
playhouses of those days wore familiar with that 
technical language of contemporary alchemy and 
astrology winch is so much ‘heathen Greek’ lo 
the modem playgoer. Thus, the production of 
titiUatmg alchomioal works, abounding m pictorial 
illustrations, came probably as a response to a wide 
demand 

The first issue of tho Basilian emblems appears 
to have been made from Frankfort, and other 
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notable aldiemioal works with similar pictorial 
embellishments were published, either m their 
ortgmal or later editions, from this famous centre 
of early book illustrations There was method 
in this apparent madness of obsoure expression, 
as Basil Valentine remarked, the obscurity of 
expression was imperative because the substance 
of the magic Philosopher's gold-making Stone was 
within reach of everyone, “and there is no other 
way of keepmg up the divmely ordamed difference 
between rich and poor” If alchemy hod sur- 
vivoil, ri'marked Prof. Read, it would have become 
political 

Certain works published at, or near, Frankfort 
during the seventeenth century, largely uiulcr the 
name of Michael Maier, are rich m such allegorical 
illustrations, which Prof Read tenna for convenience 
“the Frankfurt Emblems” This Mictuu'l Maier was 
a very remarkable man Besides being a musical 
alchemist, he became physician and private seeretarj' 
to the Emperor Rudolph II at Prague, and appar¬ 
ently oKupied a high position m the >Soeiety of 
Rosierucians, or Brethren of the Rosy Cross The 
publishmg firm of Lucas Jeiuiis, of Frankfort, took 
a promuient part in issuing the works in ((uostion, 
several of which were reviewed m some detail by 
Prof Rcwl. The emblems were often provided with 
a Latin epigram, togethi'r with a cryptic title and a 
discourse in the sumo language ‘‘Atalaiita Fugiens” 
(“Atalanta Floomg”), published by Micluud Maier 
at Opjienheuxi in 1618, contains fifty such epigrams 
set to music by the versatile author These su-calksl 
‘fugues’ are m reality rounds or pait-songs for throe 
voices, boarmg a marked general resemblance to the 
well-known, but less digniheil, “Throt' Blind Mice” 
In allusion to the classical legend of Atalanta and 
the golden apples, the throe parts are quamtly 
termed “Atalanta, or the FWung Voioe”, “Ilippo- 
monos, or the Pursumg Voice”, and “The Apple m 
the Path, or the Delaying Voico” 

At tlie end of Prof Ri'od’s lecture, Mr .Sawyer, 
who has mmle a detailotl stinly of this unique 
alchemical music, explained its constriution and 
characteristics, after which some of the canons were 
sung under his direction by momters of the St 
Andrews ITniversity Musical Society It is to be 
prasurned that these ‘mcantations’ were intended to 
bo sung at critical moments during the concoction 
of the Philosopher’s Stone, such opeiations being 
direetecl also by prayer and astrological influences 
In one of the ‘fugues’, for example, the Stone is 
likened unto coral, and the epigram opens m the 
follow mg words 

PlaiUa mans vegeMitis Sicuh sub fluclibus uda 

Ramos sub leptdis multiplicavit aquta 

Or, in English, “The plant of the sea, flourishing 
moist under Sicilian waves, has multiplied its branches 
beneath the warm waters ” Another ‘fugue’ 
takes as its theme the thesis that “Fire loves not 
gold-makmg but gold”. The music had a quamt 
and appealing quality which seemed to accord with 
Its esoteric puipose. 

Prof Read’s illustrative lantern slides, made from 
the onginal engravmgs, included a oont6m]>oraTy 
r^resentation (1«O0) of an alchemical laboratory, 
displaymg a selection of musical instruments among 
the stills and funuuies, with an attached legend 
stating that “music disperses sadness and malignant 
spirits”. 


University and Educational Intelligence 

Cambbidoe —It 18 announced that the Museum of 
Zoology will shortly benefit from the bequest of the 
late W. D. D Crotch. The capital passmg to the 
University is about £6,000, and a Grace recommend- 
mg that a now endowment bo added to the Crotch 
Fund, created out of the beipiest of his brother, the 
late G R Crotch, will bo submitted to the Regent 
House 

Mr J. T Saunders, of Christ’s College, has been 
appomted a member of the Freshwater Biological 
Association of tho British Empire. 

The Gordon Wigan Prize m chemistry for 1934 
has been awarded to J E Carruthers, of Emmanuel 
Colloge, for a dissertation entitled “The Photo- 
oxidation of Gaseous Formaldehyde” 

Prof O T Jones has been appomted to represent 
tho University on July 3 and the following days at 
the openuig of tho new Museum of Practical Geologv 
and at tho celebration of tho centenary of the Geo 
logical Survey of Groat Britain 

The following reprosentativ es of the University at 
conferences abroad have been appomted —Prof. 
A C .Seward, Master of Downmg, professor of 
botany, at tho Botanical Congress, Amsterdam, next 
September , Prof E H Mums, Disney profotAor ot 
archa>ology, and Mr L C. O Clarke, curator of 
Museum of Areheoology and Ethnology, at theteroen- 
t<*nary of Peter Pazmany University, Budapest, next 
September; and Prof G H F Nuttall, emeritus 
professor of biology, at the tercentenary of the 
French Academy tins mouth 

London —Tlie Court has received gifts towaids 
the Ceremonial Hall to be built on the Univ’crsitj 
site in Bloomsbury from the Worshipful Companies 
of Needlemakers, Carmen and Spectacle Makers The 
City Corporation lias ma<le a grant of £5,000 (spread 
over five years) to Birkbock College towards the new 
College buildmgs also to be erected on the Umversity 
site m Bloomsbury. The Chadwick Trustees havi 
renewed their grant of £200 a year for three years m 
aid of the Edwm Chadwick Department of Municipal 
Engineering and Hygiene at Umversity College, and 
Messrs Bovnl, Ltd , have instituted at King’s College 
two research studentships in physiology at £360 a 
year, and will defray m addition the cost of the 
special materials, apparatus and assistance neeiied 

The Prmcipal of the Umversity of London an¬ 
nounces, in his report on the work of tho University' 
during 1034-36, that tho first block of tho budding., 
m Bloomsbuiy, of which the foundation stone wa>i 
laid by His Majesty the Kmg two years ago, should 
be ready for occupation next year. This block is to 
contain the Senate House, odmmistrative offices and 
part of the library Presumably, therefore, next 
year will see the removal of tho Umversity’s home 
from South Kensington,' where it has been sheltered 
for 80 many years by the Imperial Institute Towards 
the finance of the groat buildmg scheme the local 
authorities are contnbutmg sums amounting in the 
“ZP’egato to £700,000. Gifts promised by the City of 
London Corporation and forty-six of the Citv 
Companies towards the cost of the Great Hall reach 
a total of £174,000, while the Goldsmiths* Companv 
w wvmg £60,000 towards the new building for thi 
Goldsmiths’ Library. Among many other benefat- 
tiona mentioned in the report is an undertahing bv 
the Carnegie Corporation to provide 88,000 dollars a 
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year for three years for the Institute of Education, 
to aid m the development of the Listituto’s relations 
with students from the Domimona and Colonies, 
this IS to be used for short-period fellowships for 
Students from the Dominions and for payment of a 
imiversity teacher from the Dominions to act as 
“Adviser to Overseas Students” An interesting and 
important development on the ‘external’ side of the 
University concerns the recognition of colleges foi 
the purpose of the external degree in engmeermg 
As external candidates will in future have to submit 
course work earned out m an approved institution, 
colleges m various parts of Oreat Britain have 
applied for, and forty-two have already obtaineil, 
approval for this purpose Cortam overseas colleges 
are contemplating simdar action, 

Oxford —Mr T W Chaundy has been reap 
pointed lecturer in mathematics for five years from 
October 1. Mr C N Hinshelwood, Dr A S Russell 
and Mr H J George have been a])poinfed, or re 
appointed, lecturers m chemistry for the same period 

Dr. Donald Pollock has undertaken to provulc 
£600 a year from October 1 towards tho stipend of 
the Donald Pollock reader in cngineeruig scionie, a 
new readership 

Congregation on May 28 retorded its thanks to the 
Czechoslovak Government for its loan six months 
ago, for throe years, of 1,636 mgm of radium for use 
in the Clarendon Laboratory- 

Degrees of D C.L , honoris causa, will be confi-rred 
on June 28 on Lord Bledisloc, Sir HerlsTt Samuel 
and Sir John Beith, and the degree of D Sc on 
Prof, Peter Debye 

Tho Romanos Lecture on “Then and Now or the 
Changes of the Last Fifty Years” will bo given on 
June 14 by Prof Gilbert Murray 


Science News a Century Ago 

Death of Edward Troughton 

Edward Troughton, the famous Fleet Street 
instrument maker, whose name is still borne by the 
firm of Cooke, Troughton and Simms, Ltd , dieil on 
June 12, 1836 Like the other eighteenth century 
mechanicians Sharp, Graham, Bird and Ramsdon, 
Troughton came from the north, being born in 
Oomey, Cumberland, m 1763 At first brought up 
to farming, at seventeen years of age lie became an 
apprentice to his older brother John in London, 
and the two for a short time were partners us 
mechanicians. On his brother’s death, Troughton 
carried on the busmess alone until 1828, when ho 
took mto partnership William Sunms (1793-1860) 
So early as 1778, Troughton had introduced a now 
method of graduating arcs of circles, which was 
eventually to lead to the award to him of the Copley 
Medal, and ho greuiually gamed a reputation as nn 
instrument nfiaker second to none Instruments of his 
were erected m observatories at Paris, the Capo, St. 
Helena, Bfadras, Cracow, Cadiz, Brussels, Edinburgh, 
Cambridge and Greenwich. 

A man of simple and frugal habits, Troughton was 
never married, mid towards the end of his life, it is 
said, he was seldom absent from his dmgy parlour 
at 186 Fleet Street, London, where ho sat with a 
hute ear trumpet at huid, wearing clothes stamed 
with snuff, and a soiled wig. Elected fellow of the 
^yal Booiety m 1810, he was on original member 
of tho Royal Astronomical Society, and a marble 


bust of him by t’hantre>, subscribed for by his 
friends, was placisl in the Royal Observatory-, 
Gn>enwich His grave is in Kcnsol Green Cemetery. 

Wilkinson on Gunpowder 

Accortling to the Athenaeum of Juno 20, 1836, tho 
Friday evening meetings of the Royal Institution for 
tho summer closed on Juno 12 with a lecture on the 
history and manufacture of gunpowder by Mr. 
Henry Wilkinson, who had on several former occa¬ 
sions delivereil loctun-s on warlike machmes of the 
ancients, etc Mr Wilkinson was of opinion that 
gunpowder was known to the ancients, and that it 
was highly probable that Alexander tho G^(^at 
actually met with gunpowder and firearms in India. 
Ho quoted tho Gentoo laws to show that they contam 
a prohibition of gunpowder and firearms, and from 
this and other authorities referred to, he soemcil to 
bo of opinion that gunpowder had be’on known in 
Clima and Hindustan, far beyond all period of 
investigation His leeture was accompanied by some 
interesting experunents on the action of fulinuiating 
powders on gunpowder 

Progress on the London and Greenwich Railway 

III the Mechanics Magazine of June 13, 1835, is a 
commiinii ation from a rorn'spondent who wrote 
“On Monday last a niimlxr of shareholders and 
directors of this undertaking met at the works neai 
tho Hlue Anehor-road to witness the experimental 
running of the Company’s loeomotive eiigmo ‘The 
Royal Milliam’ A distani e of one mile was per¬ 
formed in about four mimiti's A glass of water, filled 
to tho brim, was placed on the block lioldmg the rail, 
to ascertain the degree of vibration, when the engine, 
with the tender with water iiiul coal, and several 
passengers, the whole tram weighing at least 14 tons, 
passesl along Not a drop of water was spilled, nor was 
any vibration perceptible Persons who stood under the 
arches when tho engine passed over, were astonishtsl 
to hnd that the noisi was no gienter than what would 
be occasioned by the passing of a hackney- coach” 

Airy and the Royal Observatory, Greenwich 

In tho lattei part of 1834, Airy-, then at Cambridge, 
had Ihjoii askeil whether he would accept tho office 
of Astronomer Royal, but a change of Mmistry 
caused a delay m the negotiations Tlie various steps 
which finally led to his appointment are given in his 
autobiographical notes for 1836 “The Ministry-,” ho 
wrote, “had again been changed m tho spring, and 
tho Whigs were again m power On June 11th I..ord 
Auckland, who w as again First Lord of the Admiralty 
(os lost year) again wrote to mo to offer mo the office 
of Astronomer Royal, or to request my suggestions 
on the filling up of tho office On Juno 16th I wrote 
my first reply, and on Juno 17th wrote to accept it 
On June 18th Lord Auckland acknowledges, and on 
Jimc 22nd tho Kmg approved.” On August 13 Airy 
hatl a meetmg with Ixird Auckland and Mr Charles 
Wood, the Secretary of tho Admiralty “At this 
mooting Lord Auckland and Mr Wood expreascil 
thoir feelmg, that the Observatory had fallen mto 
such a state of disrepute that the whole establishment 
ought to be cleareil out I reprosentetl that I could 
make it efficient with a good First Assistant , and 
the other Assistants were kept. But tho establish¬ 
ment was in a queer state .” Airy took charge 
of the Observatory in October 1835, having for his 
first assistant Robert Mam 
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Soaeties and Academies 

Academy of Sciences, April 24 (C R.. 200, 1445-1500). 
Thp president announc^ the death of Louis Jobin 
Paul, Lanoevin Concerning an experiment aug- 
gesteti by M Uufour Hichard Fosse, Paul, ok 
Graeve and Paul Emile Thomas . The identifica¬ 
tion of small quantities of formol The method 
propotMsl IS based on the insoluble compound formid 
witli naphthol, namely, di-nuphtholmothane A 
precipitate is formed with 0 1 mgm of formol at a 
dilution of 1/100,000 Oeoroes Clattub Tho 
campaign of the Tunwve Louis Li.«ER and Mlle 
Mahcellf, Gauthier . The Hjiore of the Harpolloeeie, 
parasitic fiuigi of uisects J Pai'YiionowsKl and H 
^^’II.EN8KI The errors of the first and second category 
in tho vorifination of hj’pothosos concerning Poisson’s 
law Stanislas Golab Transformations by polar 
reciprocals m Finsler’s geometry Pierre Lejay and 
Tsano Huno-Chi . Tho interpretation of the observa¬ 
tions of tho value of gravity oarriod out in tho centre 
of Chmn. The anomalies given m earlier communioa- 
tions are summansod m a chart Jean J Trillat 
and Hans Motz Tho errors of interpretation m 
eloclronio diagrams of organic substances Doubt 
IS thrown! on results hitherto obtained with electronic 
anoljMs. on account of tho caso with which tho 
surfaces exammed liocomo covered with a greasy film 
Tile conditions must be such that the possibility of 
formation of superficial fatty films is olmiuiated 
Pierre Jolioois A new exjierimont in electrolysis 
Ren^ Uarthblemy Cathodic television with auto¬ 
matic synchroiiLsm Robert Blondki, and Paul 
LAFiiTTE The constitution of tho antimony-tin- 
zme alloys. Omer LuSvin and Jean Herman Tho 
autoxidatiun of tho hydroxiilos of iron, maiiganoso 
and cobalt, Mme MAnELEiNE Delepine-Tabd 
The broino-dipyridine derivatives of indium Marcel 
Godchot and Mlle. Gbrmainb Cauquil The 
action of organo magnesium compounds on ethyl 
1-ammocyclohexanocarbonate. Raymond Paul 
Methods of preparation of tho a-alkylfuranes Mlle 
SiMONNE CAniiiRE Tho speoiflc characters of 
bowlmgite From the chemical analysis, thermal 
analysis, and X-ray diagrams, it is concluded that 
bowlmgite is a fibrous form of sapomte, its chemical 
composition being between those of montmorillonites 
and chlontes. Jean Orcel and Pierre FastbA . 
The curves of dispersion of standards of reflecting 
jiower utilisable m tho nuorosoopic study of metallic 
mmerals Marcel Roubault . The ohemico- 
mmeralogioal characters of the tertiary eruptive 
rocks of Kabylie de Collo (Department de Constan¬ 
tine, Algeria). AndbA Duparque • The petrographic 
characters of the Permian cools of the Belgian Congo. 
Both the macroscopic ahd microscopic characters of 
the Permian cools from the Belgian Congo correspond 
closely with those of the Westphalian bitummous 
coals PniRRE Gbass^ and Mlle Alice Faubb • 
The reproduction of the parabasal apparatus of 
Tnchonwnat comes Mme. ViBA Dantchakoff • The 
factors determinmg the position of the gonads m the 
fowl 

Amsterdam 

Royal Academy (Proc„ 38, No 3, February 23,198S). 
C. 'fiTssaxB .: Researches on the hind bram Loss 
of the cerebral hemispheres is followed by atrophy 
of the apical convolutions of the hind bram. J. H. 
Guolf and P. Zeeman : Intensity measurements 


with a reflection echelon. Method for determining 
the relative intensities of hyperflne components of a 
spectral line A A Nijland : Moan bght-ourves of 
long-period variables. (22) R Draccmis, The light 
vanes with a period of 244 days and an amplitude 
of 6 40 magmtudes F. M Jaeger and J A van 
Dlik Complex salts of a a'-dipyndyl with zui< 
and cadmium (2) Crystallographic data on the cum 
plex salts formed by a ot'-dipyridyl with various zinc 
and cadmium salts F M Jaeger and J Bein 
TEMA Symmetry and structure of the crystals ol 
the hydrochlorides of triammo tnethylamme An 
X-ray oxammation of the cubic N(C,H« NH,01), 
and the hexagonal N(C,H 4 NH,C1), HCl -f H,0 A H 
Blaauw Growth of the ins bulb after various 
summer treatments (1) An investigation of the best 
method of treatment of bulbs of various sizes on 
liohalf of the bulb cultivator P J Bouma and U 
Heller . Outlines of a general theory of the colour 
metric (.S) H H Brons Perturbations in the 
L’ — E* bands of N,+ Measurements on the (5, 7) 
and (3, 6) bands ui which perturbations occur in 
tho upper state V Hlavat^ Conformal geometry 
(I) Gauge invariant connexion G H R von 
Koeniuswald Preliminary communication on the 
occurrence of tectites in Java Discovery of tectites 
yn Java at sites of definitely known geological age 
Th Raven Now finds of quaternary mammals m 
tho Notlierlauids (2) Equug caballus, L , E robuatus, 
Pomol, Aaxnua foaatlta, Owen, and Megaceroa euryceroa 
Uitijrona, subsp nov Miss H de Beer Morpho 
logical significance of the thorns of tho different 
species of Ctlrua Tho thorn at tho side of the bud is 
analogous to a branch and not to a leaf J, P 
Kleiweg de Zwaan The connexion between head 
and face measurements among the Mmangkabau 
Malays of Central Sumatra C E Benjamins, 
H A E V Dishoecx and J. L M German ■ Studies 
on the active substance of grass pollen (1) Activation 
of a small molecular weight active group by colloidal 
substances. H. Aldebshoff • Successful attempts to 
transmit to monkeys by cutaneous mooulation 
the poliomyelitis and encephahtis post-vaocinalis 
oocumng in Holland It is suggested that the 
cause of post-vaooinal encephalitis is not the vaoome 
virus but some other, myelo-enoephalitogenio virus 
which enters the scarifications during or edter 
vaccination. H. de Jong, D J. Kok, A. Gebsink 
and F. J. Nieuwbnhuyzen . Experimental oata 
tonia, produced by auto-mtoxioation (1). Ei^n- 
raental catatonia after artificial obstruction of tho 
lumen of tho mtestine Ligature of the intestines ot 
dogs produced catatonia Uirough auto-mtoxioation 
A. de Buck and N H Swellbngbbbel : Seasonal 
longevity of Arwphdea nuieulvptnnta m Holland with 
reference to their ability to euot as malarial vectors 
G. Gibsberoeb : Correction to a paper on saliva-, 
pancreas- and Aspergillus-amylase (Taka diastase) 
as a mixture of two kinds of amylases. J. Bonneb . 
Some colloidal properties of the pectins. The prepara¬ 
tion of pure sodium pectate, o^-free pectio acid, a 
peotmio acid and a sodium pectinate and the deter 
mination of some of their colloidal properties. 

Geneva 

Soacty of Physics and Natural Hiatory, March 7. M 
Qysdi : The copper mmerals of Kinswda (Belgian 
Congo) (1). The bomite-ohalcopyrite assooiations 
The copper mineral of Kmsenda oimtains patches of 
ohaloopj^te mid bomite A part of the bomite 
oontains fine lamellar inclusions of ohaloi^yrite 
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arranged m the bomite planes of cleavage (100), 
an association resulting from the decomposition of 
a bomite-chaloopynte solid solution formed at a high 
temperature and therefore hypogene These complex 
grams are often associated with compact chalco- 
pyrite , the mutual contacts of these two mmerals 
suggest simultaneous formation There are also small 
lodes of Bupergene bomite m the chalcopyrite regions 
E Bhinkh, B Susz and E Ps:rkottkt Chemical 
reactivities and Raman spectra in the eugenol group 
and the vanillins The Raman spectra of the sub 
Htances of this group have boon detormmed from 
the pomt of V'lew of relationship with their chemical 
activities. K Guyknot and Mmk .f Duszynska 
Sterility an<l virility of pituitary origin m the giimoa 
pig The study of about twenty sterile and mas 
oidinised females has shown alterations of the ov-ary 
accompanied with thyroid hyperactivity, of hyper 
trophy of the suprarenal capsules and of neoplasmic 
productions which appear to arise from a dwturbance 
of the secretion of the anterior pituitary P Rossieb 
(1) The variation of the ndative width of the Imes 
of stellar hydrogen with the spectral type (2) Vano- 
tion of the relative width of the linos of calcium 
and of stellar hydrogen as a funi'tion of the spectral 
tj-jie (3) The ratio of the widths of the two linos 
Hz ^ H and K m stellar spectrograms (4) The 
spectial type of some stars of class A A Amstutz 
and A Borloz . The svnthosis of the emerald The 
authors had deposited a snalod letter at the ineetmg 
of the Society on May 4, 1933 The letter was 
opened and read It dealt with the synthesis of the 
emerald m a suitable apparatus by melting the 
oxides of aluniitiium and silicon with lier^ Ilium 
fluoride as a flux L6on W Coi-ijst ond Arnold 
Lillie (1) The mtornal Prealps between the River 
Arve and the River Giffre The authors have dis¬ 
covered that the mtemal Proalps between the Rivers 
Arve and Giflfro have much greater extent than indi¬ 
cated m the present geological map (2) The existence 
of lacustrme limestones in the Nummulitic of the Colde 
Bostan. The discovery of lacustrme bods of LuU'tian 
age at the Dents Blanches de Champ^ry permits a 
correlation with similar bods at the Dents do Morelos 
Ed Parejas and E Molly Study of some 
Tchertcher (Abyssmia) limestones Among the 
Jurassic limestones collected by E Molly are pseudo- 
oolitic limestones oontainmg Crinoids, Echinoidoa, 
Corals, Rotalides, Miholides and Textulana These 
formations, the facies of which resembles that of 
certam limestones of the upper Jurassic and of the 
Swiss Jura Borrasian, must have been formed under 
the same conditions as the latter A fragment of 
Nerme shows some affinities with N. Desvo^yvt R 
Vbbniory : The Mesozoic of the external Proalps 
(Faueigny hills). F. Batklu, Don Zimmet and P. 
Gazbl ’ The action of cardoon extract on the heart 
Don Zibumet, L. Janco and B Ghinsbero The 
action of extract of striated muscle on the develop¬ 
ment of thj egg of the frog (Sana temporarUi), 

Washinotiw, D C 

National Academy of Sciencea (Proc , 21, 69-141. Feb 
12) H J Muller and S M, Gershbnson ; Inert 
regions of chromosomes as the temporary products 
of individual gents. It is suggested that the mert 
regions of the X- and F-chromosomes consist of 
non-genio material derived from a very few specific 
active mnes, r^her than of a row of degenerated 
^nes. BroakagM occuif m such regions more readily 
than between genes m the so-called active region. 


W L Doyle and C NV Mkcz ObservatioiiM on the 
structure of living salivary gland chroinoBomes m 
Sciara In body fluid or isotonic salt Bolutioii, these 
giant chromosomes are mv isible , they are repre 
sonted by optically empty trai'ts, occupying so much 
as 80-90 per cent of the nuclear content Shrinkage 
occurs and bands appeal on fixation In the nunual 
livmg state, the segments leprosentmg the chromioles 
may be disc-like and the granules thoiiglit to be 
genes may appear as the result of fixation or othci 
injury Theodora Nussman Salmon and Albert F 
Blakeslee Genetics of sensory thresholds varia¬ 
tions within single individuals iii taste siuisitivitj for 
PTC (phenyl thiocarbamide) The taste threshold 
for this comjiound vanes considerably from in¬ 
dividual to mdividual and oven in most individnal- 
diiruig the course of a tlay and fiom day to dav 
This confirms a suggestion that refined methods are 
unnecessary in determining taste thresholds Albert 
F Blakeslee and Theodora Nussman Salmon 
Genetics of sensory thresholds • indiv idual taste 
reactions for different substances Taste reactions to 
17 substances wore investigatiHi for 47 mdividuals 
It IS concluded that the correlation between acute 
noss of taste for two substances, though genorallv 
positive, IS low, and there are manj exceptions No 
two of the 47 subjects wore alike m all their thresholds 
Donald F Jones : Somatic segregation due to 
hemizygous and missing genes and its beanng on 
the problem of atypical growth The term heimzy gous 
has bei'n given to an unpaired gene and is here applieii 
to autosomic genes wlueh have lost the other member 
of the pair Mosaics and other fonns of abnormal 
growth may bo duo to such losses of chromosome 
material G D Birkhoke and M R Hestbnes 
(1) Generalised mimmax jirmciple m the calculus of 
variations (2) Natural isoperimotnc conditions in 
the calculus of variations M H Stone Sub¬ 
sumption of the theory of Boolean algebras under the 
theory of ruigs N Jacobson and O Taussky 
Locally compact rings P W Bridoman Electrical 
resistances and volume changes up to 20,000 kgm /cm * 
The development of now stools has mode it possible 
to extend tho pressure range from 12,000 to 20,000 
kgm /cm • The resistance of black phosphorus 
docreasos rapidly, reaching 0 0060 of its value at 
atmospheric pressure at 20,000 kgm /cm '; there is 
probably a minimiun at 23,000 kgm , followed by an 
increase, as with the alkali metals The temporatim* 
coefficient changes sign at 12,000 kgm , becoming 
positive and eventually reaching three quarters of the 
value cbariuiteristic of most pure metals Tellurium 
gives similar results. Copper sulphide, howev er, shows 
a decrease of resistance of only 11 per cent, and there 
are irreversible effects Pressure-volume temperature 
measurements for lithium, sodium and potassium 
suggest a fimdamental change in the metal at high 
pressure J O Hirschfelder and E Wioner 
Separation of rotational co-ordinates from the 
Schrddmger equation for N particles Chester 
Stock : Pleswmxacts, a new crecdont from tho Sespe 
Upper Eocene, Cahfomia L R Blinks, R D 
Rhodes and G A. McCallum : Protoplasmic jioten- 
tials m Hahcyatie. (6) The reversal of potential by im¬ 
balanced NaCl W. J. V. OsTERHouT How do 
electrolytes enter the cell ? A discussion, from the 
pomt of view of physical chemistry, of expenment-s 
on the marme alga Valonta suggests that, whereas 
there is little pienetration by ammonium ions, 
ammonia and its hydroxide enter freely, apparentl.v 
by oombming with an acidic constituent (HX) of 
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the protoplasm Strong electrolytes may possibly 
also enter by combmmg with one or more constituents 
of the protoplasm A A Abramowitz . (1) De¬ 
generation of xanthophores m FunduUia nuijalta 
Over blue or white backgrounds, the xanthophores 
are in a concentrated state and there is a decrease 
up to 50 per cent m the number of carotenoid cells , 
over yellow or black backgrounds, where the pigment 
IS dispersed throughout the colls, there is a small 
increase in the number of cells (2) Regeneration of 
cltromatopliore nerves. A cut across the fin rays in 
the tail of the killtfish, Fundulus heieroclvtua, prodm es 
a persistent dark band beyond the cut due to 
denervat.ion of the pigment cells Rate of rogonoration 
of these autonomic pigment motor fibres can bo 
studied fairly accurately by keeping the fish on a 
dark background for a fortnight and then exposing 
them for five muiutes daily to a white background 
and estimating the progressive de< rease of the dark 
band 


Forthcoming Events 

lAfeclinffs murkfti u'Uh an asteruiK are open Ut l/ir fnihlir ] 

Sunday, June 9 

BnmsK Muskum (Natural Histori ), nl 3 and 4 30 — 
Miss M R J Kdwnrfis "Whales and other Sea 
Animals" 

Wednesday, June 12 

Research DErKNCB Society, at 3 - (at the London 
School of Hygiene and Tropical Medicmc, Keppel 
Street, W C 1) Annual (jonornl Meeting 

Sir Frederick Hobday "The Relief of Aiurnal 
Suffering" (Ninth Stephen Paget Memorial Lecture) 

Britisk SciisNtE (lUiLD, at 4 ,30 — (at the Royal Society 
of Arts, Jolin Street, Adelplii, London, W C 2) Annual 
General Meeting 

J Davidson Pratt “Gas Defonco" 

Thursday, June 13 

Royal Asiatic Socibty, at 4 30.—Miss DAE GsrroU 
"In Search of Stone Age Man in the Near East" 

St Mar\’8 Hospital, London, at 5 —J Henderson 
Smith “Virus Disease in Plants a Comparisen with 
ViniB Disease in Animals" • 

Friday, June 14 

Royal Astronomical Society, at 3 —Dr H N 
Russell "The Analysis of Spectra and its Application 
111 Astronomy” (George Dsrwm Lecture) 
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Kint Interim Keport on Schemes and Propossb for Economic 
Social ttefomu Pp 44 flAmdon British Bclenoe Guild ) li 
Iodine for Uvettook By Frank Ewart Oorrie Pp 82-t7 ph 
(London Nitrate Corporation of Chile, Ltd ) Free 
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Canada Department of Mines Mines Branch Petroleum Fucl-i 
In Ciaiuula Deliveries for Coniumptlon, Calendar Year 1933 Pn- 
naied by John M Closey (No 739) Pp 12 (Ottawa King i 
Printer J 10 cents 

The Imperial Coimcll of Agricultural Research SelentJflc Mono¬ 
graph, No.9 Mechanical Cultivation In India, a History ‘ ’ 

Scale Bxpcrbm Ills carried out by Rurmah-Shrll 011 8 
Distributing Company of India, Limited By C P O ' 
vlU+^24-I-12 plates (Delhi Manager of Publications 1 i 

IS of the Manila Observatory Ve 

_ By the Rev Charles £ DepinuTi 

Bureau of Printing ) 

•'“ilnkUJke Veteenlglng “Kolonlaal - 
»-enila* IP"' 


wintlMte Joorvenu^ 
Kunlnkillk 1 


en Meteorologlsch Observatorinm tc 
Batavia Jaarvcrslog 19J4 Pp 27 (Batavia: Kontnklljk Mag- 
Detlscb en Metiromlo^cb Observatorinm I 

Knngl Svenska Vetenskapsakademlens WanAiIegae Serien 3 
Band 14, No S Kxamen Kosarum Suerln Granskiiins av den SvcusLii 
Plorens Rosa Former 1 Norrland och Dalame. Av L P Relnhohl 
Matsson Pp 3R0 Serien S, Band 14, No 4 The Longer Tract 
('yeles By Axel F Bnstrdm Pp 24 Ssrien 8, Hand 14, No I 
The Distribution of Stars In the Scutum Region of the Milky NVas 
By Cart Sohaldn Pp 47 (Stockholm Almoulst and iklkselD 
Boktryckerl A -B > 

Government of India Department of Industries and Laboui 
(Public Works Branch) Triennial Review of Irrigation in India 
1930-33 Pp 62 (Delhi Manager Of Publications ) 1 4 rupees , > 
Proceedings of Ibo Academy of Natural Sciences of Philadelphli 
Vol 87 ORhoptera of the Upper RIo Grande Valley and the adjacent 
Mountains in Northern New Mexico By Morgan Uebard Pp 45-i<2 
(Philadelphia Academy of Natural Sciences^ 

Publications do I’ObservatoIre de GenAve Rapport aur les coiiconrs 
de rdglage de chrouomitres de 1 aniiAc 1934 Pp 23 (Gonicc 
Observatolie do GeuAve ) 

Astropbyslca Norveglca Vol 1, No 4 On the Trajectories nt 
Electric Particles In the Field of a Magnetic Dipole with Applications 
to the Theory of Cosmic Radiation By Carl StormeT Pp 113-lAn ' 
17 pUtes Vol 1, No 3 A Slmpluod Treatment of some Fluid 
Oscillations By 0 L Oodske ft 199-197 (Oslo Jacob Dybwad ) 
Uouloalaal Survey of the Anolo-Egyptlan Sudan Bulletin No 2 
Water Supplies In the Anglo figyp^n Sudan By G W Orahliain 
Pp 42-1-3 plates (Khartoimi Sudan Booksliop , London Siidun 
Government Offlec ) 8 P T , U 8rt 
Forestry Pamphlet No 3 Timber, Its Structure, Propertn s, 
.Seasonlna and Preservation Pp 18 + 5 plates (Trinidad Oovdii 
ment PniiUDg onice ) 12 cents 

The British South Africa (iompany Publication No 3 Maun 
citrus ExMrimental Station , Annual Report for 1033 Pp xvlll + 92 
(Maxoe Hazoe Citrus Experimental Station ) 

Jahresbertcht der Hamnuraer Steniwarto In BergedOtf fOr iI.h 
J ahr 1034 Pp 21 I 4 plates Mlttellungen der Hamburger Sterna art' 

n-Nr 38 Pp 87-121 Band 7, Nr 39 Pn 

nmlung von HlUktafcln dor Hamburger Stemwarte in 

_ - Tang 0“ O’—Tang 1* 0“ Pp J64. K Cos 0* O’” - 

voe 1* O'" ft K64 (Bergedorf Hamburger Stemwarte ) 
Obaervatolre do Paris, Section d'Astrophyslqur, k Meudon Carli- 
synoptiques de la ohromoephAre solalrc ct Catalogue des fllameiil- 
de larouohesup<rleur« Vol 1, Faso 3, Annde 1933 Par L D'Aium 
bnja. ft 34 (Moudou Obscrvatolre de Paris) 
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123-138 Sk 
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Practical HlnU on PatenU 
edition, entirely revised and eon 
The Imperial Patent Service ) 


Editorial and PvbiUshint Offieu : 
MACMILLAN & CO., LTD. 

ST. MARTIN'S STREET, LONDON, W.Cdi 
Tclcpbou Numbtr i WHITEHALL 8831 
T^raphic Addraa i PHUSIS, LESQUARB, LONDON 



973 



SATURDAY, JUNE 13 , 1935 
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M SmjUA rJLt 

Isotopic ConhUtution of Platinuui and 


The Dyeetuft Industry—0««U J T Onaihhw 

Prediction of Earthquakes —A. B. BtoacUoD Bteo, ■ JJL 
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Hydrocarbona-A. InctOB, IB.8, and A B Ubbalohde 
Electronic Energy Bands of Solid Copper, Nickel, Cobalt and 
Iron— l)r, f. 0 OhalkllB 

The Phenomenon of ‘Wings' as a Vibrational Raman Effect A 
Correction —Ot. E. OtOM and ■. Thkl 
Distribution of Nuclear Mechanical Moments— Dr D B. Infill 
Production of Electron Pairs and the Theory of Stellar Strui ture 

.. -t OhaadnMkhar and Or. L. BoMnlekl 

Pormation of Mercury Moleculea—Dr I L. Amot and J 0 


Pr yinitlon of Colloidal Metals —A. Monli Thooai and 

Influence of an Electric Field on the Thermal Condurth 
a Solid —Dr. CMiait OroiUtanr 
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Avebury—the Nation’s Responsibility 

A n interest in the preservation of areas of 
^ natural beauty or histone interest, now 
widely diffused among the public, affords hope of 
the success of an attempt which is being made to 
secure the famous site of Avebury and its imme¬ 
diate neighbourhood in Wiltshire from vandalism 
once and for all, and to promote its further 
archfflologioal exploration 

Of the importance to the prehistoriun of the site 
at Avebury there can be no question Even in the 
unlikely contingency that future excavation should 
bring no additional monumentii to light, Avebury 
as it stands, with its satellites, constitutes one of 
the mfwt imposing assemblages of the work of 
prehistoric man, not m Britain alone, but in the 
whole of Europe The circle itself, with its three 
nugs, 18 the largest known to exist It oovors 
twenty-nine acres of ground and is surrounded by 
a rampart and a fosse, now mostly silted up, three 
quarters of a mile in length An avenue a mile 
long leads from one side to the remarkable sanc¬ 
tuary on Overton Hill This avenue was marked 
by Rtandmg stones, but many are missing or 
fallen The missing members are beuig sought 
underground by Mr Alexander Keiller, and as they 
are found are being replaced Even this work of 
exploratory repair has thrown fresh light on the 
cultural history of the settlement A similar 
avenue of bke length may have led from the circle 
m almost exactly the opposite direction This 
too may prove a guide to future cbscovery 
The remains directly linke<i with the circle by no 
means exhaust its archaeological context At a 
distance of a mile to the north-west lies the camp 
on Windmill Hill, which Mr Keiller’s recent 
excavations have made a locus dasstcus in the 
annals of archaeology , and at the same distance 
to the south is Silbury Hill, of which the bare 
statement that it is the largest artificial ciroular 
mound in Europe gives little idea of the impres¬ 
siveness of its height and mass Neaurby are the 
East and West Kennet barrows, the largest long 
barrows in Britain Both long and round barrows 
are numerous m the area ; and not far away 
stfluids Stonehenge. 

The mere enumeration of the monuments of the 
area is a sufifioient indication of its pro-eminenoe 
in early cultural development, while their size 
and oonstruotion, neoessitating the preparation, 
transport and erection of these great blocks of 
stone, as well as excavation on a grand scale, 
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must hare involved an organisation of labour and 
an engineering skill such as oould have been 
possible only at a point of oonoentration of a 
relatively large population over a considerable 
period of time It requires little exercise of the 
imagination and no straining of the facts to see 
in Avebury a great centre of early tribal and 
religious activity. Lying on the periphery of 
European prehistoric culture, it is the meeting 
place and the goal of lines of ethnic and cultural 
migration, of which the paths across Europe are 
now emerging as the result of recent arohseological 
research Already at Avebury and m the neigh¬ 
bourhood, excavation has estabhshed a cultural 
succession in the neolithic and early bronze ages 
of the third and second millennia before our 
era, which eventually may afford a clue to the 
causes which led to this great efflorescence of 
cultural development and the reason why it 
should have taken place precisely at this 
pomt. 

Mr. Ormsby-Gore’s appeal on behalf of Avebury, 
in The. Times of May 31, is nn exceptional measure 
to meet a diffloult situation As a Minister of the 
Crown and the responsible head of the department 
which has been entrusted by Parliament with the 
protection of our ancient monuments, he presses 
urgently for the co-operation of the piibhc m the 
preservation and further exploration of this centre 
of ancient civilisation By his action, the future 
of Avebury has been raised to the status of a 
national problem. Normally, the Office of Works 
does not take action in such matters except on 
outside representation ; nor do its powers to 
protect ancient monuments under schedule extend, 
except in certain conditions, to ensunng the 
preservation and systematic and scientific in¬ 
vestigation of the evidence which lies beneath the 
surface of the ground Hence in the conflict of 
private ownership and scientific and historic 
interests, the latter, even in the face of public 
protest, may go to the waU It is with the object 
of averting this catastrophe at Avebury that 
Mr. Ormsby-Gore has intervened to ui^e the 
need for immediate powers to control the future 
of the site. 

At fHessnt, exact and scientifically assured 
knowledge of Avebury and its surroimdings covers 
only a small part of the field ; and an intensive 
explranthm of a oonriderable area is essential 
before anything like a comprehensive view of its 
development will be possible Mr. Ormsby-Qore, 
indeed, holds that tills investigation is of such 


moment that it should take precedence of all other 
schemes ; and he couples Avebury with the Roman 
Wall as being of mtemational importance. Further, 
he stresses the danger which threatens the character 
and archteological development of the site through 
the erection of “haphazard bungalows, petrol 
pumps, or other less desirable forms of our ephem¬ 
eral twentieth-century ‘development’ ". 

The danger is acute Mr Ormsby-Qore pomts 
out that the Office of Works has effective 
‘guardianship’ only over Silbury, the West Kennot 
Barrow and the sanctuary on Overton Hill, and 
although the stones now standing or lymg above 
ground are ‘protected’ under schedule, the land 
which everywhere may cover precious evidence 
of this great neolithic omlisation is in the 
hands of small landowners, who not unnaturally 
are desirous of making the most of their 
opportumties 

What is the remedy ? Mr. Ormsby-Qore is 
anxious that the urgent work of conservation and 
further exploration should proceed forthwith, and 
suggests the immediate application of a scheme 
under the Town and Country Planning Act For 
this it would be necessary to secure joint action 
on the part of the local authorities of Wiltshire, 
the owners and the Office of Works itself, as well 
as the support of “the various public bodien 
interested in the progress of British arohssology’' 
While local bodies in Wiltshire will no doubt l>e 
sufficiently public-spirited to lend the weight ol 
their authority, private owners may be less readv 
to acquiesce if the scheme involves serious inter¬ 
ference with their rights to deal with their own 
property. 

Without details it is impossible to say how far 
this method of procedure is likely to attain 
adequate preservation of the antiquities in the 
area and ensure the facilities necessary for future 
research. Under existing legislation, aroh«Bologic»l 
exploration would seem to be a necessary pre¬ 
cedent condition of effective protection, and this 
will be both a lengthy and a costly busmess If 
Avebury is of international importance as Mr 
Ormsby-Qore mai n tai n s—and no arohieologiBt 
would be prepared to deny this oontention—^its 
possession by Great Britain imposes upon the 
nation a duty not only of maintaining the 
area m a condition worthy of its character and 
history, but also the duty of making acoessibk' 
its full evidential value in the history of European 
civilisation—^In other words, of asminiing the 
responsibility for its exifioration. Avebury and its 
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surroundings should be made a national possess 
ion and a reserve under Act of Parliament much 
as IS the Yellowstone Park m the United States 
and a sum should be set asid^ annually in the 
provision for the Office of Works for its arohsso 
logical investigation As the system of farming in 


Wiltshire is not such as need mterfere with the 
character of the area as a setting of arohseo* 
logical remams rents under Crown holdings would 
reduce the cost of such a scheme In such a 
way but scarcely otherwise would this generation 
cany out to the full its obi gati n to posterity 


Vitamin Research 

Methodik der Vxtamxnforachung Von Dr Christian 

Bomskov Pp XVI+ 301 (Leipzig Georg 

Thieme 1936 ) 24 gold marks 

^ I 'HIS IS a book that can be recommended 
A Without any hesitation or qualification to all 
those who are concerned with biological chemical 
or physical assay of the vitamms So thoroughly 
has the ground been covered moludmg oven those 
portions of contiguous territory with which too 
many vitamin assayiuts seem to be unacquainted 
that it can be confidently recommended to all 
who are engaged m any i^d of biological assay 
whatever Ihe introductory pages being con 
ocmed with the rearing and mamtonanoe of a 
healthy animal colony emphasise however briefly 
matters of fundamental irapor^anoe to oviry 
animal lalmratory 

On this question of an animal colony there is 
one sentence in the introductory chapter that 
almost deserves to be pnnted in letters of gold 
The author is discussing the spontaneous appear 
anoe of diseases in an animal colony and tersely 
remarks Die beste Prophylaxe ist unmer nooh 
die Sauberkoit im Tierstall He gives some 
interestmg tables showmg the different stock diets 
that have been proposed by different investigators 
and his tables showing the composition of different 
constituents will save many workers time m look 
mg up figures and making their own calculations 
It is however ounous that when statmg the 
average weight of youi^ animals produced on 
dififerent diets recorded he makes no distmotion 
between the pure albmo rat and the pied or hooded 
animal, though it is weU known to workers m this 
field thM) oertam strain^ of the latter may have 
a growth rate and a final weight 60 per cent 
greater than those q# the former It would 
obviously be quite uniiur for example to oondenm 
diet A. because it pemuts in pure albinos loss 
vigorous growth than diet B permits m pied 
albinos 

Befdne directing attention to oertam of the 
author’s views and venturing to ontioiBa some 
Jtioot points it is neoessary to pc4nt out that this 


IS the only volume available on its subject and 
has therefore to be judged on its merits without 
odious comparisons Of the standard books on 
vitamins we reoognise the Enghsh survey published 
by the Medical Research Council and the American 
Chemical Society s monograph by Sherman and 
Smith as authontative and permanent The 
former lays naturally rather more emphasis on the 
oimical aspect than the latter which is written 
by and for chemists between them they give a 
comprehensive account of known facts and 
suspicions The vast monograph by Ethel Brown 
mg marred by a number of inaccuracies commands 
respect for its bibhographio completeness as also 
does the more limited but also more accurate 
bibliographical Survey of Vitamins published 
by Wodlmger in 1932 Besides these we have 
oertam specialised books—for example Barnett 
Sure 8 Vitamins in Health and Disease Hess s 
minographs on rickets and scurvy Blunt and 
Cowans Ultraviolet Light and Vitamin D in 
Nutntion —and a number of semi jxipular ex 
positions but nobody has so far gathered together 
m one place an account of all the varying tech 
niques employed in vitamin research The 
excellent senes of papers by Jung m the Zextachnft 
fur Vxtamxnforschung only occupies 64 pages and 
IS oonfinod to method of assay m food and pharma 
oeutioal products in Dr Bomskov s much more 
oomprehensive publication all methods proposed 
by workers of standing have been desenbed in 
detail and made to some extent the subject of 
entioal consideration One can particularly admire 
the way Dr Bomskov has managed to produce 
by September 1934 (the date of his preface) a 
book that actually takes cogmsanoe of the reoom 
mendations made by the Vitamin Conference in 
June of that yew 

We might it IB true with advantage have hod 
a rather more detailed discussion of the pnnoiples 
mvolved in vitamm assay Hod this been done 
the ounous understatement that m certain 
oiroomstanods pure bred animals are to be pre 
ferred ’ could have been made considerably 
clearer The ohaage m methodology implied by 
the introdnotion of standard preparations into 
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vitamin assay should have been disoussed ex¬ 
plicitly, particularly smoe some German workers 
in the field have been amongst the worst sinners 
m depending upon animal reactions for their units 
of measurement. 

After a general section, occupying 25 pages, 
there follows the special section of the book, in 
which every known vitamm is discussed separately 
In addition to A, D, E, B„ B, and C, the author 
has thought fit to include a discussion of the “fat- 
soluble growth vitamm”, by which he understands 
the “Coward factor”, though his roforonces also 
cover the work of Evans and Lepkovsky on the 
unsaturated fatty acid dietary factor, which is 
perhaps a rather unfortunate confusion In the 
water-soluble group he has included, licsidos B, 
and B>, the following factors . B, (anti-pellagra), 
extrinsic factor or anti-sprue factor, Bj, B,, B„ F 
(reported by Sure, Kik and Smith, and possibly 
identical with the flavine factor). Chick and 
Coppmg’s Y factor, the insoluble factor R of Hunt 
and Lewis and vitamin H of Qybrgyi, as well as 
the vitamin Cj of Bezssonoff and von Euler 
Besides this miscellaneous collection of vitamms, 
some of them of distmctly dubious respectability, 
we find m the last two pages of the book a section 
entitled “Vitamins of Doubtful Nature”, including 
such things as McCay’s trout factor, the anti- 
paralytio factor of Keenan and colleagues, the 
growth factors of Mapson, Daggs, Seegers-Smith, 
Madsen, Norris, and Bethke, with a final allusion 
to Wesson and Murrell’s carbohydrate-exchange 
regulating factor 

The book is throughout profusely exemplified 
with tables and illustrations, the latter reproduced 
from original publications m various countries 
Dr Bomskov has adopted a sound, but rather 
unusual, course in reproducing most of his 
tabular matter m its original language, and 
has been remarkably successful m avoiding 
prmter’s errors during the process (A very 
few, such as “scaily tail”, “Osteolm”, and so 
on have been notic^ ) He has also inserted a 
number of tables of his own, as for example, 
the comparative list of vitamm Bj-free diets 
(p. 170), which includes seventeen variants pro¬ 
posed by twelve different workers or groups of 
workers 

The book is, naturally, concerned predommantly 
with biological methods of assay, but the author 
has given an adequate account of such procedures 
08 the ohemioal evaluation of reducing power, pro¬ 
posed by Tillmanns, Harris and others for assaying 
vitamin C, and has even mcluded the Reichstein, 
Haworth and Mioheel syntheses of ascorbic acid, 
for which he has used the configuration put 
forward by the Birmingham workers and now 
generally aooepted. Again, he has given adequate 


recognition, following the findings of the 1934 
Vitamm Conference, to the speotrophotomotrio ' 
method of assaying vitamin A, and does not over 
look ChevaUier’s mgenious adaptation of this 
method. 

Towards the end of each section on a particular 
vitamm, short special sections give mformation 
as to the requirements and storage of the vitamin 
m various animals, including man It is interesting 
to note that the author regards vitamin B, as 
oonsistmg of a flavmo growth factor, Qyorgyi’s 
antipellagral B„ and the oxtnnsio factor of Castle, 
a view that we do not think will find general 
acceptance at the present moment In the general 
section he also remarks, m passmg, that on 
a particular stock diet of his own, the young 
animals have such largo reserves of vitamm B, 
that they cannot be used for its investigation 
In view of current controversy, however, his 
discrimmation between the flavines and the 
anti-pellagral factor seems to bo more important 
than his assignation of the term “B,” to tlie 
former 

The book is extremely well served with refer¬ 
ences , the author has elected to place them 
at the foot of the pages to which they apply, and 
to dispense with the usual author index Thn 
subject index of twelve pages is perfectly adequate 
The high quality of Dr Bomskov’s work has been 
ably back^ by his pubbsher, though it is a pity 
that a book likely to be handled as often as thin 
one should be published m paper covers 

A. L. Baoharaoh. 


The Works of Huygens 
(Euvres computes de Chnstxaan Huygens, pvbhfvs 
par la Socxit6 HoUandaxse des Sciences Tome 18 
L'Horloge d pendvie ou A balancier de 1666 a 
1695, anecdota. Pp. iv-1-703. (La Haye 
Martinus Nijhoff, 1934 ) n.p. 

HE eighteenth volume of the monumental 
edition of the works of Christiaan Huygens, 
m course of pubboation by the Dutch Society ot 
Sciences, appears less interesting than many of ite 
predecessors The reason for this impression doe^ 
not lie in the value of its contents On the con¬ 
trary, it IS because the greater part of the volume 
IS occupied by the ol^ioal work “Horologium 
OscUlatorium”, which alone would have suflSced 
to establish the enduring fame of its author 
But this was the mature outcome of years 
of earlier research ; the polished work is not 
only more familiar, but also the phase of 
creative effort has an interest which oannot 
be altogether sustained in a formal textbook, 
however original. 
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^uygen8 went to Pans m 1666, and nearly the 
whole of the following fifteen years were spent in 
the French capital He had been in intimate 
correspondence with some of the leadmg founders 
of the Royal Society, and he took a natural place, 
and soon a dominant place, in that group of men 
who, under the encouragement of Colbert and his 
royal master, founded the Pans Academy of 
Sciences. What constitutes the greatness of 
Huygens is the universal character of his outlook 
and method His distinction lies at once m ob¬ 
servational science, m his mastery of physical 
manipulation and m natural philosophy The 
practical and the theoretical side of things shared 
his mterest Hence his persistent and fertile 
efforts to improve the construction of the clock 
conferred a recognised benefit on mankind 
Yet the motive came from the recogmtion of 
the clock as a scientific instrument of funda¬ 
mental importance, and this in turn led him from 
the contemplation of one type of mechanism to 
the profound study of the fundamental laws of 
dynamics 

At heart, Huygens was devoted to the culti¬ 
vation of science as a purely intellectual pursuit 
Geometry, which for him meant Euclidean geo¬ 
metry of course, was the key. But no man of 
science ever preserved a more harmonious balance 
between all those sources by which scientific truth 
can be revealed 

As an acknowledged masterpiece of the first 
order, the “Horologium Oscillatonum” needs no 
description Published in 1673, it is cast in the 
classical mould in the tnie Ime of descent from 
the Greek geometers Although the main results 
embodied in the work were already m the possession 
of Huygens before he left Holland, as previous 
volumes of the present edition of his works have 
shown in detail, they had m many cases not been 
published in any definite form, if at all Hence 
the publication in the shape of a regular treatise 
constituted an event of capital importance in the 
histwy of science in general and rational mechanics 
in particular. Nothing else is needed to show the 
remarkable state of development which dynamical 
ideas had reached at the very moment from which 
we are accustomed to trace the Newtonian system 
of dynamics. 

Huygens returned finally to Holland in 1681 
The present volume, in addition to the capital 
treatise hore presented in French and I^tin 
versions, contains all the firagments of his work 
bearing on the perfection Mid performance of the 
clock between 1666 and 1696. Their interest is 
>?»*inly of a oontroversial, or purely tedmical, kind 
rather Hian of a general character. 

H. C. P. 


British Marine Zoology 
The Bnhsh Sea Anemo-.iea By Prof T A. 
Stephenson Vol 2 (Ray Society Vol 121 for 
the Year 1934 ) Pp xii -1-426 -(-16-(-plates 16-33. 
(London Dulau and Cb , Ltd , 1935 ) 37s 6d 

T he sea anemone fauna of Great Britain is 
now known much better than that of any 
other area in the world, largely as a result of the 
twenty years work that has been put mto Prof 
T A Stephenson’s magnificent monograph, just 
completed by the appearance of the descnptive 
volume 

In addition to the very full accounts of anatomy 
and the references to all previous work, the author 
of this comprehensive monograph, although he 
was obliged to omit his contemplated review of 
actmian physiology and behaviour, has given 
many interesting descriptions of the animals’ 
habits This has been facihtated by the compara¬ 
tive ease with which anemones can be maintained 
for observation m aquaria, a fact that is proved 
by the pathetic story of Mr Evans’s Acttnxa 
e^utTia during the War Left m an aquarium 
without food or aeration, in water that was 
becoming increasingly more salt through slow 
evaporation, the anemones held on until their 
owner’s return, very much reduced in size, but 
still reoogmsable The palm for longevity under 
artificial conditions—seventy-three years—is hold 
by the famous individuals of Cereua peduncuUUus 
at present in the care of Prof J H Ashworth 
at Edmburgh 

A few of the discussions of special interest that 
deserve notice are parasitism and burrowing 
habits in Peachxa , the range of variation and the 
viviparous reproduction of the well-known and 
widely distributed Actinm equma , the colouring, 
reproduction and commensal algae in Anemonta 
mdcata , autotomy of tentacles m Bolocera ; 
apparent suppression of tentacular foedmg m 
Aureltanxa , the unusual action of the Fang- 
tentakeln, and laceration m Diadumene c\ncta , 
the puzzle of the distribution, relation to environ¬ 
ment, and original home of D Ittcux , dwarf races, 
laeeration and planktonic feeding in Metridium 
senile ; resorption of tentacles m CaUtacHs , 
commensalism in CaUvictts and Adamsta ; lacera¬ 
tion in Sagaiita elegans and AeitntAhoe ; and what 
may be regarded as neoteny in Metndxum senile 
and Sagartta troglodytes 

Lovers of the living thmgs of the sea in par¬ 
ticular will be grateful to Prof Stephenson for the 
help he gives them in the identification of the 
Bntish anemones He provides not simply a key, 
the ends of which might be defeated by careless 
use, but a combination of a key and a summary 
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of the most important features The volume is 
illustrated by numerous and beautifully executed 
text figures of anatomy and patterning, as well as 
by eight more exquisitely drawn plates m colour 
and eleven plates of photographs Together with 
the charming and fanciful (if not strictly relevant) 
vignettes which terminate some of the chapters, 
they make the work one of artistic as well as 


scientific importance It is a critical and masterly 
account with a good bibliography of a difficult f 
subject by one of the world’s greatest experts who, 
although he has shown liimself sympathetic with 
the demands of the modern schools of physiology 
and ecology, is not one of those who take lightly 
the responsibilities of the systematist. 

A K Totton 


Short 

'^eihod-B of Atr Analya\s By Prof J S Haldane 
and J. Ivon Graham (Grillin’s Scientific Text- 
Books ) Fourth edition, revised throughout and 
enlarged Pp vn f-176 (London* Charles Gnffln 
and Co . Ltd , 193i5 ) 7s U not 
Althouoh it ifl twenty-throe years since Dr Haldane’s 
little book was first published, the methods and 
apparatus which he has described with such minuto 
attention to detail are still in everyday use for the 
examination of air and mine gases With tho collabor¬ 
ation of Mr J. Ivon Graham, tho fourth edition 
has now been enlarged luiil admirably brought up 
to date without changing tho general eharaiter of 
the book 

Owing to the toxicity of carbon monoxide, much 
attention has been directed of late years to the 
detemunation of very small quantities of this gas, 
for which purpose tho portable and laboratory types 
of apparatus used m the Minmg Resi'arch Laboratory, 
Birmmgham, and capable of detecting 0*0006 per 
cent are recommended 

From tho pomt of view of safety m mmes, the now 
chapter dealmg with the application of gas analysis 
to the detection of spontaneous combustion is of 
particular interest, the authors state that the 
analytical method is capable of greater sensitivity 
than the older one depondmg on smoU 

Another trend in the tochmque of gas analysis has 
been the development of specialised instruments such 
as the Hartndgo reversion spectroscope and the Katz 
recorder for carbon monoxide, the McLuckie apparatus 
for inflammable gases, and the Owens dust collector, 
to mention only a few of those described m the 
present volume F R. E 

Hondhoofc of Chem%3try ; a Reference Volume for aU 
requiring Ready Access to Chemical and Phytical 
Data ueed in Laboratory Work and Manufacturing. 
Compiled and edited by Prof. Norbert Adolph 
Lange, assisted by Gordon M Forker. With an 
Appendix of Mathematical Tables and Formulas, 
by Prof. Richard Stevens Burmgton Pp. xiv-t- 
1808-248-1-29. (Sandusky, Ohio. Handbook 
Publishers, Ino., 1934 ) 0 dollars. 

Tbb piesmt reviewer has kept this handbook beside 
him for several months and has put it to the test 
repeatedly. It has met the r^uirements on every 
occasion, in chemical matters as well as in purely 
matiiematioal. 


Notices 

One of tho best sections of tho book comprises tho 
234 pages dealing with 4,462 organic compounds, for 
eac*h of which is given a ‘Beilstein’ reference, in 
addition to tho usual information This reference is a 
particularly useful feature as it onablos the reader to 
find at once tho page m the enormous and unwieldy 
Beilstein whore ho can obtam further information. 
The section on morgomo compounds extendmg to 
112 pages IS also very useful 
In addition to the data given in the tables just 
mentioned, all the more important properties are 
given tables to themselves, and when only a limited 
list of substances is mentioned, tho reader is directed 
where he can find a more complete list 

Among the mtorosting anil novel features are 
changes m atomic weights from 1894 until 1933 ; a 
large table of alloys (mcludmg heat- and corrosion- 
resisting alloys), classification of crystals ; organic 
reagents for morganio analysis ; laboratory solutions; 
hazardous chemicals and their handlmg There is a 
wealth of data covermg not only a very wide field of 
pure chemistry (physical, morganic and orgamo) but 
also every conceivable section of apphed chemistry 
The mformation is also brought weU up to date 
It 18 impossible to give a complete catalogue of all 
the subjects treated m this valuable handbook, but 
great care seems to have been taken to mako tho 
information as complete and accurate as possible 
Further, considerable attention has been paid to tho 
arrangement of the details, which will be found ver> 
oonvement. 

The Complete Book of Bntiah Butterjliea. By F. W 
Frohawk. Pp. 384-f-32 plates. (London and 
Melbourne : Ward, Lock and Co., Ltd., 1934 ) 
lOs. 6d. net. 

It is now nearly thirty years since South’s “Butter 
flies of the British Isles” was first published, and this, 
in its successive editions, has remained the best book 
on the subject both for tho beginner and the moi> 
advanced collector. In 1929, Mr. Frohawk brought 
out his “Natural History of tho British Butterflies”, 
but the price of this was beyond most pockets. Mr 
Frohawk has now challenged the supremacy of 
South's book by re-issumg, in a cheaper form, tho 
essential illustrations from his larger book with good 
descriptions of all stages of the irttbets and excellent 
biological notes. All the illustrations and the greater 
part of the letterpress ore the original woric of the 
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author. This has many advantages but some draw¬ 
backs, as, for example, a rather sweeptngly exact 
statement that m Erehw epiphron “The larval stage 
lasts 288 days”. 

Rcfc'ronces are mode to variation, protective 
ooloration and migration, suthcient at least to excito 
the interest, and, os one would expect from Mr 
Frohawk, there is an excellent account of the relation 
of the larva of L anon to ants Only one mis¬ 
statement has been noticed, and that not about a 
truly British insect, contrary to what is said on 
pp 38 and 41, the Monarch butterfly has an adult 
life up to about ten montlis and has a definite period 
of Bomi-hibemation m tho southern Umted States 
The classification and Latin names are the mo.st 
up-to-date possible, that of tho Koyal Entomological 
Society’s recent list, but tho author shows either 
misapprehension or unlioundod optimism whore ho 
refers to this as an “established International Rule” 
and a “permanent International Classification”, 
wo wish that it were so ! Among the English names 
we wonder if he is trying to mtroduoe the law of 
priority when ho replaces the well-known ‘(Sato- 
kooper’ by the older ‘Hedge Brown’ 

On tho whole an excellent book, particularly for 
the young naturalist in whom the desuro for collecting 
can be replaced by wider biological mterests 

C B W. 

Structural Otology with Sptcuxl Reference to Economic 
Depoeiig By Bohuslav Stores and Charles Henry 
White. Pp XV 4 460. (London. Macmillan and 
Co , Ltd , 1036.) 25» net 

The raming geologist who has a sound knowledge 
of the various types of crustal doformations and of 
the form, extent and position of muieral deposits of 
economic importance with their relationships to the 
host rooks, is well-equipped for one of tho most 
important aspects of his work , and whilst experience 
m the field will always remam the best trauung 
ground, it is essential that he should be familiar with 
structural types of various kmds, particularly those 
encountered m certain rrunmg areas in different parts 
of the world. 

Hitherto, the mimng geologist has been handi¬ 
capped by the lack of a suitable treatise, for although 
it is true that a number of books on structural 
geology have been published, few of these appeal 
strongly to nuning engmeers and mmmg geologists, 
who prefer iftear illustrations of dislocations and 
deformations os^vealed by uhdergound mining, to 
long and inv dMd T^ieecnptiona of structural typos 
whi^ are largiN^ hypothatioal and based only on 
surlho^ mdications. Dr. StoCes, professor of geology 
at the National School of Mmes of Czechoslovakia, 
whose former wo^ on this subject wm published m 
both Czech and Oermon, and Dr. White, who has 
had praotioal %a(ponenoe as a oonsuHmg mining 
geologist in mapy countries smoe his retirement from 
tho ptofeesorsh^ of mixung and metallurgy at 
Harvard University, have rendered conspicuous 
service to nfining enginem and mining geologists by 
the publication of this authoritative volume. Tt 


differs from other books on structural geology m at 
least three important osfiects it is written specially 
for graduate and post-graduate students of applied 
geology , tho reading matter has been wisely sub¬ 
ordinated to remarkably clear and well-selected 
sketches, diagrams and photographs, numbering m 
all 663, almost two to every page , and tho illustra¬ 
tions include a largo number of tho structural typos 
enoountereii in mining areas in different parts of the 
world W R Jones 

Inorganic and Theoretical Chemmlri/ By Dr F 
Sherwood Taylor Thinl edition. Pp xiv-(-832-f 19 
plates (London . William Homemonn, Ltd , 193.5 ) 
12 s. 6d. net 

The third edition of this book is only 14 pages longer 
than the first edition, but mcliides sections on most 
of the recent developments, such as ortho- and pom- 
hydrogen, heavy hydrogen, neutrons and positrons, 
atomic transmutation and artificial radio-elements 
The current view, that tho nucleus is composed of 
protons and neutrons, is mentioned, but it is not 
adopted in the figure illustrating the isotopes of noon 
Certain weaknesses, wluoh Iiavo persisted from tho 
first edition, still call for comment Thus, although a 
clear distmotion is drawn between covalent and 
electrovalont Imks, salts are still occasionally formu¬ 
lated os covalent moleoules, as when a fictitious ring, 
structure is assigned to barium peroxide (p 600), 
Conversely, on ionic Rtnicturo is mcorrectly assigned 
to hydrogen bromide (p 208), which is surely only 
ionised m presence of a ’base’ or proton-acceptor. 
The student is also frequently misled by equations 
m which protons are shown instead of oxonium ions, 
as m the dissociation of water (p. 137), of acids 
(p. 186) and of hydrogen sulphide (p. 620) There 
IS also a curious contradiction between the dofimtion 
of a base (p 186) and a subsequent statement that 
substances such as ammonia are “mcorrectly called 
bases” (p 194). These features, however, are only 
of mmor importance m a book tho merits of which 
have already been desenbod m an earlier review 
(i^ATURB, 129, 919, June 25, 1932) 

Technical Oas Analyna. By Dr George Lunge. 
Revised and rewritten by Dr H. R Ambler Pp. 
xvi-f-416, (London and Edmburgh : Gurney and 
Jackson, 1934 ) 21* not. 

Lungk’s book has hold the field durmg twenty 
years, so that the new edition is overdue. The book 
has been largely rewritten , it auns at bemg com¬ 
prehensive of all processes and types of method, as 
well as giving detailed working descriptions of the 
more noteworthy 

Gas analysis moreaees m importance as more 
mdustrial operations aro brought under scientific 
control, the degree of accuracy required varying 
oocordmg to circumstances : time is often an im¬ 
portant factor. Contmuous recordmg instruments 
are coming mto use when possible Tlie book follows 
well-known hnes, and is illustrated by diagrammatic 
drawings of the apparatus. It should find a place m 
all technical uid analytical laboratories. 
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Reclamation of the Pontine Marshes* 

By Dk Robkrto AlmaoiA, University of Rome 

Pontme region (in Latin, Agtr Pometmua, still, as regards its greater part, a shallow marine 
from the name of the amiient Volscian city gulf, Monte Circeo being then an island Later in 
of Sessa Pometia), known more commonly in the the quaternary period it became transformed into 
past as the Pontine Marshes, is situated in the a lagoon, as a result of upheavals, which were 
southern part of Latium, and has been famous more pronounced near the sea than at the foot of 
from remote times During recent years, the the Lepmes Hence the greatest depth of the 
attention of the civilised world has been directed lagoon was m the interior and followed a line 
to it, owing to the extensive reclamation works roughly parallel to the mountains Altematmg 

subsidences and upheavals doubt¬ 
less took place afterwards, the 
natural appearance of the region 
being repeatedly changed during 
prehistoric ages and perhaps also 
during histone times Climatio 
variations, aifecting the flow of 
the water-courses and the humid¬ 
ity of the whole region, also came 
into play To-day the rainfall is 
less than 800 mm in the coastal 
distnct, increasing to about 1 
metre at the base of the Lepmes 
and to still more on their slopes 
Without going m detail into 
the characteristics of the Pontine 
region, it may be pomted out that 
this may be divided into three 
parts • 

(1) The coastal region^ which 
extends from Nettuno to Terra- 
cina This is characterised by 
long chains of dunes of recent 
origin, 20 metres or more in 
height and more or less fixed by 
vegetation The dunes separate 
the sea from long, narrow coastal 
lakes, the Lake of Foghano, the 
most northern, having an area of 
4 65 sq km and that of Paola, 
which have completely transformed its traditional the most southern, an area of 3 9 sq km ; 
aspect , in between come the smaller lakes of Caprolace 

The region lies to the south of the volcanic and Monaci These lakes probably represent 
Latium Hills and occupies the space between the ancient creeks, which have become separated firom 
Lepine Mountains—a range composed essentially, the sea by the formation of the dunes The two 
like the Central Apennines, of secondary lime- larger, exhibiting indentations on their internal 
stones and hence of Carsic structure, and about shores, communicated with the sea through breaks 
1,900 metres high (Monte Semprevisa, 1,636 in the line of dunes, but such breaks sometimes 
metres)—and the Tyrrhenian Sea Close to the became fiDed in and so acted only intermittently 
sea is the isolated Monte Ciroeo, with a structure Moreover, being subject to seasonal changes of 
analogous to that of the Lepines Towards the level, the lakes were surrounded by stretches of 
end of the tertiary and the beginning of the marsh As will be indicated presently, trork is in 
quaternary periods, the whole territory, with an progress which will stabilise their oonfiguratkm. 
al«a of about 790 sq. kilometres, must have been -(2) The tegion adjaeetU to the lakes inland stands 
*Tniisteteiinontt»ttsuu. somewhat higher—^20-25 metres and sometimeB 
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40 metres—and consists of sand, often of a chalky 
nature According to some geologists, this region 
represents a senes of cemented quaternary dunes, 
which were hitherto the undisputed domam of the 
Mediterranean scrub and of tall forests, with only 
limited clear areas 

(3) The true internal region, lying between the 
preceding and the foot of the Lepines, constitutes 
the marsh proper and corresponds approximately 
with the deepest part of the ancient lagoon The 
hydrographical conditions of this region were 
very irregular and variable Abundant Carsic 
spnngs at the base of the Lepines—such as those 
of Nmfo—fed comparatively large water-courses, 
the natural flow of which was hindered by the 
slight slope of the ground, by the chain of dunes, 
by the vegetation, etc 

The soil vanes in character throughout the 
region, being rich m humus and fertile in the lowest 
parts, where it is mixed with detntus of volcanic 
origin, mostly clayey and marly in the higher areas, 
and sandy and hence little suited to farming near the 
sea The region is said to have been well cultivateil 
and thickly populated in the Volscion age (twent}'- 
four inhabit centres are spoken of, the largest 
bemg Poraetia) The destruction of the V'olscian 
State and its subjection to Rome, together with 
the abandonment of the drainage schemes, in 
which the Volscians must have been hghly expert, 
and possibly also climatic changes, resulted in 
desolation. Actually, however, there is httle exact 
knowledge of the conditions of the region in the 
pre-Roman epoch, but in early Roman times the 
marshy areas must have been very extensive 
Attempts at reclamation date back to the end of 
the Roman Repubbe. Others were made during 
the Empire, m the Middle Ages by onterpnsing 
pontiffs like Martin the Fifth, and m modem 
times, under Leo the Tenth, Sixtus the Fifth and 
Urban the Eighth, who made appeal to the ex¬ 
perience of Dutch engineers The most impressive 
endeavour was that made at the end of the 
eighteenth century on the initiative of Pius the 
Sixth, but the main drainage canal, constmcted 
over a length of about 30 km parallel to the 
Appian Way, and fed by lateral channels, proved 
ina^quate to drain the whole of the marshy area. 
This area, u^uding land boggy only at tunes, 
amotmted to%10 sq kp. Napoleon caused the 
problem to be studied' again by well-known hy¬ 
draulic engineers, such as Foesombroni, but failed to 
find time to give effect to the projects elaborated 

It is not p^ble to give here the Mstory of the 
mooessive efforts made in 4he nineteenth century 
or of the earlier^ones of the present century, which, 
^ the spl^idid work of Pius the Sixth, led only 
,to A psrtinl and temporary sdution. The more 
ihe probtem was studied, the more oompleix it 


appeared The drainage question was, mdead, the 
firet, but not the only one, demanding solution, as 
it led naturally to the sanitary problem—the 
struggle against malaria and the creation of the 
conditions for healthy existence There was also 
the agrarian problem, comprising preparation of 
the soil for its immediate utilisation, population 
and colomsation, and installation of roads and 
other means of communication All these issues 
required simultaneous resolution, and this was the 
aim of the law of Integral Reclamation (Bomjica 
integrale), which concerned Italy as a whole, but 



Flo 2 Mount CUccQ and scrub country 

found m this region iLs greatest and most complete 
appboatioD The whole of the work involved was 
entrusted to the Opera Nazionale dei Gombattonti 
The dramage problem was met by creating 
three systems of canals, which partly utilised 
existing water-courses The waters of the more 
northern portion of the plam flowing from the 
Lepme Mountains—the so-called high waters — 
were conveyed to the sea by a direct route, mainly 
by an extensive collectmg canal (the Mussolini 
Canal), which is 27 km long and is the most 
important drainage work yet accomplished This 
IS able to deal with a flow of 460 cubic metres |)er 
aeffimd and flows, under suitable control, mto the 
River Astura The middle waters flow into another 
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large collector and pass to the aea through old 
■water-courees, the principal of these being the 
Martino River (the work of Pope Martin the Fifth) 
and its tributaries the CScerchian and Nooohian 
‘ditches’, which have been re-organised The low 
waters flow partly into the Pia water-course, which 
IS still in good order, and partly are collected by a 
network of channels and led to the Fiiime Sisto 
(named after Pope Sixtus the Fifth), the bed of 
which has been widened and deepened In all, 
1,766 km of canal have been excavated and 
renovated Other work has resulted in the drainage 


and memuring, particularly with phosphates, have 
been necessary Great difficulty has been en¬ 
countered in the destruction of the thick Mediter¬ 
ranean scrub, consisting of deep-rooted trees, and 
both fire and dynamite have been employed to 
get nd of the roots For tilling, use has been made 
of powerful multiple ploughs of the Fowler type 
The so-called Tertacina Forest, containing most of 
the tall trees, has been preserved for molusion in 
a national park, which takes in also part of Monte 
Circeo. 

The whole plan of reclamation outlined above 



Flo 1 TIm new city of Snbcadla 


of many wells and stagnant pools throughout the 
scrub zone—the so-called Piscine Operations on 
a still larger scale are in progress with the object 
of keeping the coastal lakes within definite bounds 
A number of difficult teohmeal problems are here 
mvolved Work on Lake Foghano, which is well 
stocked with fish, is already well advanced ; its 
bed is being deepened, its banks made up and the 
marshy margins dried, and permanent connexion 
with the sea is being established. Development of 
Lake Paola and of the district of Sabaudia on its 
shore is likewise proceeding. Work on the two 
smaller intermediate lakes is also under way; in 
the case of Lake Caprolace, oertam areas around 
it are below sea-level, and have needed special 
means for drainage. 

The reclaimed Iwds were not as a rule ready fenr 
immediate cultivation. In most cases deep tilling 


was, as already mentioned, put mto the hands of 
the Opera Nazionale dei Combattenti at the end 
of 1931. The average daily number of workmen 
employed was 13,600, board and lodging being 
provided for them by the creation of two large 
villages, as well as a number of smaller settlements 

During the first year—to October 1932—10,600 
hectares were reclaimed and made ready for 
cultivation, in the second 14,100 and in the third 
about '17,()00 The total agncultural land thus 
made available by the end of 1934 exceeded 41,600 
hectares. In addition to the actual plough¬ 
ing, etc., this necessitated the construction of 
houses and other buddings for the new oolomes, 
and the creation of a network of roads, etc 
so as to render the region fitted for permanent 
ocoUpatioQ. 

All this has involved revolutionary changes. 
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since, until a few years ago, the Pontine region 
had no stable population The section of ooast 
from Nettuno to Terracma was, perhaps, one of 
the longest tracts of desert coast in the whole 
peninsula A few hamlets (casali) existed along the 
Appidn Way, and two or three in the remaining 
territory, i^om remote times the region had had 
a transitory population engaged in wood-cutting, 
production of charcoal, and raising cattle, sheep 
and pigs This population lived in the most 
primitive huts, which contained only a single 
apartment and had a small, low door, with no 
other openmg The contents consisted of a hearth 
built of a few stones, beds, and a few essential 
articles of furmture. Such huts were found 
especially in the forest clearings {lestre), sometimes 
in groups of three or five or more, and occasionally 
m villages with a hundred or more inhabitants 
This population came from the villages of sub- 
Apennme I.atium (Filettmo, Trevi, Veroli, Alatn, 
etc ) and spent eight or nine months in the region 
(October-June). 

The huts have now almost entirely disappeared, 
and separate farmhouses, of two or three different 
types, are being built at regular intervals in the 
newly reclaimed area As is natural in an agri¬ 
cultural district, the populace is a scattered one 
On an average, 10-12 hectares of land, with 
house, are allotted to each family, the area being 
increased twofold on the poorer soils Each farm¬ 
house comprises hvmg rooms, with stables below 
for the larger cattle Small accessory buildings 
contain a fiimaoe and accommodation for pigs and 
chickens, and a well and drinking troughs for the 
cattle are also supplied, together with implements, 
chemical fertilisers, etc. After a certain period of 
tenancy, the farms will pass mto the 3 ) 088 e 8 sion of 
their occupiers. ' During the first three years, 
ending with the year 1934, about 2,460 farmsteads 
were built, the colonisation proooeduig from 
north to south and from the coastal districts 
inland 

At certain pomts, chosen for ease of access, 
centres known as boroughs (bearing the names of 
battle-sites) have been instituted. Of these 
boroughs {borght), which inclnde a bureau of agnoul- 
tural control, a health statinni sometimes a school, a 
churoh^»etc., twelve had' been formed by the end 
of the year 19^. In yew, however, of the vast 
extent of the area colonued, more important urban 
centres were also required to provide pubho 
eervioes, business establishments, hotels, hospitals, 
places of entertainment, etc. The first of these, 
iittoria, was commenced on June 30, 1932, on the 
aite of the former Quadrato, and was inaugurated 
on December 18 of the same year. The second, 
Saboudia, situated m a magnificent position on the 
inner ifimre of Lalw Paola, was begun on August 6, 


1933, and officially opened on April 15, 1934 In 
October 1934, the first stone was laid of the third 
urban centre, Pontinia, in the farthest inland and 
lowest region, near the \ppian Way, and in a 
zone where the work of reclamation has only just 
been begun ; this was to be ready for occupation in 
April, 1935 Two further urban centres, Ausonia 
and Aprilia, are already projected 

Population of the agricultural distnots of the 
Pontme region has been accompanied by that of 
the ooasts, where seaside resorts have been de¬ 
veloped. Among those already budt are Pooe 
Verde—^to serve the Cistema country—and Lit- 
toria Under construction is Sabaudia Beach, which 
will be connected •with the main centre by a 
bridge over Lake Paola at its narrowest point 
During the past summer a seaside colony enter¬ 
tained 400 children from the famihes of the 
farmers of the Pontine region 

As regards the population of this region, it 
should be pomted out that the oooupants of the 
new settlements are denved, not from the district 
that formerly supphod its temporary inhabitants, 
but from distant, over-populated parts of Italy • 
Fnuli, Vicentino, Polesme, Ferrarese, etc Ad¬ 
mission to the colonies has been rigorously con¬ 
trolled, preference being given to the families of 
ex-service men and, among these, to the more 
numerous 

Whereas, m the past, the Pontme region had 
only a single road for wheeled traffic—^the old 
Appian Way—and a few tracks and bye-ways, the 
whole of the colonised portion is now traversed by 
a fine network of roads (416 km up to the end of 
1934), adequate to meet the requirements of the 
new conditions and arranged aooordmg to a pre- 
determmed plan 

The mamstay of agriculture is corn, which 
has cropped well durmg the first three seasons in 
the Littona district Tree-fruit is also being grown 
and, in the south, horticultural produce—notably 
tomatoes, in the distnot between Terraoina and 
Ciroeo The lower slopes of Ciroeo and the environs 
of Terracma have been noted from ancient times 
for their vines Beet-growing has commenced and 
the installation of a sugar factory at Littona is 
projeoted. Attention will, however, probably be 
devoted mainly to com, of which Italy is greatly 
m need. 

The profound transformation brought about in 
Southern Latium by the Pontme reclamation is 
felt also in adjacent distnots, especially m the 
Lepme towns, the relations of which with the 
plam l»low date from the earliest times The 
new oondition of things has also had an important 
consequence from the administrative pomt of 
view, as it has determined the creation of a 
new province—the ninety-third in Italy—which 
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embraces a vast region reaching, towards the 
south, to the River (ianghano and having Littona 
as its capital 

The new province of Littoria has an area of 
2,100 3 sq km and a population now approaching 
200,000 The capital, Littona, is a city constituted 
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almost exclusively of offices, business houses, 
places of assembly, scholastic establishments, 
hospitals and the like, etc Its fixed population is 
only 2,600, but, like Sabaudia, it has been planno 1 
with a view to extensive development in the 
future 


To Sk Charles Vernon Boys on his Eightieth Birthday 


WdiV does Sii (' V Bo\s elect 
To do the things wc least expect. 

And always choose a task that sis'ins 
More Huitisi to the land of dreams 
A problem other men would shirk. 

Yet solve tho task, and make it work 
Hy means that no one else employs ? 
Th(' answer is Boys will bo Boys' 

What made him buy an Otto bike— 
Two whis'ls abreast—a thing to stiikc 
Terror in any rider's soul. 

Yet somehow manage to control 
Its actions and avoid a spill. 

And using his uncanny skill - 
Delight ill a prisarioiis jioise ? 

Again we say Boys will lie Bovs 

Why snatch a bullet in its flight. 

Lit by a single spark so bright 
That on a photographic plate 
The fleetmg shaclow seeme 1 to wait— 
With wake and Iww-wave primly set- - 
All posmg for their silhouettss— 

And leave a picture of the noiee f 
Because', of course'. Boys will bo Boys ' 


Why did his bold, untrammelled thoughts 
Conceive the scheme of fusing quartz, 

Using an arrow, as it fled. 

To ilraw a microscopic thread. 

Anil from the fusion to “unrrs'l” 

A gossatni'r more true tlian steel, 

W'hii'h every Phy'sicist enjoys ’ 

The fact is this Boys will be Boys 

What maile our friend so soi'ming rash 
As to pursue a lightning flash 
By li'tises rapidly rovob'cd, 

And even get tho problem solved - 
Both of Its speed and structure—by 
A photograph "which cannot ho” ? 

That gave a thrill that never cloys. 

And showotl us still. Boys will be Boys 

To weigli the earth—to check tho Therm -- 
Kxplam the logarithmic term— 

To build with bubbles, and maintain 
The opal colours in their tram ' 

These are his pleasures, those his ploy's 
(Where skill with mmd and Truth allovs) 
For which, m Science, as m Toys, 

We thank our stars. Boys will be Boys ' 

RASP 


Obituary 


Sir (jEobok Cory 
IR (ILORGE CORY,who died on May 7 at seventy- 
two years of age, hail spent forty-four years of his 
lifo in South Africa Ho received his scientific training 
at Kmg’s College, Cambridge, where he took honours 
m the Natural Sciences Tripos in 1888 After holding 
various academic appointments m the schools of 
Grahamstown, which is m the Eastern Provmce of 
Cape Colony, he was appomted professor of chemistry 
in Rhodes University College m 1904, and occupied 
tho chair with great distinction until his retirement 
with the title of professor emeritus m 1926 

Cory was undoubtedly a good teacher and was 
beloved both by his colleagues and hw students, 
whom ho could, and did, inspue with his ovm enthu 
siasm Indeed, some of his men have done extra¬ 
ordinarily well, but the truth is that though his 
heart was m his work, his real interest in life lay 
elsewhere As a consequence of this, no scientific 
diacoverios of any great value can be placed to his 
credit He had neither the temperament nor the 
vision for chemical or physical research, and as 


Rhodes College was off the beaten track, there wee 
no chemical souls with whom ho could communi 
Cory was really an antiquary Very soon afti i 
his arrival at Grahamstown, whore much of the earh 
South African history was enacted, he realised, 'i- 
mdeed did others, that reconls of the domgs of tin 
1820 settlors and of others would soon bo lost if s" 
attempt was not made to collect them While otlii i' 
talked, Cory acted Ho never took a holiday, but 
spent all his spare tune in tnidgmg ov'er the ooimtn 
covering great distances, enduring much physiinl 
discomfort, to carry on his self-unposeil task Al' 
mtercstod in South Africa know that his “Rise 
South Africa”, m six volumes, was practically com 
pleted some little time ago For hw work m tin- 
and m other but similar directions, Cambrulg' 
awarded him the honorary degree of D.Litt. m 19-’i 
and when he was knighted m 1922 he come to Englam I 
which he had not seen for more than thirty >em' 
and did further historical research. He was award 1 
the gold modal of the Royal Empire Society 
1933. 
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Mh. W R Buttkufikld 

The town of HaotingH has suffered a grievous loss 
through the death of its museum curator and 
librarian William Kuskin Butterdeld came from 
Bradford in 1K94 as a school teacher, and soon began 
to take a prominent part in the work of local w lentific 
societies as a field naturalist In 1905 he was ap¬ 
pointed curator of the miiseuin in the Brassey Insti¬ 
tute, Hastings, and in 1909 librarian of its reference 
libniry, Isith of which under his care grew greatly 
in imporUinoo as centres for the study of the natural 
history, archaeology and arts of south oast Sussoic 
In 1929 the mansion of John’s Place was piirehaseil 
by the town as a homo for the museum This gave 
Butterfield his opportumty. In its now ijiiarters 
under his skilful hands the museum liw.ime a live 
thmg, each room the sanctuary of a particular science 
or art Meanwhile, the reference library was re¬ 
housed in the old museum, and a lending library 
and reading rooms wore added The whole was a 
wonderful achievement for a man constitutionally 
unable to delegate responsibility , but a breakdown 
m health followvsl. From this, Butterfield recovered 
sufliciontly to sot up as an annexe to the inuseum 
the “Indian Durbar Hall” (from the Colonial and 
Indian Exhibition of 188(5) which hml been given 
to the town by the late Lord Brassey, and to arrange 
m It With his old skill the coUootions of “The Voyage 
of the Sunbeam”, but ho never regained complete 
health and died suddenly on March 24 at the age 
of sixty-two years 

Butterfield was a great Nature lover and an 


accurate observer, and he contributed papers to the 
Museums Journal, of which he was for a time editor, 
and to local scientific pcnmlicals His knowledge 
of the locality Hiiibraced not only liis favourite 
subjects of birds anil insects, but also every brtuich 
of natural history' and archs’ology This first-hand 
knowledge mode him an excellent expositor, whether 
m the museum or on Nature rambles, and many 
hundreds of townsfolk must owe their first mterost 
in scieni-o to his iiLspiration T S D 


We regret to announce the following deaths 

Sir Roheit Blair, education ofTiccp of the London 
County Council m 19(14-24, on June 10, agisl 
sev'cnty-six years 

Mr J T Ciinnmgham. li'Cturer in imologv in 
Quocn Mary (East London) College in 1917 2(5. on 
Juno 5, aged seventy-six years 

Mr Daniel Nicol Dunlop, O B E , a director 
of the Biitish Electrical and Allied Manufacturers’ 
Association, and a foimtler of the World Power 
Confi'rcnco, on May' 30, aged sixty seven years 

Prol R M Holman, associate professor of botany 
ui the University of California, an authority on the 
longevity ami gemiination of pollen, and author of 
well known botanical textbooks, on Ajiril 23, aged 
forty-nino years 

Prof Alice Werner, C H E , etnei itus professor of 
iSwahili and the Bantu limguagi*s m the I'uivcrsitv 
of Dmdon, on Juno 9. aged sev’enty-five yi>ars 


News and V lews 


The Actonian Pnze of the Royal Institution 

The Managers of the Royal Institution have 
awartied the Actonian Prize for 1935, of one liimdnxl 
guineas, to Mr W T Astbury, for his papei-s on 
“X-ray Studies of the Structure of Hair, Wool and 
Related Fibres’’ The Prize is awarded septcnnially, 
and IS given, in the quaint phrasing of the deed of 
trust of the Aaton Endowment, to the “author of 
the best essay illustrative of the wisilum and lieneifl- 
oonce of the Almighty m such department of science 
as the said Committee of Managers for the time lieing 
of the said Institution shall In their ilisi retion select” 
It 18 provided that the award may bo made m respect 
of essays or papers already published Mr Astbury 
was for some years on assistant m the Davy Faraday 
Rosearoh Laboratory of the Royal Institution, work¬ 
ing with Sir William Bragg on various problems in 
connexion with the X-ray analysis of crystal struc¬ 
ture He left the Laboratory m 1928, and is now 
lecturer m textile physics and director of the Textile 
Physics Research Laboratory of the University of 
Leeds. He has applied the X-ray technique accjuireil 
during his oarher work to textile problems, and the 
Actonian Prize is awarded to him in respect of the 
two valuable papers, imder the general title given 
above, published m the Philosophical Transacluma 
of the Royal Society. 


Dewar Research Fellowship 

The bequest by Livl\ Dewar of a siun of monev 
for the fiirtlieraiK e of ri'sean h in the Royal Insti¬ 
tution, 111 niernoiy of th<> woik of her linsband, tho 
lato Sir Jami s Dewai has alrciwlv been aunoimced 
The Mtuiogera of the Uov'al Listitution have resolvtsl, 
as tho host method of giving effect to Lady Dewar’s 
wishes, to establish a Diwai Research Fellowship, 
and conditions gov ciiimg the awaid of the Fellowship 
have now (iccii tlrawii up The research must bo 
carried on at the Royal Institution, ui a branch of 
scieiico at tho discretion of the Managers The 
appomlmenl, which is open to jx'rsons of either sex, 
will bo for a period of tliroo years ui the first instaneo, 
with a possible extension to five, and will carry with 
it a salary of £400 a year It is hoped to appoint tho 
first Dewar fellow later this year, and applieationa 
are being invited through the usual channels 

Award to Sir Fredenck Banting 

The Society of Apotheearies of London at a Court 
Dinner held m Apotheearies’ Hall at Blockfriars on 
Juno 4 couferrod upon the discoverer of msiilm. Sir 
Frederick Bontuig, the Society’s Gold Mtxlal in 
Therapeutics, the highest honour which the Apothe- 
oanos’ Company can bestow After the presentation. 
Sir Froilenok thanked the Society on behalf of those 
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who wore aiMooiaUxl witli the- early work on insulin, 
and referred to the desire of Canadians to bo m 
touch with ‘the old land’ Ho said that, as professor 
of ineiiical research in the University of Toronto, ho 
saw ntsearch students passing away from the Uni¬ 
versity , in one year forty-five jier cent of the 
graduates of tlio University went to the Unitoil 
States ; iievertholoss their l>ond with the Hritish 
Eminro was stronger than with America, their 
desire was to become more British He askiHl that 
Caniuliaii students should Isi made kindly welcome 
in Britain m order tiiat their sentunents of kinship 
might be made stronger In Cantula tliey are 
endeavouring to send their stiidc-nts to Britain, for 
the great thuig about British medicine is that it rests 
on a solid foundation Traditions are only beginning 
in Canada , in this respect there is a gn'at difference 
from Britain The Canadian who comi's over hero 
takisj back with him on his return some of the high 
traditions which guide mint in (ircat Biitain The 
bonds of fellowship aic stronger and more enduring 
than financial inducements, which are a source of 
weakni'ss Sir Enslcrick’s great wish is that the ties 
with Blitain should Ik' sti-engthenod 

The Quetta Earthquake 

b'EW details of scicntifii interest have as yet 
rt'aclied England from the Quetta distriet Shocks 
of course continue to lx.> felt, some of th(>m strong 
enough to bring down walls left standing among the 
nuns The di*stniction of Quetta City is almost 
complete Landmaiks of all kinds iiave disappeared, 
and the city is a widc*ai)read moss of debrts An 
official report gives the number of kilhsl in it as 
2fl,(HH) out of a population of 4(1,(KKI Tr addition to 
the towns of Kalat and Mostimg, at h'ast one hundred 
villages have lieen totally destroyed within a band 
130 mill's long and 20 miles wide, the number of 
killed in them l)cmg estimated as Isitwoen I2,0(M) 
and l.'i.OOO, so that th<* total niiinlMT of deaths is 
prohably about 40.000 So iinpossiblu is it to excavate 
the dead bodies in Quetta City that all the survivors 
hav e been rcinovod m fear of an outbreak of disease. 
The city has been surroundod by barlieif-wire en¬ 
tanglements and will be protected by guanls in order 
to save the projierty of survivors from maraucling 
tribesmen , it is mtendod that the city shall remain 
so sealed for a whole year 

International Co-operation in Afnericanist Studies 

An important proposal for tho promotion of studios 
m Amerioan ethnology and colonial history on an 
mtemstional basis is to bo submitted to the next 
General Assembly of the League of Nations It 
originated with M. Levillier, delegate of the Argen¬ 
tine, who proposed to the lost General Assembly 
that arrangements should be made for the publication 
by mtematlonal co-operation of a senes of original 
and authoritative works dealing with the indigenous 
peoples and oulturos of tho Americas and with the 
history of the discovery, geographical exploration, 
conquest, settlement and oolomal government of the 
oontment in the sixteenth century. Tho proposal 
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was approved m prmoiplo and referred to the Inter¬ 
national Institute of Intollootual Co-operation for 
consideration and report on tho organisation and 
ffnanoial arrangomonts necessary to give it effect 
Such a scheme has now boon prepared by a committee 
of Amonoanists appointed by tho International 
Institute. Tho Committee is a strong body of dis- 
tinguishod diplomatists and htstorians , but as much 
stress IS laid on tho importance of tho ethnology of 
America and the history of indigenous cultures, it is 
a little surprising to find that anthropology is repre¬ 
sented on the Committee by one member only 
Although that member, M Paul Eivot, is a host iii 
himself, it might, jierhaps, have boon expected that 
some, at least, of tho numerous distmguislieil authori¬ 
ties on American ethnology and oulture would have 
been inchidoil m tho list of those consulteil by corre¬ 
spondence, whore Prof Stolyhwo of Warsaw appears 
as tho only anthropologist 

Thr HugKeHtion.s of tho Committee prov idc for the 
publication of, approximately, fourteen volumes 
dealing with indigenous ethnology and oulture, and 
fifty doaluig with the histori('.ul side of Americanist 
studies Tliese volumes would bo publishwl over a 
pencil of years at the rate of, say, four a year, two 
in ethnology and two m history. In a comprehensive 
and detail^ synopsis of topics, the subjoot-matter 
has boon clossiftod into six sections, of which tho first 
covers tho geology and natural history of America 
and the archseology, physical anthrojxilogy, deino- 
grajihy and culture of the Indians The remuming 
five sections cover Eurojiean relations with America 
before and after tho Spanish discovery, tho history 
of the discovery and exploration of the various parts 
of the continent, tho con(]iiest, the colonial |>eriod 
and oilministrativo, social, religious and economic 
organisation during the sixteenth and down to the 
bogmning of tho sevontoenth century from all points 
of view The preparation of the volumes, which will 
appoar m English or French, and will be in tho 
nature both of monographs on specific points of 
research and treatises of a synoptic and general 
eharacti'r, will be entrusted to scholars of admitted 
and international repute Tho general aim of the 
Committee m proparing the scheme has boon to 
promote the better mutual understanding of tho 
peoples of tho Americas and Europe and at tho some 
time to remove popular mtsooncoptions as to tho 
methods and auns of the conquistadores and early 
colonists Wlulo the Committee is unable to suggest 
precisely tho price at which volumes should be 
published, as this must vary according to tho amount 
of illustration, it mentions as an approximate figure 
60 francs, with a subscription price of 40 francs, and 
mvitos advancO promises to subsenbe m order to 
facilitate consideration of its proposals 

Origin of Man Agam 

At tho Victoria Institute or Philosophical Society 
of Groat Britain, on March 26, Mr. Douglas Dewar 
read a paper entitled “A Critical Examination of tho 
supposed Fossil Links between Man and the Lower 
AnimalB^*. The paper oontains no oritieal examination 
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of any of the fossils, but it shows how expert opinion 
has differed regarding the interpretation of the 
relationships of the relatively few specimens whn-h 
have been found. The mteiprotation of fragmentary 
fossils IS a ticklish busmess (witness the controversy 
regarding the significance of the Caithness fossil 
Pakeoapondylus, notwithstanding that scores of 
complete specimens are known), so that no one 
need be unduly distuibod by different interpretations 
of anthropoid fragments. Nevertheless, Mr Dewar 
correctly sums up the jiosition when he states that 
“science can truthfully say that it knows not when, 
where or how, man ongmatod" , but ho under¬ 
states the truth when he says that this is all that 
science knows, for although there is “no conclusive 
evidence that any Pnraate genus has been trans¬ 
formed mto any other genus”, there ore resomblancoa 
III detail and greuhngs which require much explana¬ 
tion if transfonnism is to be rejected To say that 
“each new typo appears m the rocks havmg all its 
characteristics, as if it had migrateil from some 
other locality”, simply pushes the problem back to 
the 'other locality’ How did it ongmate there f 

Special Creation or Evolution ? 

Mn. Dewak docs not say so, but probably ho 
would agree with the view of the president of the 
Victoria Institute, Sir Ambrose Klommg, that man 
and every other genus began as a special creation 
In support of tliat thesis, Sir Ambrose regards the 
Java, Heidelberg, Piltdown and Pekm ‘men’, as 
biological abnormalities, passing over the probabihties 
against the disappearance of all tlio noniial forms 
of their time, and the preservation of abnormalities 
only He holds that “if nearly os many [human] 
individuals die as are bom m a year, there con bo 
no particular contest for food and one of the fatetors 
m tho Darwmian causes of evolution is thoroby 
romovod” (“Modem Anthropology versus Biblical 
Statements on Human Ongm”. Second edition. 
London . Victoria Institute, 1935 U ) But this 
mortahty rate is what actually happens m every 
stable species of plant and animal, and the enormous 
destruction has generally been regarded as affording 
just that opportunity for selection which Darwm 
postulated These and other aspects of the anti- 
Darwm controversy are dealt with m a lively booklet 
by Sir Arthur Keith, “Darwinism and its Critics” 
(The Forum Senes, No. 20 Pp. vui-f-66 London. 
Watte and Co., 1935 Paper, Id. net, cloth. Is net), 
m which he defends the theory of evolution against 
the arguments of Sir Ambrose Fleming, and of other 
critics, som^ obviously ill-mformed as to the facts. 
Sir Arthur clings to his hard-hittmg style, but his 
pimches are clean, and ho swings a good knock-out. 
Also he adheres to the adage of a recent school 
grammar book—“explam clearly, as if to a Scots¬ 
man . , 

London Television Station 

The Postmaster-General aimounoes that the 
Television Advisory Committee has recommended 
the adoption of the Alexandra Palace for tho London 


Television Station. This recommendation has been 
approved by the Postmaster-General, and the 
British Broadeostuig Corporation has made arrange¬ 
ments with the Alexandra Palace trustees for the 
use of a portion of tho buildings for the station The 
ground at tho Alexandra Palace us 306 ft aliove sea- 
level , and It IS proposed to erect a 300 ft mast on 
the site, thus providing an luirial lieight of 606 ft 
above soa-levol which, it is considored, should enable 
a high definition tolevLsion sorvieo to bo provided 
for the London area Tho Baird Television Company 
and tho Marconi-E M I Tolov ision Company are 
bemg mvitod to tender for tho supply of the necessary 
apparatus for tho operation of their respective 
systems at the station The Baird Company proposes 
tho adoption of a standard of picture definition of 
240 linos sequential scanning, 25 picture traversals a 
second, 26 complete frames a second , and the 
Marconi-E M I Company propose a staiulard of 406 
Imes, 26 pictures a second, interloceil to give 60 
frames a second, each of 202i lines Tho Committee 
proposes that the vision signals shall bo radiated on 
a wave-length of about 6 0 metres and tho associated 
sound signals on a wave length of about 7 2 metres 

Television in Germany 

A BEGOLAR television transmission service has 
already been maugurattxl in Berlin by tho Gorman 
Post Ollice authorities, and arrangements are mode 
whereby the public can attend demonstrations so 
that they may see for themselves what tho now 
service has to offer An article doscribmg the pro¬ 
posals for tho further development of bdevision m 
Germany was given m tho IF ircUss World of May 24, 
as an abstract of a paper by W Scholz, recently 
published m Eleklrischs Nachrichten Techmk Tho tele¬ 
vision transmissions are of tho 180 line, 26 pictures 
per second typo and are given on ultra-short 
waves of less than 8 metros Both sound and vision 
transmissions take place on these wave-lengths, so 
that a smgle heterodyne oscillator may be used at 
the receiver for both portions of the programme A 
total band-width of 2,400 kilocycles per second is 
allocated to each station for tho combmed pro¬ 
grammes In the scheme proposed, it is assumed 
that a nunimum field-strength of 1 millivolt per 
metre has to lie provided, and that the transmitters 
will have aerial powers of from 2 to 20 kilowatts on 
wave-lengths between 6 7 and 7-6 metros The 
lower-power stations wdl bo erected on mountam 
peaks at heights ranging up to 4,000 ft , and it is 
estimated that the effective range of these stations 
will be of tho order of 85 miles On this basis, it is 
considered that tho whole of Germany can lx? pro¬ 
vided with a television service by means of twenty 
to thirty stations, the wave-lengths being distributed 
geographically so as to avoid mutual uiU'rferenco. 

Progress in the Gas Industry 

The seventy-second annual general meeting Die 
Inatitution of Gas Engmeers was held m London on 
June 4-7 under tho presidency of Mr. C. Valon 
Bennett of Roohostor. He reviewed the present 
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position and general tr<*nd8 in the industry as a 
supplier of solid, liquid and gaseous fuels There is 
a movement for gas works to pass into the control 
of holding comparues, a process which has led at 
tunes to mcroasod efficiency and a reduction in 
prices to tho consumer Mr Bennett indicated the 
dangers to be feared where xmdortakiugs wore bought 
at mflatod prices, owmg to tho availability of cheap 
money, and whore the motive force was financial 
opportunism irrespective of public good In some 
countries, organisations have boon established for tho 
official testmg and certification of gas appliances 
Mr S Lacey and Mr C A Mostorman contended that 
such a movement could bring no advantage m Great 
Britam, whore tho safety and ellleieney of gas ap¬ 
paratus already exceeds that eurreiit in other 
countries Mr W L Boon described tho rapid 
advance of gas coke in public favour for domestic 
puqioses. Tho dovelopraent of tho gravity feed 
boiler has resulted in coke displacmg oil firing of 
central heatmg installations With these boilers, 
uniform conditions can bo mamtauicd automatically, 
with attendance once m 24 hours, at a very low fuel 
cost Open coke grates ore uicreasmg in popularity 
and already some 70,000 have been uistalleil in 
London alone 

Flock of Birds Mistaken for Sea-Serpent 

LnttJT A. J. CoBHAM, R N , sends us an account 
of a flock of low-flymg birds beuig mistaken for a 
sea-serpent Similar observations have boon made 
before, but it is worth while to put Lieut Cobham’s 
notes on record On March 14, 1936, H.M.S Electro 
was 100 miles S W of C Spartel (North Africa) At 
about 17 30 G.M T , weather being fine and visibility 
a maximum, Liout. Cobham was on the bridge with 
a midshipman and a signalman Suddenly to the 
westward, about 200 yards ofl, what seemed to be a 
sea-serpent was seen, travellmg at about 30 knots 
on a slightly divergent course. “It had a srasdl head, 
on the surface, oreatmg a bow-wave, and behmd, at 
intervals of approximately 12 feet, there were four 
humps, each with a bow-wave Every 20 seconds 
or so the boast submerged for a few moments. 
Inspection with bmooulars showed the phenomenon 
to be a fiock of small birds of tho guillemot family 
(AUe aUe or Fratercula arctusa). They were flying m 
five ‘V’-formations, skimming so closely over the 
water that from tune to time they were hidden by a 
swell. The hght, due to a heat haze, was peculiar 
The sea, to the westward, appeared to be an oily 
grey colour, against which the birds showed black 
All three of us had the same impression on sighting, 
and so ‘real’ was the appearance that after establish- 
mg tho truth with bmooulars, tho birds still looked 
exactly like a sea-seipent when soon with the naked 
eye ’’ 

Avon Biological Research 

The annual report of the biological research which 
is bemg earned out on the River Avon at South¬ 
ampton m association with the Umversity College 
there gives an aoooimt of the vaned Imes of work 


pursued m the second year of this scheme (South¬ 
ampton . University College 2« fid ). The general 
condition of the coarse fish m tho area is-descnbed. 
with a special note on the mcidence of ‘black spot’ 
disease among them Methods are bemg sought for 
ohockmg tho loss of fish m mill-races, m the fioodmg 
of water-meadows, and by poisonmg from deoaymg 
masses of wood The use of green hght has been 
tried to deter fish from entering ilangerous waters, 
as well as a revolving fish screen which automatically 
keeps itself free from debris Preliminary experi¬ 
ments have been made on the hatching and rearing 
of salmon and trout under natural and artificial 
conditions, and the resulting yield and condition of 
young fish were determined Tho work was seriously 
hampered throughout by the drought conditions of 
1933-34 

National Institute of Agricultural Botany 

The fifteenth annual report (1033-34) of the 
National Institute of Agricultural Botany, Cam¬ 
bridge, shows that contuuiod progress has been maile 
m all departments An important change m tho 
stations at which crop testmg is carried out took 
place m the autumn of 1934, when a now centre 
was established at Askham Bryan near York, m place 
of that at Good Easter, Essex, which was closed 
down Tho results at tho latter station had proved 
so similar to those at Cambridge, that it seemed more 
valuable to extend the Institute’s activities m a 
northward direction. Two new wmter wheats from 
tho Cambridge University Plant Brooding Institute 
were teeteil (lfi2/8/l&’, and W70A) and gave very 
promismg results, while ‘Resistance’, the new wmter 
oat which hail proved so outstandmg m former trials, 
was put on tho market for distribution Contmueil 
progress is recorded m tho work of the Official Seed 
Testmg Station, 29,487 samples being dealt with 
durmg the year under review. With regard to the 
activities of the Potato Testmg Station at Ormskirk, 
eighty-seven entries were received for the official 
i mm u n ity trials, and all but three of these remamed 
free from wart disease m tho field It is noteworthy 
that, with the exception of three vanotiee known 
to be duplicated, all the new varieties entered for 
the trials proved to be distmct. This is a strikmg 
tribute to tho way m which the Potato Synonym 
Committee has been able to cheek the practice of 
distributmg old varieties under new names and at an 
enhanced price 

Report of the Development Commissioners 
The twenty-fourth report (1933-34) of tho 
Development Commissioners which has just been 
published (London : H.M. Stationery Office. 2e. net) 
deals mainly with the various purposes for which 
advances from the fund wore made to assist agricul¬ 
ture, rural economy and fisheries. In general, tho 
allocation of grants was very similar to that in the 
previous year, but although no actual payments were 
made, arrangements were completed whereby the 
work at certam British institutes, hitherto financed 
by the Empire Marketing Board, could be continued. 
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Since detailed descriptions of the scientific work in 
progress at the various research institutes aided by 
the Development Fund are published elsewhere, only 
a brief outlme of their work is given in the present 
report The scheme, organised by the Society of 
Friends, for assisting unemployed men m oultivatmg 
allotments, was once agam given financial support, 
ui view of the groat success of the work in 1933 
Disappomtment, however, is esqiresseil that it was 
not possible to assist as many as had been hoped, 
chiefly owmg to the diiliculty m securing suitable 
land The Rural Economy Section reports progress 
on nearly all sides, and rural mdustrios are being 
developed over most of Great Britam on practical 
and profitable lines Fishery research has also 
produced valuable results, particularly with regard 
to the homng and haddock mdiistries The deter¬ 
mination of the best-sized mesh to use to ensure that 
undersized fish are not landed has onabled definite 
legal regulations to be enacted, and tho survey of 
young haddock stock has rendered it possible to 
forecast tho quantities of marketable fish and their 
probable distribution in future years The report 
concludes with a financial statement and a schedule 
of the grants allocated during the year under review. 

Agncultural Research in East Afnca 

Thb Colomal Office has issued the sixth annual 
report (1933 -34) of the East African Research Station 
at Amani (London H M Stationery Ofllcc Is not), 
£rom which it is evident that progress has agam been 
mode in all the various rest'aroh activities with which 
tho Station is ooncemod. As regards coffee investiga¬ 
tions, the earlier impression that heavy apphoations of 
organic manures to arabica coffee effectively offsets 
the harmful influence of sod acidity has now been 
confirmed, while culture solution studies suggest a 
meu-ked correlation between acidity of the medium 
and the degroo of branching of the roots which 
occurs, high acidity being associated with an un¬ 
branched type of root system Results of importance 
have also been obtamed by tho plant pathology 
section, as tho vector of the mosaic disease of Cataava 
has been defimtoly proved to be a species of white fly 
(Aleurodidce). On the biochemical side oomes the 
discovery that tho fermentation of coffee is an 
imneoessary process so far as quality is concerned, 
though the difficulties of oorrejatmg quality with the 
method of preparation of the coffee are still not 
overcome. Tho cultivation of sisal (Agave amanienns) 
oontmues to mcrease, and the flu^at lot of seedimgs 
raised at the research station are now boooinmg 
available fdr fibre tests, tho standardisation of which 
has been considerably developed dunng the past year. 

Fishery Research m the U.S.S.R. 

Thb organisation of fishery research m the U.S.S.R 
is the subject of a brief but highly important article 
by Prof. B. S. Rym m the current issue of the Journal 
du Conteil (9, No. 3. Consed Permanent Inter¬ 
national pour I'Exploration de la Mer. Andr. Fred 
Host et Fils, Copenhogue. December 1934). The 
Soientiflo Institute of Monne Fisheriee, formerly the 


Central Scientific Institute of Fishenes (Moscow), and 
tho State Institute of Oceanography (Moscow) have 
boon united under the name of the “Umon Scientific 
Institute of Marino Fishonos and Oceanography” 
The new Institute is designed to function as a 
plannmg, guidmg and co-onluiatmg centre for the 
activities of tho numerous fishery stations situated 
around tho coasts of tho USSR Its purpose is to 
promote the welfare of tho fisheries by aoquirmg data 
concerning marine biological and oceanographical 
phonomona, and mtolligently applymg the results. 
In this connexion the formation of an economic 
section 18 of especial interest and importance in view 
of present events and tendencies m the fishing 
mdustry of Great Bntam Tho Institute will issue 
three series of publications- -Transactions, Records 
and BuUetins—eil m Russian, but the first two will 
lie furnished with English, French or Gorman sum¬ 
maries Tho address of tho Institute is Moscow, 
Vorkhno Krasnoselskaya 17 

Research in the Electrical Industry 

Thk fourteenth annual rojiort of the British 
Electrical and Allied Industries Research Association 
(tho ERA) shows that tho oloctncol industry is 
fully alive to tho commercial value of research. It 
has boon well supported both by the Government 
and the various branches of the mdustry during last 
year, and although we do not agree that there can 
never bo a point ‘*at which research has all the 
support it needs and deserves”, it has certainly not 
been “oversubscribed” m the past The long list of 
researches the Association has before it, still m- 
adequately financed, shows that there is need for 
further co-operative help It is mterestmg to road 
that designers of insulatmg material for electrical 
material are now attaching less importance to a 
knowledge of the electric strength of their materials 
and more to their thermal conductivity Tho im¬ 
portance of Fourier's theorems on the conduction of 
heat IS bemg fully recognised, and also that tem- 
poraturo is a leodmg factor m electrical breakdowns 
For some years tho flame of the M6ker burner has 
been the standard for tho dotormmntion of “resistance 
to naked flame”. It has been found that tho standard¬ 
isation of tho burner flame m conjunction with simple 
correction factors is unsatisfactory, as flame tem¬ 
perature IS not correlated to the calorific value of the 
gas m a simple manner Further oxiienments are 
being mode to develoji a standard flame for soientifio 
tests m connexion with 'inflanimability’. The 
electrical resistivity map of the sod of Englwid and 
southern Scotland has now been completed, and a 
summary of the work done on telephone interference 
has boon pubbshod Tests on radio interference are 
m progress A Ust is given of tho Government depart¬ 
ments, engineoruig and scientific institutions, uni¬ 
versities and colleges which have co-oporated m the 
work of the Association. 

Progress in Radio Communication 

A paper by Col. A S. Angwin giving a review 
of the progress of radio communication for the year 
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1034 [J Inat Elec Eng , Feb. 1936) is of general 
interest. The great technical progress made in 
broadcasting during the last two years is roflocteil m 
its rapid development At the boginmng of 1932, 
the number of licensed listeners m Europe was nearly 
14 millions, and two years later it was nearly 20 
millions In 1929 the total power used in broad¬ 
casting was 420 kilowatts, whilst live years later it 
was more than ton times greater Now that an 
average high-power station tonsuiues 2 million 
oloctnc units a year, it is important to use only 
transmitters of liigli elhcienoy The extended use of 
short-wave telegraph workmg m ships has enabled 
the British P O stations to oommumcato regularly 
with whaling boats m the antarctic and in eastern 
waters Directive aerials have been erected at these 
stations covering all the mam shipping routi's of the 
world, and this has greatly improvecl the servnes 
Additional radio-telephone services from Great 
Britaui to South Africa, Egyjit and India have boon 
opened up, while services to Japan, Shanghai, Konya 
and Iceland are projected By extension to circuits 
already oxistmg, radio commimiuition is now possible 
with nearly all the South American States Tlio 
outstanding feature in radio research has been the 
mtensivo study with the help of the cathode ray 
oscillogiaph of the propagation of waves in the 
ionosphere. The methocls now m use indicate that 
the reflected signal resultuig from a smgle pulse 
incident on the lonospheie consists frequently of a 
doublet the components of which are separatod by a 
small time-interval The reflected components are 
apparently oloctrically polarised waves of opposite 
rotational sense 

Machine Mining and Labour Problems 

Although machuie mining has mode compara¬ 
tively rapid progreas during recent years, there is 
still room for a great advance m mechanisation In 
a paper by Mr J Dooley, prmted in tho Mining 
Electrical Engineer of February, it m stated that m 
Yorkshire, which is one of the most progressive coal 
fields of Great Britam, only about one third of the 
coal produced is out by machines and only about a 
sixth 18 loaded on to conveyor bolts. There are 
a few cool seams from which coal simply rolls over 
mto the ‘tub’, and it would be quite unnecessary to 
‘machme-cut’ tho faces of these seams But even 
in these oases mechamoal loadmg could be economio- 
ally applied by means of conveyors of suitable design. 
Another eoonoimc factor wiuch has to be taken mto 
aooount is the possibility of a shortage of smtable 
labour m tho near future. This question may rapidly 
become acute as newer and more attractive mdustnee 
and interests arise to attract the boys and young 
men who would otherwise automatically enter the 
pits. It is true that to some extent machmes displace 
labour temporarily, yet the position may be reversed, 
and oollieries be compelled to put m machines 
because sufiloient labour is not available. It is 
essential for colliery managers to get to work with 
new ideas, and arrange and organise systems of work 
so that full advantage be taken of the existing types 
of machmery. There are machmes already in use 


designed to carry enormous loads m supporting the 
roof and proteotmg other machmes employed for 
cutting, loadmg and oonvoymg coal simultaneously 
American ooUienes have very large outputs per ‘man 
shift’, far m advance of anythmg over attempted m 
Groat Britain 

Pacific Science Associauon 

The Fifth Paoiflo Science Congress of the Pacific 
Science Association was hold in Canada m 1033 under 
tho prosidonoy of Dr H M. Tory, president of the 
National Research Council of Canada. Tho Congress, 
which was hold under tho auspices of tho National 
Resi'urch Council of Canatla ancl through tho 
generosity of the Government of Canada, was a 
notable achievement m the history of the Association 
Representatives of no loss than thirty-two countrios 
attended tho Congress, while tho total number taking 
part m tho meetmgs exceeded four hundred The 
meetmgs were held m Victoria, B C' , on Juno 1-4 
and m Vancouver, B C , on June 6-14. Tho success 
of the Congress has now been crowned by tho pub¬ 
lication of the Proceeihnga in five large volumes 
amounting to more than four thousand pages 
(Toronto • University of Toronto Press , London . 
Oxford University Press, 1934 6 vols 84« net) 

These volumes form a noteworthy summary of 
scientific knowledge from many aspects contributed 
by research workers of those countries bordermg tho 
Pacific Ocean It is clearly not possible to review 
the contents of these volumes, but mention should 
be made of tho lavish hosiiitality extended to 
tho members and participants by the Canadian 
authorities Tho many social functions and tho 
mterestmg excursions arranged for the entertainment 
of tho visitors must have largely fulfilled one of the 
mam objects of the Pacific Science Association, which 
18 “to strengthen the bonils of pcfuie among Paoifio 
peoples by proraotmg a feelmg of brotherhood among 
the scientists of all the Pacific countries’’ This alone 
should be sufficient tribute to the devoted care and 
energy given by those responsible for the organisation 
of tho Congress 

German Science 

A NEW quarterly review m English of Gorman 
science has appeared under tho title “Research and 
Progress’’ (Terramaro Office, Berlm W 8), the editor 
being Dr. Karl Kerkhof. In the second number, 
which appeared m April, the articles arc mostly 
geographical or cultural and historical m character 
Prof Erioh von Drygalski discusses the effect of the 
polar regions on the history of the earth, dealing 
with the influence of currents of air from the pole 
from the ph^cal, biological and human pomts of 
view, while Prof Rudolf Spitaler considers the m- 
fluenoe of shifts in the earth’s axis on the production 
of earthquakes. Prof. Diedrich Westermann deals 
with a subject on which he has already made his 
views familiar to English readers—the ohangmg 
African. The mtroduotion of syphilis &om the New 
World m 1493 is charaotenaed by Prof. K. Sudhoff 
as a ^end; it is suggested, however, that it may 
have ^read by earher contacts between the Old 
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World and the New through eastern Asia No 
reference is made to recent research, which seems 
to pomt to its existence in Europe m early pre¬ 
historic times The cults and ritual of myth are 
discussed m two articles, one by Prof K Th Preiiss 
on the significance of birth and death and their 
relation to mitiation and other forms of ceremonial 
in winch sox is an element, and the second by Prof 
Gustav Hubener, who regards the position of the 
hero m early epics as baaed upon his power as an 
exorcist. Although this does not exhaust the list 
of contents, mention can bo made here of one other 
paper only—Ih-of Erich Haenisch’s interesting 
suggestion that the vertical arrangement m Chmese 
writing IS duo to the form of the ancestral tablet 
The papers are brief, running to two or throe pages 
only, and the treatment summary and popular Aa 
a counter to English comment on Germany’s ‘purge’. 
It does not mako a really impressive showmg 

Studies of the Rarer Elements 

In his address as retiring president to the Chemical 
Society given on March 28 and entitled “Recent 
Roaearches on Certain ol the Rarer Elements’’ 
(J. Chetn. S<>r , p 654, April 1936), Prof O T 
Morgan outlined some of the most important 
advances which have been made m recent years 
in the study of the rarer elements Tho British 
Empire is endowed with mineral resources to an 
extent unsurpassed by those of any other nation 
It 18 obviously tho duty of British chemists to under¬ 
take the systematic mvestigation of the rarer elements 
of the Empire, for it is certam that results of inestim¬ 
able value will be forthcoming. Prof Morgan is him¬ 
self an outstandmg leader in this kmd of work and the 
results which he and his colleagues have accumulated 
form the mam topic of the address The extraction 
of germanium and gallium from Northumberland 
ooal-ash has been started by Dr. O. R Davies 
Certam seams of Northumbrian cool give an ash 
oontammg up to 1 per cent of gormamum and 
0-06 per cent of gallium The germanium is distilled 
out with acid as tetrachloride, whilst gallium 
tnchlonde remains m the still. A diagram of the 
apparatus is given. Rhenimn has been extracted from 
Australian molybdenite by a lengthy process m- 
volving fractional volatilisation and ultunate separa¬ 
tion with organic reagents sbeh as 8-hydrox> - 
quinolme and dipyridyl The address concludes 
with some notes on the co-ordmation compounds of 
ruthenium, amongst which is an ammme which dyes 
natural silk ip red shades but is extremely diflioult to 
isolate m a state of purity. 

A Central Statistical Institute 

Despite the immense morease m tho amount of 
statistical material which has become available durmg 
recent years, mveetigators still lack the data fbr even 
^iproximate measurement of many of the most 
ut^rtant economic forces. In an article in World 
Swwy of May 1986 entitled “The Case for Economic 
Measurement”, Mr O D. H. Cole pleads for tho 
establishment of a Central Statistical Institute m 


Great Britaui which woiilil undertake the regular 
and prompt compilation and issue of this typo of 
information, includmg regular sun'oys of production, 
pneos, wholesale and retail trade, population move¬ 
ments and tho hko Ho also advocates the publication 
of an annual “Progress of Britain Report” like that 
issued by the Government of India Tlie annual 
“Statistical Abstracts of tho United Kingdom”, it is 
true, go back nearly to tho middle of the nineteenth 
century, and though greatly unjirovi'd since tho early 
issues, they have by no moans lieeti expanded in 
proportion to the development of the offii lal corpus 
of statistics taken as a whole, and any one who wants 
to eolloct tho bare essentials of the ourreiit statistics 
m Groat Britain has to work through much scattered 
material m numerous otticial publications Mr Colo 
also states that tho publications of tho Stationery 
Office on the subject are often expensive ; while m 
most towns it is impossible to find any place wiicre 
even the most important publio documents con bo 
consulted, and for private students or even small 
mstitutions, the cost of biiymg the bare minimum of 
requisite reports ls excessive 

Prices of Biological Books in 1934 

Tmk analysis of tho cost of biological liooks in 
1934, by John R Mmor (Quart Rev Bwl , Dec 
1934, p 496), illustrates the significance of the 
devaluation of the dollar in affecting relative prices 
of American and foreign iKinks. Tho estimates of 
cost are worked out in cents per page, the price 
of a foreign book bomg converted at the cum'nt 
rate of exchange, and the total number of pages 
upon which the calculations are based is 123,876 
The only country m which prices have fallen is U 8 A 
where (at 0*93 cents a page) there has been a drop of 
almost 9 per cent compared with 1033 prices British 
Govommont publications have dropped from 1 39 
to 0 89 cents a page and are now the cheapest of the 
lot apart from U S Government publications, which 
are issued at the amazingly low price of 0 18 cents 
a page ; but the British Government sample was too 
small to be reliable British books, on the other 
hand, have risen in terms of dollars by 45 5 per cent, 
Frenoh by 36 and German by 32 As to relative prices, 
British books now slightly exceed m price American 
books (0"96 agamst 0 93), Franco stands at 1 00 and 
Germany at 1 89 cents a page As was noted m the 
report for 1933, the high prices of Gennan scientific 
books and penoilicols have pro\e<l a hardship to 
libraries and individual workers, and although as 
the result of a conforenco witli Gorman publi-'ln'rs 
some reductions ui the prices of scientific periodicals 
have been made, evidently these reductions do not 
extend to scientific books 

Books on Horticulture 

Messrs. Wheldon and Wesley, Ltd . of 2, 3 
tttid 4 Arthur Street, Now Oxford Street, London, 
W C.2, have rendered a x-aluable sen ice to gardeners 
by oompilmg a “Comprehensive List of Books on all 
Branohee of Modem Horticulture, and a Selection 
of the Early Literature” (New Series, No 39, 1936). 
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More than 1,000 titles are included in the forty-four 
pages of the pamphlet, and they cover every aspect 
of gardening, both practical and scientific The 
section on early literature contains eighty-seven 
numbers, and mcludes the rare “Nievve Herball” by 
Dodoens, the first English edition of which was 
published m 1678. Sections on soils, manures, 
diseases, peats and propagation mtroiliiee the garden 
reader to well-chosen books on these subjects, whilst 
volumes descnbmg vegetables, fruit, greenhouse 
produce, cacti, alpmea, orchids, roses and other flowers 
are amply represented, as well as works on garden 
design and general practice 

The Green Flash 

A NOTE in Nature of May 26, page 866, gave a 
number of references to observations of the green 
flash and the conditions produemg the jihenomenon 
In connexion with this subject. Dr Kaymond M 
Bell, of the Pennsylvania State College, directs 
attention to Admiral Byrd’s account of the phe¬ 
nomenon m the National Geographic Magazine (68, 
186, ID.^IO) Admiral Byrd observed the green 
colour for as long as thirty live minutes m Antarctica 
as the sun rolleil along the horizon 

Announcements 

A REUNION dinner of foimer students of the 
University of I-rfiipzig will be held in London on 
November 2 ; further particulars will bo announced 
later. Those who desire to attend should send their 
names either to Prof W, Wilson, F R S , Bedford 
College, London, or to Prof F J. Wilson, Royal 
Technical College, Glasgow, as soon as possible, but 
not laU'r than October 1 

The International Congress on Malaria which was 
to have been held at Madrid next October has been 
postponed to the sprmg of 1936 

A Society of Eugenics has recently been founded 
at Bucharest under the presidency of Prof O 
Marmesco, professor of nervous diseases and electro¬ 
therapy in the Umversity 

An mtemational radio station for the distribution 
of medical consultations to ships of every nation on 
the high seas has been founded at Rome with the 
Morchese Marconi as president of honour. 

The autumn meetmg' of the Iron and Steel 
Institute will be held m Manchester on September 
16-18. Further information can be obtained from 
the Secretary, The Iron and Steel Institute, 28 
Victona Street, London, 8 W.l 

The tenth international congress of the history of 
mediome will bo held m Madrid under the presidency 
of Prof. Q. Marafion on September 23-29, when the 
following will be the principal subjects for discussion : 
Arabian mediome in Spam, medicme m Amenoa 
during its discovery and colonisation; medical folk¬ 
lore m various civilised countries. The subscnption 
is 76 pesetas each for members of the International 
Society of the History of Mediome and 100 pesetas 


for others Further information can bo obtained from 
the Secretariat of the Congress, Ameta 12, Madrid 

At the eighteenth annual meeting of the American 
Society of Ichthyologists and Herpietologists held at 
the Carnegie Museum, Pittsburgh, Pa , on May 2-4, 
the followmg officers were elected for the ensumg 
year Pre-aident, Clifford H Pope, American Museum 
of Natural History , Vice-Preculents, Henr>' W. 
Fowler, Philadelphia Academy of Natural .Sciences, 
Tracy I. Storer, University of California, E H 
Taylor, Umversity of Kansas , Secretary, M Graham 
Netting, Carnegie Museum ; Treasurer, A W Henn, 
Carnegie Museum , Editors, Carl I, Hubbs and 
Helen T Gaigc, Museum of /oology 

A oKNKRAl, discussion on “Phenomena of Poly¬ 
merisation and Condensation” has been arranged by 
the Faraday Society to be held in Cambridge, on 
September 26 28 The followmg workers from out¬ 
side Great Britain have promised contributions and 
hope to bo present Dr H, J. de Boer (Emdhovon) ; 
Dr R Houwink (Emdhoven) , Prof J R Katz 
(Amsterdam), Dr O Kratky (Vienna), Prof H 
Mark (Vienna), Dr. J. C. Patnek (Yardville, U.S A ), 
Dr O Salomon (Zurich) , Prof R Smger (Borne), 
Prof H. Staudmger (Kreiburg-ira-Breisgau), Prof 
H. I. Waterman (Delft), Dr H B Weiscr (Houston, 
USA), Prof O S Whitby (Ottawa) It is also 
hoped that Prof A Favorskij (Lcningrail), Prof F 
Metlredjev (Moscow), Prof K H Moyer (Genova) 
and Dr W Carothers (Wilmington, USA) will be 
present Further details can be obtamed from the 
Secretary, Farailay Society, 13 South Square, Gray’s 
Inn, London, W C I. 

Applications are invib-d for tlie followmg appomt- 
ments, on or before the dates mentioned —A jumor 
assistant, a research mvostigator and a junior research 
mvestigator to the British Non-Ferrous Metals 
Research Association—The Secretary, Regnart, 
Buildings, Eiiston Street, NW 1 (June 17) A 
lecturer ui bacteriology m the Umversity of Birmmg- 
ham -The Secretary (June 22). A oivdian educational 
officer m the Royal Air Force Educational Service 
(ongmoering or physics)—The Secretary (A.E ), Air 
Ministry, Adastral House, Kmgsway, London, W.C 2 
(Juno 24), An assistant lecturer and demonstrator in 
botany m Umversity College, Southampton—The 
Registrar (June 26). A temporary assistant m farm 
ooonomics m the Department of Agriculture for 
Scotland—The Secretary, Department of Agriculture 
for Scotland, Queen Street, Edmburgh, 2 (June 29) 
Mechimioal engmeers and chemists for the Supply 
Board Technical Establishment under the Director of 
Ordnance Factories—The Under-Secretary of State 
(C 5 ), The War Office, London, 8.W.1 (July 1). A 
professor of mechanical engmeeruig in Osmama 
University, Hyderabad—The High Commissioner for 
India, General Department, India House, Aldwych, 
London, W.C.2 (July 6). A professor of mathematics 
m the University of Aberdeen—The Secretary (Jul)’ 
28). A tutor in either biology or the history of science 
m the Harlech Residential College for Adult Educa 
tion. North Wales—^The Warden. 
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Letters to the Editor 

The. Editor dor^ not hold himself responsible for opinions expressed hif /tis torrespondenls. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of Natubk No notice is taken of anonymous communications 

Notes ok toints in some of this week’s lkttebs apteah ok i> 1002 

COKRESPOKDEKTS AHB INVITED TO ATTACH SIMUAB SUMMABIBS TO THEIR COMMUNICATIOKS 


Passage of Helium through Compact Sohds 
In Nature of January 5, p 30, experiments were 
doscnbed showing that gelutino, oolluloid and cello 
phane, like vitreous silica, will allow holuim (but not 
air) to pass fairly freely through them at the ordinary 
temperature I have since found that vitreous boron 
trioxide has the same property. Vitreous borax, like 
the common glaascs, dooe not possess it 

As regards the behaviour of smgle crystals, I have 
tried a number of them, and hav-o failed to prove 
the passage of helium at the ordinaiy teinpcratiire 
through any The provisional positive ri'sult with a 
beryl crystal before reported has proved to be 
erroneous, and is withdrawn 

Experunenta on crystals at a higher temperature 
are in hand, The known facts about the extraction 
of helium from minerals by heat suggest that a 
positive result is likely 

Ravleicih 

69 Cadogan Square 
Mav 31 


Isotopic ConsUtution of Platmum and Rhodium 

The analysis of the platinum ions from a high- 
frequency spark*, using a new spectrograph, shows 
that this element consists of five isotopes with 
masses 192, 194, 195, 190, 198 The middle three 
form a triplet of akuost o<iual strength, whdo the 
heaviest is decidedly weaker and the lightest very 
famt. 

In the new spectrograph, tho ions are doflectod 
through 90° in a cylmdrical condenser and are then 
further deflected through 180“ by a magnetic field 
The distances and radu of curvature are arranged so 
as to brmg a divergent bundle of ions with small 
differences m their energies to a focus at the centre 
of tho photographic plate With a slit 0 1 mm wide, 
images of about the same width were obtamod, givmg 
a resolvmg power of 1 m 1,000 Usmg an alloy of 
platmum with 10 per cent rhodium as electrodes of 
the spark, the isotopes of platmum wore widely 
separated, and the doubly charged platinum ions 
could be compared directly with the rhodium isotope 
at 103, ‘previously observed by Dr. Aston No 
ooni^arison to the latter could be foimd oven though 
the mam luxe was much' over-exposed. From its 
position we would expect platmum to have very 
nearly mtegral masaes. On this assumption the 
average of six photographs gave an atomic weight 
of 102-92 ± 0-0^ for rhodium, m approxuuate agree¬ 
ment with the chemical atomio weight 

A J. Dempster 

University of Chicago. 

May 23. 

> Kimi, U6, 641, April 6, Itss 


Absorption of Slow Neutrons 
Fermi and others* have shown that slow neutrons 
are very strongly absorbed by various olonriHnts , 
they found that the absorption curves are liy no 
means exponential Tho arrangement used m their 
oxponmonts was to put the flat test-pioce between 
sheets of the absorber inside a hole in the parattm 
block that contained tho soiii-co Experiments that 
wo have made under similar conditions have led to 
the same result, the absorption observed beingTtho 



Kio 1 

same whether the activation of the 20 sec or the 
2 nun period of silv-or is taken as meiauro of the 
intensity. 

With this arrangement, however, no simple law 
of absorption can be expected So we have tried 
to find an arrangement m which tho measured 
absorption gives directly tho true absorption co- 
oflicient The measurements wore modo in the 
following way 

(1) The test piece of silver and tho absorber were 
plac^ outside the paraflui block contammg tho 
Bouroe, which consisted of 150 mC. radium emanation 
mixed with ^ryilium If the test piece is put inside 
a hole m tho parafiln, a neutron which has already 
crossed the tost piece once can be scattered back 
agam so as to return to tho tost piece, so that tho 
effective thickness of the absorber becomes greater 
than the meiisurod value In our arrangement no 
neutron con reach the test piece a second time after 
having passed through it onco 

(2) The paraffin block was shaped so that tliero 
was no wax m tho direct path (about 20 cm ) between 
the source and the test piece; the activation pro¬ 
duced by fast neutrons could therefore be allowed 
for, by subtracting the activity produced in the 
absence of paraffin 
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(3) The absorbers eoimisted of hollow sphoros or 
cylmders so largo compared with the test piece m 
the oentro that those neutrons which reach the test 
piece must traverse the absorber nearly normally. 

The absorption, of cadmium and silver was 
measured The logarithms of the measured intensities 
are plotted in Fig. 1, against the thiokness of absorber. 
The absorption is m both eases exponential so far 
as the observations extend, that is, down to one fifth of 
the original mtensity. The half values are 1 26gm /cm * 
for Ag and 24 mgm /cm * for Cd Fermi’s values for 
cadmium are given as the dotted lino in Fig 1 

Tina result, that alow neutrons arc absorbed 
exponentially under suitable experimental conditions, 
suggests either that the active neutrons ore of fairly 
homogeneous speed or that, m the region of velocity 
of the neutrons concerned, the nuclear cross section 
does not depend appreciably on the velocity of the 
neutrons KuKENDEau 

Hrt’HlKNbHAN 

IJirkbeik College, 

London, K C 4 
May 30 

' Ptoc Roy Soe , A , 149. 622 , 1985 


Experimental Demonstration of the Allene 
Asymmetry 

We have succeeded ui venfymg the prediction 
made by van’t Hoff in 1876, but hitherto unverified, 
that unsymmetrioolly subatituted allenes. 


N 

b/ 


c:c;c 


/' 

\ 


would bo found to exhibit enaiitiomorphism 

The difficulty in domonstratmg the association of 
optical activity with this structural typo lay chiefly 
in the synthesis of a substituted allono with suitable 
salt-forming groups This difficulty can be avoided 
by the employment of asymmetric catalysis, and we 
have by this moans obtamod diphenyl di a-naphtb}! 
allene (I) 


r 

c 

'^Nph 

I 


OB 

I 

CH 

II 


ui optically active forms (It has long been recognised 
that the dissymmetry of vaA’t Hoff’s type persists 
when a is identical with c and b with d ) 

The different forms of the allene were obtained by 
dehydration of the alcohol (II). The inactive form, 
produced by ordinary methods of dehydration, melts 
at 242“-244“. When the dehydration is earned out 
oatalytioally by heatmg with d-camphotsulphomo 
acid m benzene solution, there is produced, together 
with the inactive form, a oertam proportion 
of a powerfully dextrorotatory isomende with 
[«]iin + 437® This optically active modification is 
much more soluble than the inactive allene and can 
bo isolated m well-formed crystals mating at 
158°-169°. When {-camphorsulphonio acid is used as 
the catalyst the corresponding levorotatory enantio- 
morph with [a]mi - 438° is formed 


It was shown that those optu ally active isomendes 
of m p 168°-159° were actually enantiomorphous 
forms of the allene by mixmg their saturated solutions 
at the ordinary temperature, when the inactive 
(racemic) allene of m.p. 242°-244“ ciystalhsed 
The active forms have very considerable optical 
stability, though they gradually lose their activity 
when heated above 160°. 

Peter Maitland 
W H Mills 

University t’heniu al Laboratory, 

Cainbrulge May 18 


The Straight Chain- and the Many Membered CH| 
Rmg-Molecule 

Tue heats of combustion of a CHj grouji are the 
some m a normal an<l in the cyclo molecule, cxiept 
the tint members of the two senes Almost the same 
holds for the refractivities if the very small differences 
in the cyclo senes are disregarded From those two 
facts it must bo concluded that the carbon-carbon 
and the carbon-hydrogen distances are the same in 
both scries, an<l that the whole electronic configura¬ 
tion of an individual CH i group is nearly identical m 
both structures 

Yet it IS found that there is a marked difference m 
the densities or molecular volumes m the two senes 
when these measurements are made at temperatures 
near the moltmg point I'his fact was first noticed 
and has been fully discussed by L Huzuka and his 
collaborators A summary of their systematic work 
has recently biHin published in the Journal of the 
Society of Chemical Industry (January 1936) 

Owmg to the kindness of Prof Ruzicka, who 
supplied me with a number of these cjolo compounds, 
I was able to measure thoir molecular volumes by 
means of X-rays, the substances bemg m the solid 
state* In this paper I came to much the samo 
conclusion as Ruzicka and his co-workers, and 
ascribed the high density of the cyclo compound as 
due to tho stram produced by the bendmg of the 
chain mto a rmg 

Lookmg mto this matter smee, I calculated the 
molecular volume of a CH, group both in a straight 
oham and m a cyclo compound, usmg for this calcula¬ 
tion some earlier measurements on hydrocarbons at 
low temperature* These are the figures • 




r,^p(mp In the cyolo hydrocarbon C„Hh 


J80* UqnW 27 6 Uqnld 80 0 

paitloalarly high denelty In the whole eerlea of oyolo 


The striking fact is that the molecular volumes 
become identical at a low temperature ; or in other 
words, tho two substances differ only m their co¬ 
efficient of thermal expansion This is not surprlsmg. 
Although tho CH, groups in both series are nearly 
the same, there must be a dlffeTence m their mobility, 
smee one group is part of a chain with two free ends 
and the other group is m a closed cham which as a 
whole must have a higher rigidity. 

A. MfiLLEE. 

Davy Faraday Laboratory, 

Royal Institution, W.l 
May 27. 


• Pne Roy Soe . . 
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An Ancestral Habit in a Sea-Urchin 

The heart-urchin Echinooardium cordalum w one 
of the most abundant species in the littoral fauna 
of the Bntisli Isles It is found ovorywhoro where 
smooth sandy beaohoa occur and it is distributed 
all over the Attorn of the North Sea to tho Danish 
coast. Its normal mode of lite is to excavate a 
burrow for itself situated alxiut tt mches below the 
surface of the sand this burrow is connected by a 
vortical stiaft with the surface The roof of the 
burrow is supported by a cockscorab-like crest of 
eur\ ed spmes anil tlio surface of tho urchm is quite 
unpollut^ by the sand which foims tho wall of tho 
burrow Through the vortical shaft tho urchui pro¬ 
trudes tho long tubo-lcet which belong to tho anterior 
ambulacrum tho discs tormmatmg these tube feet 
are frmged with Angora so as to reseinlilo small soa- 
anemones and with these tho urchin sweeps up 
small animals lying on tho bottom So olToctivo are 
they, that whore Erhinocardium abounds no mussels 
can exist for as soon as tho yoiuig mussels meta 
morphosa from freo-swimraing larvuj, they aro seized 
by tho tubo-feot of the buried EihuxiKardxum and 
conveyed to its mouth 

The lioart-urohm is capable of deserting its burrow 
and movmg elsewhere to dig out a fresh one, 
but, so far os hitherto obstirvod, its movemonts 
are carried out by tho spmes of its under siirfacu, 
which are curvod and end in spoon-shapod tips 
obviously tubo-foot could give little support in shifting 
sand 

Tho habits of tho regular sea-urchin form a com¬ 
plete contrast to those of the heait-nrtlun When 
opporturuty is affordeil of soi'ing tho regular urchui 
m its natural aurroundmgs, it is easy to seo thot it 
18 pro-onunently a climber It is found clmgmg to 
vertical faces of rock , it uses its long tube-feet as 
cables to pull it forwai^ whilst it sttwhos itsolf with 
its spmes Oiftod with sharp razor like teeth, it 
gets Its livmg by scraping the short algal growth 
from the rocks on which it clunbs In my opinion, 
this climbing habit explains tho evolution of the 
globular soa-urchm from a Aattoned starfish-hke 
ancestor 

During a recent visit to Plymouth as a member 
of tlie committee which annually inspects the 
biological station there, I observed a half-grown 
Echtnocardium cordalum oonfhied m a square glass 
tank with vertical walls To my amazement I 
saw that the animal had climbed one of tho vortical 
walls, to which it was clmgmg by its tulie feet, 
using these m tho same manner as dc>os tho regular 
sea urchm 

Now all tho evidence available points unequivocally 
to the conclusion that the heart-urchins have sprung 
from ancestors which, did they live now, woidd be 
regarded ^ regular urohius, sC that we find buried 
deeply m what we may call ‘psychic constitution’ of 
the hoart-urchin an inherited h^bit winch, m the 
normal circungitances of Its life, can rarely if Over 
be called mto play, but which is nevertheless there 
and cein function if the necessity for it arrives. Truly 
the inner constitution of this, as of all otlier animals, 
IS made up of layers of habits I 

E. W. MacBkidk. 

West Bank, 

Alton, 

Hants 
May 22. 


Mixed Agglutination 

It a mixed susjicnsion of sheep erythrocytes and 
a cortam stram of Encdlander bacilli are made to 
agglutmate in the presence of both homologous anti¬ 
sera, what appears to bo a novel form of aggfutuiation 
—mixed agglutination—is observed The clumps 
obtained under our eonditions by thus simultaneously 
muong two antigens and their antibodies m tho same 
system aro seen to consist not only of rod cells 
adherent to red cells, and not only of baoilh adherent 
to bacilli, but also of bacilli and red colls adherent to 
one another Control experiments with only one 
antiserum do not yield tho mixtxi clumps, although 
occasionally a rod cell or two may be seen adVicrent 
to tho spocitically agglutmateil organisms, and vice 
versa 

It is planned to carry out similar experiments on 
other systems composed of two or more antigens and 
their respoctiNo anti-sera to ascertain if this phe¬ 
nomenon, as yet observed only m these preliminary 
oxperunents, is a general one If the phenomenon 
IS a general one, anil if tho pomt of view bo accepted 
that sensitisation mvolves more or less uf a surface 
deposit of anti-body globulm, it would appear that 
umler cortam conditions tho part of the globulm 
molet ule related to its speriAc properties is unessential 
for the process of agglutination 

Habold A Abramson 

315 East 68th Street, 

New York Uity 
April 16 


Mechanism of the Pasteur Effect 
The followmg recent observations aro relevant to 
the aerobic glycolysis and moroosod oxygen uptake ‘ 
causeil by addition of potassium salts to glucolysmg 
brain shoos, and also to tho mechanism of the Pasteur 
olTeot 

Potassium chloride causes mcroasod oxygen uptake 
m brum tissue with substrates other than glucose, 
for example, fnictoso and lactate, which caimot form 
lactic acid m nitrogen Here no aerobic glycolysis 
results Further, the rate of disappearance of lactate 
(— Q®*) >'• markedly mcroasod by potassium . 


SubBtnto 

Without M/10 KCl 

■With if/10 Ka 


«0. 


Oo. 

eil- 


~ 6 9 


- 10 <> 

- 0 1 

0 2 p«r cent 

- 6 5 


- 9 2 

- 0 ea 

LacUU) 

- 9 2 

- 1 71^ 

- 14 or. 


0 2 par cent 

~ 9 1 

- 1 4 

- U 7 1 

j ~ 4 10 


Agaip, potassium chloride causes aerobic glycolysus 
m the COSO of mannose*, which can form lactic acid 
anaerobically 

Tho followmg theory is put forward to explain the 
co-existonoe of aerobic glycolysis and mcrcasiHi 
respiration wuth glucose, as well as tho sparmg action 
of oxygen on the glycolysis of normal cells. Oxygen 
may bo supposed so to affect tho cell permeability as 
to set a limit to the rate at which glucose can reach 
the cell enzymes Inhibition of the Pasteur effect 
consists in a removal of this lumtation, so onablmg 
more glucose to roach the mtracellular enzymes This 
moreased permeability results in an moreasod rate of 
both respiration wid laotio acid formation 
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The view that agents which inhibit the Pasteur 
effect do so by affecting cell permeability is readily 
acceptable m the case of potassium It is an old 
suggestion* that metal ions may affect cell surfaces 
by convertmg a watcr-m oil emulsion to an oil-m- 
water emulsion The fact that the mhibition of the 
Pasteur effect, brought about by potassium, is 
rovorseii by calcium is a point, on the whole, m 
favour of such a hypothesis , thus we found that a 
Q®* of 1C 6 in presence of glucose and MjXO potas¬ 
sium chloride was reduced to 2 0 by addition of 
MI20 calcium chloride, though addition of sodium 
chloride in the same concentration did not reverse the 
potassium effect. Fuither, wo found that rubidium 
and ctesium had a similar effect to potassium m 
causing aerobic glycolysis Values of on the 
same bram m the preseiu e of MjlO <-oncontration of 
the chlorides of those metals wore, for potassium 
10 .I, for rubidium lO'.S.'i and foi ea-sium 6 8C, while 
for magnesium a value of 2 9 was obtamod 

In v’lew of the present evidence, wo consuler that 
m the absence of oxygen, the permeability of the 
cell IS BO altered (sco Cowan*) that the enzymes are 
completely accessible to glucose The enzymes are 
saturated, anti the raU' of laetic acul formation 
biX'onies maximum In tli(' preseiu e of oxygen the 
enzymes are niiuh less accessible to th<' substraU' 
Glucose reaches the enzymes relatively slowly, and 
lactate is either not formed, or is formed at a slower 
rate than that at whu h it can bo oxidised If laetato 
bo the substrate added, it too can only slowly gam 
access to the enzjTnes, amt therefore it« rate of 
removal is relatively low except when potassium is 
added 

Kknuai. Dixon 
Eric Hot mbs. 

Sir William Dunn Institute of Biocheinistry, 
Cambridge 
May 15 
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Suusucal Aspect of the fProduction of Primary 
Lesions by Plant Viruses 
An analogy has frequently been drawn between 
the production of bacterial colonies on artificial media 
and of primary lesions on tho leaves of susceptible 
host plants inoculated with an extract of virus- 
diseas^ tissues. In a recent paper, Youden, Beale 
and Gutbne* have carted this analogy one step 
further, and have suggested that tho relation between 
the numbers of lesions and thfe relative concentrations 
of virus particles m tho moculum may bo described 
m the same way as the relation between the numbers 
of bacterial colonies and the concentration of bacteria 
m the plated suspension Their equation takes the 
form : 

e-"), 

where y is the number of lesioits given at any con- 
oentration x of the virus, N represents the maximum 
lesions obtainable, and a is a constant 

There is no reason to doubt that this equation is 
fundamentally correct, but there is good reason to 
doubt whether it applies to the majority of the dilu¬ 
tion data which th^ have collected from various 
published ps^rs and cited m proof of agreement 


(Ref. 1, Table II). If the values for low dilutions are 
fitted by tliis equation, the calculated values for 
higher dilutions are almost uniformly too small, 
and sometimes, os m the followmg cose quoted by 
Youden, Beale and Guthrie from a paper by Samuel 
and myself*, tho differences are far lieyond the limits 
of the experimental error 


Loalona calculated by Youden, 
Beale and Uuthrle 


lZ14i 7470 4311 3863 2010 1003 
11766 8672 3032 1415 467 150 


The standard error of tho total 1003, for example, 
IB 79 4 Youden, Beale and Guthrie, m transcnbmg 
this series, omitteil the two figures for the weakest 
concentrations, they are 477 and 234, and tho 
calculated values would bo approximately 48 and 1.5 

As proof of agreement, these authors plot values 
of log(A7 —y) against coneentration and show that, 
m tho coses they choose for the purpose of illustra¬ 
tion, the values fall approxmiatoly on a straight 
Ime This gives a misleading idea of tho goodness 
of fit, as when N is much greater than y, y may vary 
widely without causmg wide departures from a 
straight lino About two years ago, attempts were 
iniute to apply this equation to a senes of experiments 
performed by Mr Samuel and myself m which samples 
of crude juice from plants diseased with tolwco 
mosaic were diluted with distilled water. The more 
accurate the experiment and tho wider the dilution 
range it covered, the more apparent it became that 
under our conditions the relation of lesions to con¬ 
centration could not be described in these terms. For 
some time I have been working to find under whet 
conditions tho equation does apply, and to what 
departures are due , briefly, it applies only to very 
carefully purified suspetisioiis of virus. Distortions 
exist with samples which are carried to that stage 
of purification whore only slight pigmentation 
remoins 

It IS doubtful, therefore, what meaning can be 
attached to the constants calculated by Youden, 
Beale and Guthne from equations that fit only 
portions of tho dilution senes, and until this 
has been decided the equation derived from the 
Poisson series should not be used for the correction 
of results obtained by the primary lesion method 
except with very carefully purified samples of viruses 
J G. Bald 

(Australian Council for Scientific 
and Industrial Research). 

Botany School, 

Ceunbndge. 

May 13 

■ Youden, Beale and Qatiirte, Cmtrib Baitet Thornton Intt , 7, 37, 
1930 

> Samuel and Bald, ilim. Appl. Bwl, SO, 70, 1933. 


The Dyestuff Industry 

I FEAR that Prof. Armstrong is very angry with 
mo (Nature, June 1, p 907) j for with hun such 
phrases as "hoanagoment and commeroial side”, 
“commercial oommumty", “commercial outlook”, 
“commercial mind” are of course terms of oompre- 
hensive opprobrium, and lie at the opposite end of the 
scale to such mellifluous, desirable and creditable 
phrases like “true techmoal leadership” Perhaps 
after all I do deserve his anger, for he says “I have 
more than once disoussed the situation, most recently 
m an ^icle in the Phannaceuttoal Journal". As I 
regularly read most of what Prof. Armstrong writes. 
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this was not news to me, although 1 liavo not yet 
reached the stage when I con, just because Prof. 
Armstrong says so, accept it as the complete and 
absolute faith 

It may be that I must both live and die a rebel 
But I do thuik it high tune that someone might at 
least call a lialt to this fifty years merciless (and to 
my mind, unfair) belalxiuruig of the commercial man 
for the loss of a groat and scientific mdustiy , and 
it accords with |Mjetic justice that this should be 
done by one who, if he cannot claim to be a chemist, 
cannot daim to lie anythuig at all 

However, I am not uiululy alarmi-d hoe^uso Prof 
Armstrong does agree with me that the pioneers dui 
leave the industry, and that the industry did languish , 
and, mark >ou, they were captauis of their own 
industry—in those days “the commercial anti manage¬ 
ment sitlc” had not oven arrived Prof Armstrong 
further tells us that when they, Perkin and Nicholson, 
retired, “tho fate of the industr> was sealed alri'ady 
m 1805”. Wiiy ’ I can only gather from his letter 
that it was duo to Perkin hi mg ‘ without imaginative 
power” and in tho case of Nii holson beeause hia 
partners “would not mo\ e witii the times” 

May I hope tliat when Prof Armstrong reads 
a lecture which he did not hear, ho may find that ho 
IS not in such complete disagreement “with the side 
represented by Mr Cronsliaw- -the managerial and 
commercial side” os a hasty pen led him to suppose 
I observe that Prof. Armstiong, obviously a arming 
to his theme, says that "History cannot be written 
at a distance from the events by those who have 
hatl no direct knowledge of tho pciiod eonsidered. 
and of tho men concemod”, a ihctum that woulil 
have robbed the world of a large mimhi'r of its 
greati'st historians It automatically robs chemistry 
of an attractive and provocative historian except for 
tho space of foui seoro years 

In his last paragraph, Prof Armstrong has some 
hard words to say about the industry 1 fear he 
has not tho necessary fooling for the conditions 
prevailing No one who is in a position to know 
shares his view, but this cannot be a novel situation 
for Prof Armstrong In one thing his letter com¬ 
pletely persuades mo that it is possible to have 
“direct knowledge of the period considered and of 
the men concemod” and still not write history 
However, for that we shall have to wait and see 

Cecic J T Cronshaw. 

Dyestuffs Group, 

Imperial Chemical Industries, Ltd 
Juno 5 


Prediction of Earthquakes 
The appallmg havoc wrought by earthquakes m 
India dunng the past eighteen months has attracted 
wide attention to the fact that, so far, science has 
failed completely to devise any means of providing 
a warning of the immmence of such disasters. At a 
lecture on Indian earthquakes, given at tho Royal 
Society of Arts in March of last yoar‘, this fact was 
deploi^ both by the lecturer, Sir Edwin Pascoe, and 
by Sir Thomas Hoffond, both of whom have hold 
the position of director of the Geological Survey of 
India. In referring to the Bihar earthquake of 
January 1034, Sir Thomas Holland empliasised that 
“There was no warning whatever and that destruc¬ 
tion was sudden and complete m a few mmutos”. 
Hie same words apply equally well to the more 


recent disaster of Quolta and, m fact, to most major 
earthquake diaturliancos Tho value of a warning, 
m the saving both of life and property, can scarcely 
be exaggerated , oven if it ls of a general character 
and comes long ahead of the actual distiirbanco. 

As there arc no reasons for suiiposing that this 
long-felt want will always he Ixiyond the powers of 
science, it is reasonable to suggest any lino of approach 
which conceivably miglit leail to tho ilesired end 
One of tlieso, which appaiently has never been con 
sideretl, lies in tho possibility that anomalous elec¬ 
trical potentials may arise m the ground durmg the 
building up of tlio stress conditions which ultimately 
result in an earthquake Electnikriictio phenomena 
may i-oasoriably be looked for under siiih eonditions, 
anil if they could be detected and the resulting ground 
potentials proved to tic meitsurahle, then it is not 
unlikely that when majiped tliey would afford a clue 
,03 to the stress distribution m tlie district exammod 
In fact, to anyone with a fertile imagination and 
familiar with some of tho rei ently developed mothods 
m the electrical branches of appliwl geophysics, it 
swims just conceivablo that the position of an 
opiceutro might bo predotermuiwl m this way 
Kurthemiore, tho cliangos ui the potential gradients 
with time might piov'ido o\ idcnce as to the imminence 
of an earthquake disturbance 

A virtue which may be elamied for this tentative 
suggestion IS that it is ono which could bo tested 
without great difficulty and, assuming that tolegroph 
or other land linos could be used for the measure- 
meats the expense would be relatively small 
Periodical moasuroments of the potential differences 
existing between points on a network of stations m 
on area subject to seismic disturbance might well 
jirovido information of real value 

A B Brwciiiton Edge 

London 
Juno 4 

> J Boa Sot ArU, «8, Ho 4247, April 13, 1634 


Critical Phenomena in the Oxidation and Self- 
Inflammation of Hydrocarbons 

Messrs Neumann and Aivazov direct attention' 
to tho negative temperature coefficient of tho com¬ 
bustion of hyilrocarbon mixtim>s under certain 
conditions ; this phenomenon, which has also boon 
referred to by Pease* and by Beatty' and I’idgar*, 
seoms well established. Tho eicplanation given in 
tho letter is a formal presentation of tho views which 
have been put forward in various communications 
dealmg with hydroearlion combustion, tho peroxide 
theory and knock m engines Tho sleji A -► Zf is 
tho normal process whereby' the hydrocsu'bou is 
oxidised to aldehyde 

The peroxide theory postulates that this j^ro- 
oess tokos place via an intermediate peroxide 
which m normal circumstance may be written 
KCH, -f o, (BCH.G.) RC’HO -f H.O, but m 
favourable oiroiimstances the mtormediato step can 
give nse to oham breuiching 6Uid hence eventually 
to igmtion in a lower temperature range. Tho 
conditions for maximum concentration of X or 
BCH,0, are as indicated m Neumann and Aivazov’s 
letter Tho conditions m which chain branching 
^ooours are particularly important m connexion with 
*the phenomena of knock ; thus tho presence of anti¬ 
knocks lower the effective concentration of X, while 
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the efficacious proknocks all seem to disrupt m such 
a way os to lead to a similar type of branchmg The 
mechanism whereby this branchmg leasts to reforma¬ 
tion of X and thus autooatalysis is discusseil m a 
forthcoming publication 

A Eobuton 

Clarendon Laboratory, A R Ubbelohue 
O xford 

■ Naturi, m, 665, April 27, 1936 

■ J AfUtr Chtm Aoc , 1929 and 1934 

• J Amer C/um Aor , 66, 102 , 1934 


Electronic Energy Bands of Solid Copper, Nickel, 
Cobalt and Iron 

During the course of experiments on tho soft 
X-radiations of tho elements copper, nickel, cobalt 
anil iron, evidence ol electronic energy bands lias 
been obtained The examination of tho radiations 
was made with a tangential grating vacuum spectro¬ 
graph, and the linos under investigation were the 
group oomprismg the L senes Those, and esjH'cially 
th(< La line, have bwn obtained with considerable 
intensity Examination of tlie plates has shown a 
blackeiung on ttie long wave side of La Mirro- 
photometer records dcinonstrato that this is due to 
the fact that tho line, although possossuig a compara¬ 
tively shaqj peak, drojis to zero v<>ry slowly on this 
side, and extends almost to the L,, luio Making an 
allowance for tho slit width of the instmmint, tho 
wav o-length differeneo between tho maxiiniim of 
intensity of the line and the end of the ‘tail’ is, for 
copper, 1 '21 A. This corrosjionds to the large energy 
dilTerenoe of 77 0 eleition volts Tho other three 
elements give eneigy diftorenccs somewhat less, but 
of tho same ordei 

The distribution in this band, namely, a fairly 
sharp short wave edge and a gradual diinmiition on 
tho other Ride, suggests that tho oloctrons in the 
initial state (Mjv, v) may follow, very roughly, a 
Fermi distribution Such an explanation has betm 
shown to bo applicable to the A'a lines of a numlier 
of tlie light solid elements m which the initial state 
contains tho valence electrons* In tho present ease 
the Miv, V electrons are expected to be only partially 
bound, and some such distribution is therefore not 
altogether unexjiecbHl. It might be anticipated that 
the energy distiibiition of the Afiv, v electrons would 
resemble more closely that of a semi-conductor than 
that of a metal, and it is therefore satisfai-tory to 
note tliat there is a marked similarity in shape 
between the present bands and that of tho K, line 
of graphitic carbon 

Takmg the value 77-O volts as the energy-spread 
m a Fermi distributiiyi, the doiisity of Afiv v 
oloctrons m tho metal may be calculated tKo 
result 18 too high, and corresponds m fact to tho 
impossible value of 37 electrons per atom. It 
seems very likely that this is because the electrons 
are not completely free and cannot, normally, 
occupy the whole of tlie space m the lattice of 
the metallic crystal, Assummg that the number of 
electrons m tho Afjv, v group of copper is 10, ono 
obtains the result that these are free to move m 27 
per cent of the volume of the crystal 

F. C. Cbarkrim. 

Umversity College, 

London. WC.l. 


■Hwuton, rkt* JUt, n, 1791 1931 

PM. Aw. M. 606, im. U.m, 1934. 


O'Brytn and Sktainar, 


The Phenomenon of ‘Wings' as a Vibrational Raman 
Effect: A Correction 

Wb have shown m our previous experiments* that 
the wings acoompanymg tho primary sc«itfcered line 
m liquids are mostly coimocted not with the rotation 
of molecules but with slow oscillations probably 
characteristic of the crystal lattice, and have pomtod 
out that this phenomenon is thus connected with 
quasi-crj'stallmo structuie of liquids 

In our note in Nature of March 16, 1936, an error 
has crept in the data and photograph giv en for tho 
crystal of naphthalene do not, in fact, refer to this 
substance, but to the p-dibrombcnzene crj’stal In 
the case of naiihthalene crystal, wo have observed m 
the region of wmgs four Raman luies witli frequencies . 
v, = 46cm -*, v,-73 cm -*, Vj= 100 cm -*and V 4 = 124 
cm 

We give in tho following table the oscillation 
freqticni les m the region of wmgs for crystals so far 
oxamincsl by us In all the substances studied, tho 


CryaUlUne aubnUnco 

FrequonolM lu cm ' 

Bruuiiie t',H, 

g-Dlbromlwiueiici O.H.Br, 
D'plicnylether (C',H,),0 
N»plitli*l«De C„Hi 

62 104 

20 38 93 

22 38 67 104 

46 73 100 124 


benzene rmg is present, and this may piobabl> explam 
the appearance of frequencies common to some of the 
crystals 

We liavo studied tho state of polarisation of new 
lines 111 the crystals of p dibrombenzene and diphenyl 
ether when the exciting light was impolansed and 
]>olaris<Hl For different linos, various coefficients of 
depolari-sutioii p wore found, ranging from p~0 to 
p;^l For one hue ofp-dibrombcnzene, v = 20 cm ■*, 
we have found p^l (in tho case of polarised excitmg 
light) Moreover, the coofficioiits of depolarisation for 
these Imca depend upon tho orientation of the crystal 
As m melting the crystal, these Raman lines 
broaden m a continuous spectrum around the 
primary Ime, it is not surjirising that m many liquids 
tho wings are strongly depolaris^ Tho dopolansatiun 
factor pn-'?i winch is to be expected for rotational 
Raman Imos, found for the wings by some observers 
when impolarised exciting rarhation was used, can 
bo regarded as a fortuitous coincidence 

E Gross. 

M. VuKS. 

Optical Institute, 

Lenmgrad, 

April 7. 

• Natvxs. U8, 100, JSD. 19; 431, Uueb 16. 1986. 


Distribution of Nuclear Mechanical Moments 
Toi,ansky has suggested* that some important o 
might bo attached to the relatively frequent 
occurrence of small values of those nuclear spins 
which seem to be due to neutrons, as compared with 
protons Even without a detailed nuclear model, an 
inteipretation of tho trend may be given 

Tho nature of the effect of the exclusion prmciple 
on the average energy of similar particles is well 
known. The syminotry of atates with opposite spm 
allows the particles to have a smaller average kinetic 
energy and energy of binding than they might have 
With parallel spins. This tendency (toget^ with 
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the favour bestowed by second-order effects on the 
spin with the greatest number of states) seems to bo 
effective in making even numbers of neutrons and of 
protons have zero moments But for protons this 
preference for opposit*' spins is opposed by the effect 
of the exclusion principle on the average repulsive 
electrostatic energy If the spins are parallel, the 
particles avoid very small separations, thus decreasing 
the average Coulomb energy Sun e the bmding-typo 
energy is apt to have no singularity at coincidence*, 
the Coulomb energy may predommato at small 
separations and bo relatively more important in 
dotenninmg spins than in questions of stability 

Although the actual states of the mieleiis are 
probably an intricate mixture of the states of a 
representation of singlc-particle quantum numbers, 
their energy should be affected by the same tnaids os 
determine the order of states m a simple representa¬ 
tion If we consider a representation wliieh includes 
orbital moments, the magnetic spin-orbit coupling 
(which 18 apt to be very strong, especially m heavy 
nuclei) introduces another tendency toward smaller 
moments for neutrons than for rirotons If the spin 
gyromagnetie ratio is positive for protons anil 
nogativ e for neutrons, as s(*t>ms likelj from deflection 
data, this tends to make spin and orbital niechanieal 
moments parallel for protons and opposite for 
neutrons. 

D R Ingms 

Department of Physics, 

University, Pittsburg 
May 0 
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Production of Electron Pairs and the Theory of 
Stellar Structure 


In tlie discussion of problems of stellar structure, 
only the dev lations from the perfect g&s laws arising 
from degeneracy due to the exclusion prmeipiu for 
the electrons have so far been consider^. In fact, 
as has recently been shown by one of us*, these 
deviations mvolve far-reachmg limitations on the 
possible stellar configurations under given conditions. 
Thus, It can be deduced from the form of the equation 
of state of a degenerate gas, taking due account of 
relativity, that m order that degeneracy should 
develop m any part of a star, the ratio p of gas 
pressure to total pressure at that pomt must satisfy 
the condition 


m) 1 -p 

TC* • P < ^ 


(I) 


and on the standard model, in which p is assumed 
to be constant throughout the star, this implies the 
existence of a critical mass 


^-.0 60 [I*-*. ( 2 ) 

(O denoting the mass of the sun and g the molecular 
weight) above winch degeneracy cannot sot m at 
all. A study of the equilibrium of completely de¬ 
generate gas spheres leads further to the result that 
there is an upper limit 

iff, » 5 7 O 1^— (3) 

to the masses of such configurations ; this affords the 
possibility, for stars of mass ^ AT,, of a course of 
evolution leadmg to complete degeneracy through 


mtcrmodiate stages comparable to the observed 
white dwarf configurations 

Quite another tyfit* of deviations from the perfect 
gas laws, however, arises from the existence of a 
definite distribution of positrons os well as electrons 
ui etjuilibrium witb temperature radiation, and in 
this note wo desire to point out the bearmg of this 
fact on the theoiy of stellar stnieturo, and especially 
to indicate to what extent the conclusions summansetf 
above hav'c to be modified 

In the first place, no effinit of the latter type can 
take place if the electron as-sembly is compleU-ly 
degenerate , for m that case all the states of negative 
energy will neeessarilj be occupied, which on Dirac’s 
well known picture imjilics the total absence of 
positrons For the theory of stellar structure this 
obvious remark has the consequence that, undc'r 
white dwarf conditions, the influence of pair pro 
duetion on thc> configuration will bo cmlirelj negligible', 
and the possibility of evolution mentioned above, for 
stars of mass ^ M,. can bc' upheld without mcMiifica- 
tion 

More generally, the presence of an e<iuilibrium 
distribution of pairs m addition to the ‘excess’ of 
c'lectrons, which is proportional to the material 
density, will give* rise to a correction term m the 
ei|uation of state, and the effect of this term on the 
sts'llar stnicturcs may conveniently be surveyed on 
the standard model It is found that for a fixed 
value of the' ratio p, thi' correction increases with 
temperafuro, tending to a finite limit as the tc'mpora- 
ture tends to infinity When the condition (1) is 
fulfilled, the maximum deviation from the perfect 
gas law IS loss than 2 pc'r cent, which means that the 
effect is altogc'ther negligible for stars of mass < fR, 
in which dc'gencracy of the electron ossombly is able 
to occur For mom massive stars, howc'vor, the 
corrc'ction term becomes increasingly important 
Thus already when 1 — P - 0 2, corresponding on 
the standard model to a muss of 12 6 Q t'*' *' 
maximum effect amounts to 7 j>er cent For very 
massive stars, say, of mass grc'ater than 30 Q !*”*> 
e({uilibriura configurations analogous to the white 
dwarf c'onfigurations for masses < —but differing 

from the white dwarfs in that the deviations from 
the perfect gas laws now arise from the production 
of pairs and not from degeneracy—are therefore 
formally possible, and the question suggests itself 
Do such configurations exist in Nature ? 

A detailed dc-rivation of the results here summarised 
13 to be published elsewhere 

S Chandkasfkhar 

Trinity College, Cambridge 

L RoSKNKEI.n 

Institiit for teoretisk Fysik, 

Copenhagc'n 
April 25 

' ft CtandrMckhai, Mon A’oC K A .S , 96, 207-260 , Jan 1935 


Formabon of Mercury Molecules 
It has long bc'cn known that mercury vapour is 
ionised by photons havmg energies considerably less 
than that corresponding to the ionisation potential 
of the mercury atom Rouse and Uiddings* showed 
in 1928 that mercury vapour is ionised by its resonance 
radiation, 2637 A To explain this effect, Houter- 
mans* suggested that an excited atom in the 2*/’, 
state of 4 9 volts energy may combine with a meta¬ 
stable atom in the 2*P, state of 4'7 volts energy to 
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fonn an lonisnci moJecule and a free electron The 
energy available for ionisation of this molecule is 
(4 0 + 4 7) volts plus the heat of dissociation of the 
neutral molecule, which Wmans* givee from band 
spectra data as U IS volt, makuig a total energy of 
0 76 volts 

The existence of mercury vapour molecules has 
never been demonstrated So far as chomioal evidence 
IS concerned, the ratio of the Sfieoihc heats and 
vapour density determinations all show that mercury 
vapour IS strictly monatomic Nevertheless, the 
occurrence of bands in the ab8or|>tion and emission 
spectra of mercury vapour demand the prosoiu e of 
molecules 



Fio i 

Wo have obtained definite evidence that diatomic 
molecular ions are jiroducod m mercury vapour by 
electron impact The apparatus consists of an ionisa¬ 
tion chaml^r contammg a tungsten filament and a 
system of gauzes to accelerate the ions, which are 
magnetically analysed by the refocusing method 
Tlie ionisation chamber can be mamtamed at different 
temperatures by an electric furnace 

In the four curves shown in Fig 1, the total 
accelerating potential applied to the ions was 26 
volts, SIX volts being us^ to draw the ions out of 
the region where they are formed, and another 
twenty volts to accelerate them mto the analyser 
The broken curve m Fig 1 (a) shows the result 
obtamed when the pressure of mercury vapour was 
O-OO10 mm of mercury The curve shows the 
presence of Hg+ and Hg*+ ions, but no trace of a 
molecular ion. The oontmuous curve in Fig 1 (a) 
shows the result obtamed for a pressure of 0‘26 mm. 
of mercury. In addition to the atomic ions, there 
now appears a strong peak of Hg,+ ions The energy 
of the electrons pi^uoing ionisation was 100 volts 
for both curves. Fig 1 (b) shows the result obtamed 


when the energy of the electrons was reduced to 20 
volts, and Fig. 1 (c) for a beam of 14 volts. The 
curves are not drawn to the same ordmato scale 
Wo see that as the energy of the electron beam 
decreases, the ratio of molecular to atomic ions 
increases, until at 14 volts the probability of atomic 
lomsation is so small that the atomic ion peak does 
not appear The fact that the molecular ion peak is 
still quite strong provides evidence for the theory that 
the molecular ions are formeil by mutual attachment 
of two excited atoms or of an excited atom with 
a normal atom Measurements of the variation in 
height of the molecular peak with pressure indicate 
that It vanes with the square of the pressure, 
which supports the above theory 

This theory of the formation of the molecules 
clearly reconciles the chemical evidence of their non¬ 
existence with the band siieetra evidence of thoir 
presence , for, unless the atoms are excited by light 
or elettron impact, the vapour may remain mon¬ 
atomic This would require the neutral unexcited 
molecule to be unstable 

Work IS in progress to determine the variation with 
electron energy of the probability of formation of 
the molecular ion, and an investigation of the nature 
of the ion formed by irradiating the vapour with tlio 
roRonanco line 2637 A is also being undertaken A 
full account of these experiments will he published 
F L Aknot 

The Itnivorsity, J C Millioan 

St Andrews 
April 29 


• Wliuuw, Phi4 Rn , 8*?, HOT, 1931 


A Simple Method of Heterochromatic Photometry 

As 18 well known, it is dillicult to compare the 
intensities of lights of different colour Wo can tell 
when one is much brighter or much daikcr than the 
other, but values obtuineil for the point of balance 
by tile direct methods differ widely amongst them¬ 
selves It is oonseijuently necessary to use the flicker 
photometer or the stop-by -step method , m the latter 
method a senes of lights of different colours mtor- 
mediate between the colours to be eomparod is used, 
and the one end colour is compared with the first of 
these, the first with the second, the second with the 
third anil so on Thus by rotlucing the difference in 
colour its disturbing effect is elimmatod at the expense 
of some time and a cumulative error in the settings 

I have found that lights of different colour can 
bo compared easily by the onlinary Ituraford or 
shadow photometer, if the rod is replaced by a 
partially transparent strip of glass. Tho method is 
most easily understood by the description of a 
particular case 

A green inside-colour-sprayed 40-watt Osram lamp 
was compared with an 8 c.p. carbon lamp The 
matt glass screen of the photometer was at 0 cm. 
on the bench and the Sop, lamp at 380 cm. As rod 
I used first of all a strip of black paper mounted on 
a plate of clear glass, then a strip of fogged photo¬ 
graphic film mounted on a similar plate, and finally 
a lighter strip of ,^lm mounted on another plate 
The two films transmitted respectively about A 
^ of the light incident on them. With the opaque 
strip the.one shadow was green and the other orange ; 
with the dark film, owing to the colours mixmg, tho 
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difference in the colours of the shadows was not so 
pronounci'd, and with the light flint it was loss still 
The gams observer then made ton settings with 
the opaque strip, ten settings with the dark film, 
and ten settings with the light film The mean 
position of the green lamj) was found to be at 162 2 
cm , 160 0 cm , and 171 1 cm in the throe cases, 
the probable errors of the means being 3 S, 1 6 and 
2 9 cm respectively Thus the dark film gave the 
most accurate and the opaque strip the least ueeuratt' 
results It IS obvious that for each jiair of lights 
tht'n' must bo a most favourable density for the film, 
for if it were perfei tly transparent, there woulil be 
no shadows 

It woulil be interesting to compare the nceiir.ii > 
of this method with that of the step by-step method, 
but the comparison should l>e made by someone 
practised in the routine of the latter mot boil 

R A HoTSTOiiN 

The Utuversity, 

^MayT _ 

Preparation of Colloidal Metals 
In the course of an investigation of the properties 
of thin dielectrics at high field strengths, an intorost- 
mg phenomenon has lieen observed, involving the 
passage of substances through the dielectne, and lead 
mg to n method for the preparation of colloidal 
suspensions of liquid metals and alloys m scmi 
eonductmg media 



Referring to the diagram, if a cup-shape<i semi- 
pormeablo membrane (for example, 0 1 mm thick), 
preparwl from cellulose acetate and contammg a 
semi-oonducting liquid such as trioresylphosphate, 
is immersed in a bath of mercury, then on electric 
field of the order of 40 kv /mm. applied between 
the mercury and the tncresylphosphato will cause a 
copious flow of mercury through the cellulose acetate, 
the mercury remaining colloidally dispersed m the 
trioresylphosphate Either alternatmg or continuous 
voltages ma;^ be used, but in the latter case the 
polarity must be as shown. The mercury is covered 
with a thin layer of the searf-conducting medium, 
which serves to wet the surface of the cup as the 
latter is lowered mto the mercury The suspensions 
made by this means have remamed stable for con¬ 
siderable periods, A. Morris Thomas 

E B Wbomore 

British Eleotrioal and Allied Industries 
Research Association, 

16 Savoy Street, 

London, W.C 2. 

May 14 


Influence of an Electric Field on the Thermal 
Conductivity of a Solid 

A substance with a permanent electric moment, 
such as bees-wax, was iillowisl to solidify ui an 
electric field Afterwards it showed permanent 
greater thermal conductivity m the direction of the 
field, which had lioen applied before solidification 
occurroil, than when it solidified without on eleitrie 
field When an alternating held (60 eyeles) was 
applieil diirmg tho solidilieation, no alteration of 
thermal comliietiv ity was notietsl 

fiEKHAUr tlHOFTZINOER 
Thinl Physical Institute of the University, 

Vienna 
March 26, 


Cryolysis, Diffusion and S«e of Particles 

PROOREniNo from earlier eonsideratioiis*. the v lew 
WHS put forward recently that under tlie effect of 
freezing*, particles of aipieous solutions of lyoiihihc 
bioi-ollouls will undi'rgo d isaggi egation or aggregat ion 
according to the prevailing concentration of tho 
jiartieles 

To test the validity of t his conclusion, furtlier cxpiTi - 
mont-s were oarritsl out with the object of detennining 
the speed of diffusion of frozen (at - H'' and —79 C' ) 
and unfrozen solutions of sodium oleate, ovalbumin 
and polyacryhc at id Under our oxperiniontal con¬ 
ditions anil with these suhstanceH, it could be shown 
that tho effect of freezing causes in solutions of con¬ 
centrations up to 1 per tent a disaggregation winch 
i-ould be measurisl by an uicreased spotxl of diffusion, 
and in solutions of coneent rat ions higher than 1 5 pei 
cent an aggregation manifesting itself by a decreased 
speed of diffusion in comparison with that of tJie 
unfrozen solutions There was only one exception 
obseived This occurresl in experiments camwl out 
with freshly prepared solutions of polyacrylic acid, 
due to the fact that this substrate swells liofore it 
undergoes solution Tile more the concentration is 
dunincshed, the more the disaggregation prev ads , and 
the more the concentration is increased, the more we 
can observe an aggregation which may lead up to a 
coagulation 

These observations may afford further support to 
explanations given elsewhere for the traiwiont 
increuae ui activity of frozen solutions of zymases, 
jieroxidascis and tyrosinase m c-onnexioii with the 
carrier theory* of enzymatic activity, may also 
explain tho well-known effect of increased fertditv of 
sod after a severe wmter period, and may also luiv e 
some bearing on the explanation of the behav loiir of 
certain Ivophobic colloids durmg the free/ing of 
muscle plasma 

Details of these experiments will bo published 
shortly elsewhere 

F K Nohd 
F E M. Lamje 

Department of Vetermary Physiology, 

University of Berlin 
April 16 

'F F Nonl.NATlM*, 180,82, 1927 Tmm Faniay Snr 2« 760, 
lOSO 

■ F F. Nort. Smmn, 7#, S4 , 1832 

•A P Mathews and T H. Glenn, t thol I'Vm 9 51 1911 
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Products of Hydrolysis of Glycogen 
Attkmits in this lulwratorj' to repeat the isolation 
of a trisacchandi' fioni the products of hydrolysis of 
glycogen by glywrol extracts of muscle, os described 
by Harbour*, ha\e boon unsuccosaful , this is m 
agreement with the I'osults recently reported by 
Carruthors* 

In (onfirmatioii of Barbour’s results, howe\er, it 
was found jiossible to obtam a liyilrolytic product 
with a reducing power equivalent to 30-33 per cent 
of the glycogen disappearing, and to obtain there 
from a phenyl osazone similar m crystalline form to 


that described by Barbour. Nevertheless, attempts 
at purification of tho products of hydrolysis according 
to the methods described by Barbour wore uniformly 
unsuccessful, and in view of similar negative results 
reported by ('arruthers, investigation of this trisac- 
charide appears to merit further consideration 

Chabi.es H Gray 

Department of Physiology and Biochemistry, 
University College, 

London, W C 1 
April 4. 


'J Biol Chem 


Points from Foregomg Letters 


LoHn Rayleigh reports that vitreous boron 
tnoxido, like vitreous silica, allows helium to pass 
thiough It Single crystals do not allow the passage 
of helium, and the report of a previous positive ivsult 
with beryl crystal is now withdrawn 

Using a new mass spectiogiaph and ions from a 
vacuum spark, Prof A J Dempstc-r finds that 
platinum consists of fivi' isotopes and that rhodium 

With an improved experimental apparatus, W 
Ehrcnbcrg and HuChieiiShan find that slow neutrons 
are absoibed exponentially by cadmium and silver, 
with production of radioactive elements This 
suggests that eitlier the active neutrons are of fairly 
homogeiK'ous speed or that a difference in speed does 
not gis'atly affect theu chain e of collision with the 
nuclei 

Van’t Hoff prodictofl sixty ycais ago thot optically 
activi' substituted compounds could he prepared from 
tho hydrotarlKiri allerie By means of optically active 
catalysts, Dr I’eter Maitland and Dr W H Mills 
liavo now siiccooded in preparing stable doxtro and 
Itov orotatory alleno dcnvativt-s 

Dr A Muller has calculated from X-ray data the 
volume occupied by a CH, group m organic com¬ 
pounds of the Htraiglit chain and of the ring type 
Tho molecular volumes are identical at low tempera¬ 
tures, but as tho temperature increases the CH, m 
a straight-chain compound occupies more space than 
that of a ring compound, possibly duo to its greater 
mobility 

Having observed a heart-urchm, Echirwcardtum 
cordatum, climbing on the vertical wall of a gloss 
tank, a way in which it never acts m its natural 
surroundmgs, Prof E VV MacBnde suggests it is 
the result of a latent habit, inherited from ancestors 
more like the ordinary sea-urchm, which is pre- 
emmently a climber 

Potassium salts increase tho lactic acid formed m 
bram tissue, through the breakdown of glucose (in 
the presence of oxygon), and ealoium opposes the 
effect produced by potassium K Dixon ami Dr E 
Holmes believe tins to bti due to a change m the per- 
meabiUty of the coll membrane, which regulates the 
amount of gluoose that reaches tho cell enzymes, and 
that oxygen, like calcium, decreases this permeability. 

J Q. Bald finds that the relation between the 
concentration of virus particles mtroduoed mto host 
plants and the number of Icsicns produced, os ex¬ 
pressed by the formula of Yoiidcn, Beale and Guthrie, 
applies only to carefully purified suspensions of vmis 


From mea.surements of the intensity of soft 
X radiations obtained from copper, nickel, cobalt and 
iron, and from tho distribution of electronic energy 
deduced therefrom, F C Chalklin infers that the 
electrons m those elements are not completely free 
and caiinut normally occupy tho wliole of tho space 
in tho lattice of tho metallic crystal 

In a previous communication dealing with the wings 
accompanying the primary scattered luio in t he Roman 
spectrum of liijuids. Dr E Gross and M Viiks gave, 
as for naphthalene, certain data and a photograph 
obtamod with a p dibrombenzene ciystal They 
now correct this error, and give additional data 
concornmg oscillation frequencies in the region of 
tho wings, and the state of polarisation of new Imes 
in crystals of p-dibrombenzeno and diphenyl other 

Deviations fiom the gas lows may arise from the 
oxisterioe of a definite distribution of positrons and 
electrons in equilibrium with temperature and radia¬ 
tion From this effect S Chandrasekhar and Dr. 
L Rosenfeld deduce tho possible existence of stars 
of very large moss and low lummosity, similar to 
the wlute dwarfs, owing their stability to different 
causes 

By analysmg magnetically tho ions produced 
in mercury vapour at various pressures and volt¬ 
ages, Dr F L Amot and J C Milligan show 
that molecular mercury ions exist. These are 
apparently formed only by tho union of two atoms, 
of which one at least must be excited, a fact which 
may explain the conflicting evidence concerning the 
existence of mercury molecules. 

Wlien solutions of sodium oleate (soap) and other 
colloids are frozen, their particles, as shown by tho 
speed of diffusion, aggregate if tho concentration is 
higher than 1 5 per cent, and disaggregate if thi' 
concentration is less than 1 per cent, accordmg to 
Dr F F. Nord and F E M Lange This may explain 
the temporary morease m activity of frozen solutions 
of cortam enzymes, the mcreaeed fertility of sod after 
a severe wintetj etc. 

Erratum Dr. 8. Miikerji writes to correct an 
error m tho note on his letter in Natcrk of April 6 
He pomts out that the blood-sucking PhUbotomus 
argentipea is apparently the vector of Leiahmama 
donovam, a protozoon which causes the malana-like 
fever kala-azar m India P. papatcmi, which is a 
vector of L. tropica, a protozoon morphologically 
identical with L. donovam, produces a localised skin 
infection popularly known as ‘Oriental sore’ or 
‘Delhi boil’, and not the kala-azar fever. 
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Celtic Mythology. In hw Sir John Rhys Momoriftl 
Lecture for 1934, “Aspects of Uoltio Mythology” 
(Proc. Brit Acad , 20 Separate, Oxford, Humphrey 
Milford, pp 44 3s net). Dr A G van Hamel jiuts 
forward the view that the mythical and heroic loro 
of the Celtic world in its succession of oath-stiength 
oning gods, divine magicians, spirits of the land, and 
exemplary heroes, functioned as a guaranttw of 
undisputed possession of the land Gods are rare in 
the original sources of Celtic loro, and there is little 
evidence, except as rojxirteil from Gaul, of worship 
or saorifico The Iimnortals operated through magic, 
and the important clement m relations with them is 
to avoid tile mfi ingernent of taboo Throughout 
Irish myth and legend runs the idoa of protection of 
the land, which is especially ensuretl by knowledge 
of the local traditions This gives power over the 
demoniacal forces associated with these localities 
There is a graduation in the magic of protection 
Highest come the ‘divine magicians’ who, while not 
actually gods, are immortals who prots'ot the spirits 
of tlie land and the heroes such as Finn and his 
followers Next come the spirits of the land, the 
Tuatha de Danami in Ireland and tho Children of 
Llyr m Wales , and thirdly there are the heroes — 
Finn in Irish story, Arthur with his knights, corro 
spending in Wales , and with them are the kmgs to 
whom the actual function of ‘protection’ is entrusted 
Although a great deal of folklore has gathered aroimd 
both Fmn and Arthur, it is improbable that either of 
them existed as men, although it is possible that m 
tho latter a pro-oxistmg function of ‘protection’ may 
have bet*n attached to some prommont figure Tho 
common elements in tho function of ‘jiroU-etion’, 
which is directed especially agamst magical forces, 
as seen m their exploits of slaymg wild animals, 
especially boars, pomts to the mythical ongm in tho 
two instances The significance of these heroes lies 
m their exemplary character They are paradeigmntic, 
that 18 , the recitation of tho legends m analogous 
circumstances ensures the like event Hence the 
importance of the legends m education and the 
prommcnci' of apprenticeship in the Dniidioal 
system 

Early Indian Iconography. In connexion with tho 
figure of a squattmg goddess on the underside of a 
terracotta figure of a toad, Mr K do H Codrington 
has raised the question as to the derivation of certaui 
hybrid forms, and of this figure in particular, in the 
early development of Indian iconography of tho 
Mathura school (Man, May, 1936) The figure under 
consideration is in the Victoria and Albert Museum, 
South Kensington. It has no known pedigree, but 
almost oertafhly came from Mathura, the capital of the 
Kushan dynasty, and may b^ assigned to tho early 
second century a d. This derivation is supported by 
the treatment of tho figure and the details of the 
beaded belt, necklace and hair, which are all m tho 
native Indian tradition. On the other hand, the posi¬ 
tion of the goddess and her association with the toad 
TOint to tho Baubo toad-goddess myth, which Dr. 
M. A. Murray has brought mto association with the 
Sheila-na-gig ; and the possibility that the present 
spMimen was mtended for toilet use recalls the further 
point that Baubo was a hand-maiden (Similar 
squatting goddesses, with hands touohmg tho 


pudenda, are known in Imliii, as, foi example, the 
Bharhut goddesses and the railing figures from 
Mathura itself Tho derivation from tho Baubo 
tradition is more probable tliiin an indigenous 
ongm Mathura was tho scene of tho development of 
Indian iionography, which at this time wos just 
einergmg Tho Kushans luid just made their way 
into India from Central Asia, and on Kanishka’s 
coins the Indian Buddha ligiiru mbs shoulders with 
a polyglot and hybrid Olympus in which appear 
Hollos, Mao, Athro, Mariaio ami others, while at the 
same timo tho hybrid so-called Greco-Buddhist art 
apjiears in Central Asia, Afghanistan and Gaiidliurii 
If this figure bo accepted as Baubo, it is one of tho 
few, if not the only, example of a directly borrowed 
classical icon The type recrudesces at Bailami in 
the sixth century, and in the Eliira Kadasa which 
was cut by architi'cts from the scutli In the female 
the posture is associated with tho JJevi m some of 
her manifestations as Kali 

Correlation of Physical and Mental Culture. Dr L P 
Jacks in an essay in tho Hibbert Journal (January 
1936) deals with tho now movement m phjsual 
culture, which aims at combining it with mental 
culture, and treating it os equally important This 
synthesis, ho says, would giv^o physical culture its 
rightful plaio in ciliication, the true end of which is 
not tho acquisition of knowledge but tho harmonious 
development of the whole man At present this is 
realised only in the earliest stages of training—in 
kinilergartens and Moiitesson scliools though the 
increasing importance attached to manual arts and 
the steady development of the Scout and Guide 
movements are hopeful signs Exercises involving 
co-ordination and rhythmical ‘patterned’ movement 
are tho chief features of tho new physical culture, and 
it IS obvious that what Gailylo called ‘rhydlimu 
human companionshij)’ is essi'ntial for tho welfare of 
the modem world. All our training must culmmato 
in tho interweaving of interests, if wo are to bring 
order out of tho present chaos, and humanity must 
ohango its habits os well as its opinions There is at 
present no true ‘social’ system, but everywhere the 
need and desire for it if a new typo of education 
existed which developeil in men’s own lives tho 
qualities they arc always seeking outside, a solution 
might bo found To achieve this, tramrxl leivlers are 
essential, and a now profession should bo created , 
then, if the qiiality of tho human material does not 
decline, tho world mny bo saved 

Beetles assoaated with Giant Lobelias and Senecios in 
East Africa. Tho giant species of Lobelia and arbores¬ 
cent iSenecia constitute one of tho most arresting 
features of the alpine floras of tho isolated East 
African mountams Both those genera of jilonts are 
repmsenti'd there by a niimbor of spin’ll, whicli 
cue characterisod by highly discontinuous tkstribution 
It was, therefore, of exceptional interest tsi study 
the insects associated with these jilants, and Dr 
Hugh Scott’s work on the Coleoptera (Linn Soc J , 
Zooi , 39 : 1936) will be of value both to botanists 
and to zoogeographers Not loss tlian 49 sjiccics 
of beetles belonging to 13 families were found in the 
association Only four of them are widely distributeil, 
and can be regarded as casual visitors to the plants. 
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while all others n'preseiit a highly special fauna 
The genera of which this fauna m composed are 
partly widc'ly distributed, while the others are 
peculiar and are very restricted m their distribution 
These are probably spociahscd components of the 
Ethiojnan fauna The genus Thamntirgus was, 
howev'er, previously known only from the Paltearctic 
region The association between the insects and tho 
plants may be a very ancient one, and the possibility 
of a parallel development of both may be eonsulered 
It IS remarkable that, while tho alpino species of 
Lobelia and »S'enmo are giant members of the 
respective genera, some of the beetles associated with 
them are also gigantic in comjiarison with their 
nearest relatives It is also of interest that about 
50 per cent ol them are flightless 

Development of a Nemertean .7 F Smith (Queiil 
J Micro fici , 77, Tt 3, lOS.*)) desiTiln's the develop¬ 
ment of Cephalothrir ntjifrona, a nemertean worm 
with a direct development The spheiical laiva 
which issues from the egg is eijuipped with the 
rudiments of most of the adult organs Owmg to the 
confusion of the germ layers at the tuno of appearance 
of till' misodenn, the true nature of the secondary 
body cavity—whether it is a re expansion of th<' 
blastoco'l or n true < lelom—remains a matter of 
doubt (lastrulation, effected bv invagination, in 
volves both endodcrm anrl ixtoderm. so that the 
blastopore IS earned into the lumen of the gut, but 
this iiore afterwards closes and the st-omodeum and 
mesenteron arc separated t'ommnnication between 
these two parts of the gut is re established later at 
or near the point of closure of the blostopori' A 
hind-giit IS not formed until very late in development, 
and It IS considensl to be ('ndfslermal and not m tbe 
nature of a jiroctoda-um, that is, not ectodermal 
Tho formation of nephridia and of cerebral orgatus 
has not been observisl and it is concludeil that tho 
latti’r arc not presemt 'I’hc relationships of the 
various developmental tjjies of the Nemertea are 
discuaseil and the conclusion is reachtHl that there 
are two tyi>es of direct development, that the pilidium 
larva and the larva of Desor are more closely allust 
to tho simpler direct, and least specialised type of 
development here described than to tbe other type 
of direct development seen m the Enopla 

Enteropacust Larvz .Stiasny has jiublishcd an 
account of the tlinsi Tomaria larvte found m the 
Bay of Naples (Pub del iSIaz Zool di Napoli, 16, 
Ease, 1 j 1936) Two of these, T Krohni, Rtiasny, 
and T tergestina, Stiasny, are recorded for the first 
time m that neighbourhood They are provisionally 
identifitHl as the larva? of CUdbsobalanus minutua and 
O elongatua rospoctiv cly The third species is shown 
definitely to be the larva of Balanogloasus clavigertu 
An account is given of the biology of O. mtnutus 
Stiosny has also described elsewhere several exotic 
Tomana larva> (Verhand Kon Akad Wet. (Twoedo 
Sectie), 34, No 2 , 1934), of which two, T ramanu- 
jatM, a balanogloMsid type of larva, and T. uchtdat, a 
ptyohodera type, are new species Useful comparative 
tables are given of the diagnostic characters of the 
various species 

Growth and Tropubc Responses in Plants. Results of 
mat mterest ore summarised by Prof, F, A. F C, 
Went (Bwl. Bev., 10, No 2) m an account of the 
modem work on growth and tropisms carried on in 


his laboratory. In these mvostigations the coleoptde 
of oats and other grasses, a hollow cylmder m which 
tho first seedlmg leerf develops, has bwn of much use 
If the coleoptde is amputate, growth stops for about 
three hours owing to tho removal of a substance 
(auxm) evidently produced m tho young tip This 
substance diffuses mto agar and can thus bo usisl 
to measure tho effect on growth rate when applied 
to other seedlings Innumerable experiments w ith 
this basis have been carried out m tho lost decode 
Auxin a can be obtained from animal urine, where 
it IS m turn denveil from plants It is an organic 
hydroxy-acid, while auxin 6 is a keto ocifl, and a 
third growth substance fliscovered by Kbgl is 
p-mdoly 1 acetic acid These substances have no 
effect on coll division, but they iiiti'ease tho plastic 
extensibility of tho cell walls Auxm retards tho 
growth of roots, probably by oxtending tho transv orso 
I ell walls It moves only from tip to hose of the 
coleoptile, Its movement bemg very rapid and only 
occoimted for by tho aid of protoplasmic streaming 
Its production is inhibited by ethylene, which stops 
growth when present ui very mmuto quantities 
Many experiments go to show that both photo- 
tropism and geotropism can be (“xplamixl by tbe 
movement of auxm m the plant The shiwled side 
gets more auxin than the illuminated side, and so 
gniwH faster Negatively gcotropic organs respond 
m the same way, but auxm inhibits the growth of 
roots and so gives positive geotropic curvaturt's The 
relation of these responses to the statolith theory 
IS not thscuased 

Germination Expenments with Peas m Heavy Water 
J Bnm ami L Tronstad have made several serums of 
germination experiments with two forms of jieas 
(Pimm mlwum) at high, mtermcdiat© and low con- 
c’entrations of heavy water (Kgl, Norake Vidtmlabtra 
Selakaba Fork ., 7, 171 , 1934) Oermination took 
place up to 40 jier cent D,0, but not from 60 per 
cent and upwards, which is m agreement with the 
results of fJ. N Lewis with tobacco seeds The alleged 
stimulation of growth at low concentrations could 
not be confirmetl Tho experiments were complicated 
by the formation of moulds, which took place up 
to the highest concentrations employed, nam*ly, 
98-4 per cent D,0, as was found by K F Bonhoefter 
and hes collaborators 

Landslides in Japan Prof N Miyabe has made a 
careful study of the distribution and phenomena of 
landslides m Japan (Earthq Rea Inat Bull., 13. 
86-113, 1936). Tlioy have recently been most 

frequent in tho prefectures of Nagano and Niigata on 
the north west side of the Mam Island, the rocks m 
which they occur bemg chiefly shales Tho rates at 
wluoh they move vary widely, from about a foot a 
year to 100 feet an hour. In the above prefectures, 
they occur most frequently in April, with a smaller 
maximum in July ; the former may be caused 
by tho molting of the previous winter’s snow, 
the latter by the heavy summer rams. Thus, the 
factors most effective m startmg landslides are 
(1) destructive earthquakes and (2) water, ram and 
melted snow. 

Dust Separation by Electrosutic Methods. The most 
efficient method of removmg dust and water, tar and 
other liquid particles from air and gas appears to 
be the electrostatic method of which Sir Oliver Lodge 
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was the pioneer more than fifty jears ago. There 
are now some 3,000 electric filters employed m a 
wide range of industries, and 96-98 per cent of the 
total dust can be removeel from the gaseous medium 
irrespective of the size of the particles In an article 
on the advantages of electrostatic methods of dust 
separation published m the March number of the 
Electrical Power Enyinerr, it is stated that the 
modern ‘Lodge-Cottrell’ service represents an associa¬ 
tion of the patents, reseaiches and experience of 
several companies It includes the companies of Sir 
Oliver Lodge and his associates m Great Bntam, Dr 
K O Cottrell in the United States and Dr Erwin 
Moller in Germany The basic principle consists of 
towers through which passes the fume-laden air In 
the towers ls a senes of vertu'al metal pipes called 
the collector oloctrcKles which are connected with the 
earth The discharge electrodes are from points on 
rods or wires hung close to the collector eleotrodes 
Those are connected with a high-tension power supply, 
and thus brush discharges take place from the points 
All the solid and liquid particles in the fumes are 
repelled against the collector electrodes anil either 
fall down to the bottom of the tower into a hopper, 
or adhere to the electrode, the dust-free air or gas 
passing on To get rid of the oiUiering particles, motor- 
driven rapping hammers vibrate the electrodes and 
shake off tlie dust The high voltage is produced by 
a motor-driven rectifier operated by the ordinary 
electric supply Owing to recent improv'emonts, the 
electric power required per million cubic feet of gas 
IS less than two electric units (2 kwh ) 

Failure of Aircraft Propellers in Fhght. With the 
ultimate aim of soh mg the larger problem of the causes 
of failures of aircraft propellers m flight, a very 
interesting senes of invisitigations into the effects of 
vibration is being mode at the National Bureau of 
Standards of the U S Department of Commerce 
The fatigue fractures usually exhibited suggest that 
such failures are duo to altematmg stresses sot up 
by vibration and, in order to obtam data on this 
aspect of the problem, it was decided to ascertain 
experimentally the frequencies euid stress distribution 
of non-rotating blades subjected to vibration, and to 
compare with these the values as comput-od by the 
usual theoretical methods (J Research Nat Bur 
Stand , Feb 1935) The experimental proceihire 
consisted in applying, at the hub, controlled impulses 
and in meosurmg the amplitudes of tip vibration 
and the corresponding strains at various pomts along 
and across the blade From these observations, stress 
distributions for both fundamental and second 
harmonic modes were obtamed For the calculation 
of the same values theoretically it was necessary to 
simplify the problem by makmg such assumptions 
as that all cross-sections are symmetrical and their 
axes of constant direction The very divergent results 
obtained woulfl appear to throw doubt on tho validity 
of Such assumptions, particularly m their influence 
on frequency values It would seem almost necessary 
in such a case where tho actual blade of experiment 
differs so materially from the theoretical blade of 
calculation to make a blade conforming to the 
theoretical conditions, and to compare tho experi¬ 
mental results obtained from it, on one hand, with 
those of the actual blade, and, on the other hand, 
with tho theoretical results which, properly, apply 
to It, Such an intermediate experiment would 
considerably help in determining the value of tho 
investigation. 


Tautomerism of Acetyl-Acetone. That acetyl-acetone 
exhibits tautomerism has long lieen discuss^ in text¬ 
books, but that several tautomeric forms of the com¬ 
pound can co-exist is less familiar (G T Morgan, 
J Chem. Soe , April 1936) Examination of its re¬ 
actions with the tetiachloniles of selenium and 
tellurium have revealisl its i oinplex nature The 
univalent radical CjIljO, is known to combini* with 
many different elements to form three distinct typos 
of derivatives , but selenium and tellurium difter from 
other elements in yielding deiivatives of tho bivalent 
radical It is shown that whereas tho Irans 

monoenoho form leacts with other elements, selemum 
tetrachloride si-leots the cis form, whilst tellurium 
tetrachloride prefers the dienohc modification, ulti¬ 
mately yielding a ryclotelluropentanedionc Further 
studies have revealed tin- exisUmce of a deep-rod 
bisarylditclluride, which is an analogue of azobenzene 

Geometrical Transformations Oiu' of tho most 
important topics in analytic geometry is that of 
Cremona and other rational transformations The 
older work ui this subject has been summarised in 
tho “Encyklopailie tier mathematischcn Wisson- 
schaften" and Bulletin 63 of the National Research 
Council (Washington, 1928) Miss H P Hutlson’s 
“Cremona Transformations in Plane and Space” 
appeared m 1927 So much work has been done since 
those publications appcarwl that it has now been 
necessary for the National Research Council to issue 
a supplementary report (“Seleeteil Topics in Algebraic 
Geometry”, 2, Bulletin 96) Aftiw a list of twenty-one 
books (none earlier than 1924), there follow six 
chapters dcalmg respectively with curved and luled 
aiufaces, mapping, systems of lines in n-dimcnsional 
space, Cremona transformations, multiple corre¬ 
spondences. surfaces and varieties Each chapter 
ends with a bibliographv', the shortest of wliicti 
mentions 79 papers, and the longest 239 The rejiort 
18 of groat value to the working geometer 

Spectroscopic Parallaxes of Stars An important cata¬ 
logue of spectroscopic parallaxi's has just been pub- 
IisIuhI by Prof W. 8 Adams and others of the Moimt 
Wilson Observatory {Astrophys J , 81, 187 , 1935) 
The methods used are the same as those in previous 
work of this kind, namelj, the comparison of the 
mtensity of a lino sonsitive to absolute magnitude 
with a neighbouring Ime of fixed mtensity, ceilibratmg 
curves connecting the intensity difference with 
alisolute magnitude bemg constructod from the 
known data of trigonometrically measured stars As 
some of the lines usisl are really blends, separate 
curves have to bo drawn for groups of stars within 
narrow ranges of sjiectral type Tlie only differences 
between tho method of this lab'st list and that of 
earlier ones from Mount Wilson ho in the use of 
some additional pairs of lines, and in the application 
of minor corrections to the reduction curves on 
aoeount of the large increase in tlie available number 
of trigonometrical parallaxes Tho now list contains 
the spectroscopic absolute magnitudes and parallaxes 
of 4,179 stars, mostly of types F-M, but with a few 
j4-type stars, and includes most of the stars given in 
previous lists (completely re-measured) All Boss stars 
of these types north of declination —26" are included 
as well as many fainter stars from the soloctcil areas 
or of special interest on account of proper motion 
This IS the largest catalogue of stellar parallaxes 
hitherto published, and tho Mount Wilson observers 
ore to be congratulated on this result of their laliours. 
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The Twin Polygraph and Strobograph 
Ultra-bapid Cinkma-photomicroobaphy 
B y A G Lowndes, Marlborough College, Wilts 

T he procesM consists pnniauly of filming rapidly receive several images (hence polygraph) If the 
moving micro organisms by means ot mter- object is still, the images will be superimposed and 
mittent light The source of light is an open are light will coincide, while if the object moves they will bo 
and the intermittent character 18 obtaimsi bj rotating, spread over the frame of film 

at lugh speed, a suilablo disc, pierced by one or With certain objects (for example, a cihum or the 
several slots, Ix-twiM'n the aie and tlie microscope long antenniile of a copepod) it is adv^antagoous to 
The number of exposures jier second obtainiHl in this got several images on one frame, and the mterprota- 
way IS almost unlimited while the time of each tion and measurement of tho movement Jiresents 
exiiosure can bo made very small Thus it the disc little difliciilty, but m otlier oases it is unwise to get 
IS rotatmg at 100 rev a second, luid there are 12 slots nioro than thus) images on ono frame, 
m it, the number of exposures will be 1,200 a second The process was originally invented for tho iii- 
If each slot subtends an angle of L, tho exposure vestigation of limb movement of minute Crustacea, 
will be 1/100 X 1/300 = 1/30,000 see or ciliary movement, etc , and was not intended for 

projis'tmg purjxises, blit in certain 
casi'H these polygraph films were 
highlj' successful when projected 
Two such fihns showing the mov e- 
mont of tho ostracod sperms under 
tho highf-st powers of tho niiero- 
scope wore shown m Section D 
(Zoology) at tho Aberdeen mtcting 
of the British Association. For 
jirojeeting purposes better filnw are 
obtained by the slrobographic pro¬ 
cess, but such films are onl> 
obtauiable if the object shows 
metochronal or rhythmic move¬ 
ments In this case the liigh-speed 
disc carries one slot only and the 
speed 18 timeil-m to the object, 
givmg the orchnory strobosoopii 
effect The camera is then tuned-in 
to the disc so that a smgle frame 
receives a single image 

The advan tages of the method arc 
(1) tho great savmg m cost of film , 
(2) the comparatively low cost of 
the apparatus (camera, microscoiH', 
motors, arc-light and resistances, 
etc , £360); (3) the large number 
of exposures per second . (4) the 
ultra rapid exposures 

Attached to tho eyepiece of tho microscope is a The alternative method ofobtaining rapid exposures 
suitable cmema camera, and matters are so arranged is by running tho film through a camera at a vcr> 
that it 18 possible to soo the object all tho time it is high rate This is the prmoiple of the slow-motion 
being filmed Nearly all cmema cameras work on camera, and has the disadvantage that when m use 
tho prmciple of the intormiltont frame, or so that film is eostmg about Ss. Od a second, while the camoia 
dunng exposure tho film is still and then moves itself (without microscope or hghtmg) may cost any 
forward one frame ; th^ shutter of the camera thmg up to £2,000 or even more. The number ot 
cuttmg off light during the change of frame In exposures is about 260 a second while the time of 
filmmg micro-organisms this introduces a difficulty, exposure is about 1/3,000 see. Slow-motion films 
for if an organism gives a spasmodic leap, the critioal are, however, eminently suitable for projecting pur 
pomt IS as likely to occur during out-off as durmg poses. Another disadvantage is that the camera onl,v 
exposure. In order to overcome this, a microscope attains full speed after an interval of 1-2 sec , and 
is used possessing a single objective but two eye- about 24 ft ef film is wasted every time the camera 
pieces, while the camera is constructed so that a is stopjied, 

film works m conjunction with each eyepiece, out-off In the polygraphio and strobographio processes 
m one ooourring durmg exposure m the other. Thus speed and exposure depend on the disc only, and 
so long as the camera is working, contmuous exposure this can run continuously without using film. ^ far, a 
is assured speed of 24frame8aBeoondhasprovedample,andwith 

The next important point is that tho speed of a twin film the cost is 6d. a second, or 3d with a single 
the camera is not that of the high-speed disc ; the film. Tho speed of the disc can be varied and tho 
two are worked quite mdependently by separate slots are adjustable, so that the tune of exposure, 
motors The speed of the camera is much lower than the interval between exposures, ond the number of 
that of the (hso, so that each frame of film will exposures a second can all be adjusted to suit the 
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object. The camera can be driven at speeds varymg 
from 20 to 120 frames a second, ■while a single or 
twm film cam bo used At those low rates the i ainera 
can be started or stopped practically mstantancously 
without loss of flhn, and one can expose either I ft 
or 100 ft 
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The api>aratus is somewhat cumbersome, since the 
arc and high-speed disc must be on separate stands 
or tables from the camera and microscope, while in 
high power work the camera itself witli its motor 
must bo msulatod from the microscope, otherwise 
vibration will cause ddhculties 


International Congress for Sacntific Management 


T he International Congress for Scientific Manage¬ 
ment to be held ui London on July 16 and 
Hubsoquont dates is the sixth of a senes which Imvo 
boon hold m various I'luropcan capitals smeo 1924 
The hosts of the Conference are a Couni il—nominated 
by a number of societies mtorosted m one phase or 
other of the management movement, luid the 
technical societies—which has appointed an executive 
committee composcsl of outstanduig industiial leaders 
and otliers with Sir (JiMirge Beharrtdl as chairman 
The patron is H R H The Prince of Wales The 
orgamsation is in the hands of committees having 
as chairmen, Dr E E Armstrong, Sir Henry Eowler, 
Mr Cl R. Freeman, Sir (looigo Couithopo, Prof 
Wiuifroil C\dlis Tho genesis of the inv’itation is the 
desire both to enb'rtam tho deli'gatos m England, to 
show that Britam has a faet/iry and business organisii 
tion fully up to the most modem prnetiii', and to 
arouso public interest m general m tho subject of 
scientific management 

Tho work of tho Congress is di\ ided into six 
sections each of which will hold four technical ses¬ 
sions Tho sections will deal with development, 
distribution, educational and training, manufnctiirmg. 
agricultural and domestic management respectively 
At each session, papers falling under a specific headmg 
will bo discussoil The papers, of which there are two 
hundred, in six distinct volumes, aro already in type 
and have been circulated to members . each paper 
has a summary m three ianguage.s The papers for 
e.ach session have been summarised by an expert 
rapporteur, which summary alone will Ixi reatl, 
leavmg tho session available for discussions which 
are to be the mam feature of the meetmg Presidents 
ofeminene.e—in nil twenty-four—have been obtained 
for each session 

The Conference will be opened at noon on July 16 
by H R H Tho Prmco of Wales, who is takmg a 
keen interest in it and is expected to speak at some 
length on particular phases of the subject 

The subject chosen for the first plenary session is 


tho topical one of iniinageinent problems arising 
from Oovornmint mtervention, which is expeited to 
give rise to an illummating discussion 

The second jilenarj' session will be devoted to 
consideration of tho simplification of data, the place 
of statistics and tho standardisation of terms 

A large number of visits has been arrangisl to 
factories and to places of interest for membi^rs of 
tho agrienltural and domi'stie seieneo sections 

At the end of tho Congress, tours hav e been arranged 
m sjiei lul truuia with shs'pmg i ars to enablo the 
overseas visitors to combmo tho mspeition of some 
of our most famed scenery with v isits to some highly 
organised factories, chosen so as each to illustrate a 
diffoient phase of the management problem Tho 
social Hide of tho Congress has not been neglected and 
every opportunity will bo given for members to 
fraternise 

Many of the papers are of outstanding interest and 
make imiKirtant contributions to the development of 
management regarded as an exact science ; the 
authors of tho British jiapers were invited to con¬ 
tribute them by the organising eommith'o os repre¬ 
senting tho best expiTienco in tho particular phases 
Tho mformation accumulated m the volumes is such 
that no industrial library can afford to bo without them 

It IS anticipated that the Congress will have a 
large, if not a record, membt'rslup, but its arranj^- 
monts have been made as far as possible sufficiently 
elastic to allow for expansion There aro few m 
business or wishing to attam managerial rank who 
are unlikely to jirofit by attending its deliberations 
moreover, every support is descrv(>d by the organisers, 
who are workmg on a purely voluntary basis with 
the sole object of giving testimony to the up-to-date 
state of British busmoss organisation in every phase 
of activity 

Intending members should apply immediately to 
Mr Harrv' Ward at 21 Tothill Street, Westminster, 
S.W 1. so that they may receive the Congress papers 
in ample time to give them the necessary study 


Fuel Research in Great Britain 


T he Fu«1 Research Station at East Greenwich 
was open for inspection on June 4, and about 
260 guests were received b^ Sir Harold Hartley, 
chairman of the Fuel Research Board, and Dr. F 8. 
Sinnatt, Director of Fuel Research. Tho whole of tho 
plant was on view, and tho work in progress was 
explamed and demonstrated. 

Particular interest was taken m tho new scmi com- 
meroial soale plant for the hydrogenation cracking of 
tar to motor spirit. This plant commenced working 
on March 1, and was on view for the first time. It is 
designed to deal with 300 gallons of tar or creosote a 
day. One passage through the plant converts about 


half the tar to motor spirit, and by recirculating (he 
residue tho whole of the tar can be converted, yield¬ 
ing an equal volume of spirit Demonstrations were 
given of a now plant for tho dry cleaning of coal, 
while a washery table was pn'parmg ‘ultra clean’ 
coal eontainmg less than IJ per cent of ash, from a 
commercial coal containuig about 6 jier cent, Tho 
coed survey that is being carried on throughout tho 
coal fields of Great Britam has shown that large 
quantities of ‘ultra cleiui’ coal of various types can 
readily be prepared if required for special purposes 
The pulverised fuel burners designed at tho Fuel 
Research Btation, and now m commercial use, were 
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shown workmg in both T..ancauhire and water tube 
boilers A method of dividing a stream of air borne 
eoal into two equal streams was illustrated , owmg 
to tho unwiual distribution of the coal over the crosa- 
section of tho pipe when pulverised coal is carried in 
a stream of air, this equal division has presented 
difhtiilties An mgemous device for estimatmg tho 
rate of settlement of a suspension of a solid in a viscous 
liquid was on view Tho tube containing the sus¬ 
pension forms part of a pendulum, the change of tho 
jieriod of swing of which is a measure of the rate at 
Nvliich the centre of gravity of the system moves 
downwards This apparatus was designed for investi - 
gations into the stability of suspensions of eoal m oil, 
but may have other applications 
The experiments m the full-scale honrontal gas 
retorts, showing the advantages of introducing steam 
during tho lost portion of the carbonising period, 
were of special interest to ga« engineers 


Fauna of Indian Salt Lakes 

I lKUT -COL R B SEYMOUR SEWELL has 
moile an interesting study of the fauna of 
the salt lakes of Calcutta (liec Ind Mm , 36, Part 1 
1934) Recent changes m the general character of 
some of tho rivers in Lower Bengal have hiwl a 
profound effect on these salt lakes and their 
associated streams, indirectly influencing tlie general 
character of the fauna of certain areas, silting m 
the rivers and canals duo to various causes being 
the mam factor m these changes 

Tho chief zixilogical interest in this brackish water 
area lies m tho fact that it forms one of the mam 
highways by which marme organisms gradually 
establish themselves in fresh-water In the neigh¬ 
bourhood of the large river estuaries there is a very 
great amount of available food, both organic and 
inorganic, and there is a considerable lowormg of 
the salinity in the surface water Tho coastal species 
must be able to withstand a wide variation of salinity, 
and a further step from brackush- to fresh-water 
would not be difficult 

The region was almost certainly part of the Bay 
of Bengal, and with a gradual extension of tho delta 
seawards the water of tho rivers and lakes became 
less salt, but extremely slowly Both marme forms 
from the coastal waters ami fresh-water species from 
the rivers would be earned into tho salt lakes There 
seem to bo few instances of a definite attempt at 
migration upstream from the sea to tho fresh-water 
areas above tho mfluonco of the tide. 

Although other groups are mentioned and to a 
ceitain extent listed, tho copepods are studied m tho 
greatest detail There are tfue fresh-water forms m 
the Hooghly River, and in tho salt lake with the 
pools and canals there are normal brackish-water 
forms; associated with the latter we may get 
definitely marine forms, a gradual change from fresh¬ 
water to salt-water species showing m the plankton 
from the fresh-water of tho river system towards the 
sea. 

With regard to the widely distributed Paeudo- 
diaptomua, it is a question whether migration has 
been from the sea mto fresh-water or from fresh¬ 
water to the sea, or from braokish-water mto both 
regions. The author is of the opinion that it is of 
marme origm, and that there has been, and still is, 
a tendency towards migration mto brackish- and 
on into froiih-water. 


University and Educational Intelligence 

Cambridge —^Mr G. H A Wilson, Master of Clare 
College and formerly M P for tho University, hos 
been elected Vice-Chancellor for the academical yeai 
193.5-36 

Dr W H Thoipe, of Jesus College, has been re- 
appomtod University lecturer in entomology Dr 
D. H. Barron has been appomtetl University demon¬ 
strator in anatomy 

Miss Dorothy Hill, of Newnham College, has been 
awarded a Senior Studentship by the Royal Com¬ 
missioners for tho Exhibition of 1861 

Oxford —Dr N V' Sidgwick has been granted 
the title of professor during the tenure of his reader- 
ship in chemistry 

Dr A H Gardiner, vice president of the Egjqit 
Exploration Society and research jirofessor of 
Egyptology in the University of Chicago, has been 
elected honorary fellow of the Queen’s College 


In order to encourage research on eugenic problems, 
anil on the genctical and statistical methods needed, 
if they are to be profitably attacked, the Eugenics 
Society has decided to provide the funds for a 
research studentship of £260 a year, tenable at anj 
of o number of suitable research departments in the 
United Kingdom The studentships will bear the 
name of Leonard Darwin, honorary president of the 
Society To make the awards and administer the 
studentships, an independent committee has boon sot 
up with the CO operation of the Royal Society, the 
Royal Society of Edmburgh, and the Royal Statis¬ 
tical Society The studentships will be renewable 
for a second year. 

The Social Studies final report of the American 
Historical Association (Scribner, 1934, pp 168, 
1 25 dollars) has become one of the chief subjects 
of educational discussion m America Dealing as it 
does with some of the most vital issues of con¬ 
temporary social life in that country and bemg, 
acoordmg to one critic, a “daringly realistic” indict¬ 
ment of the present social order, it has, naturally, 
come in for a gowl deal of abuse In School and Soctely 
of March 30 appears an aildress by Prof Jesse H 
Nowlon to the American Educational Research 
Association, in which some of tho attacks on it are 
answered Among these are complaints of paymg 
hp-sorvice to democratic ideals while knifing them m 
the back by onlargmg on trends towards collectivism, 
of countenancing the indoctrination of students with 
subversive ideas, of docrymg objective tests and tho 
scientific method generally, of needlessly disparaging 
existmg methods of instruction in teacher-trammg 
institutions as mechanical and sterile, of irrelevant 
criticism of systems of control and admmistration of 
schools The answers throw much interestmg light on 
current eduoalional practices Prof Newlon holds 
that the scientific method has become a sort of fetish- - 
educational research bemg concentrated on it as a 
chief objective m tho delusive belief that it can not 
merely illuminate, but also provide qualitative solu¬ 
tions of problems of educational policy Summmg 
up the significance of the report, it dares, he says, to 
niake a social analysis and, m harmony therewith, to 
reeomnjend pohcies for making education a more 
effective instrument for social reconstruction. 
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Science News a Century Ago 

Cholera Statisucs for 1831-33 

On June 15, 1835, Sir David Barry road a paper 
to the Statistical Society "On the Statistics of 
Epidemic Cholera as it occurred in Oreat Britain 
liotween the 2eth of October 1831 and Slat of 
December 1832” Sir David divideil his paper into 
two mam parts dealing riwpoctively with the progress 
of cholera m tlroat Britain and in the Metropolis 
The disease, he said, prevailed as an epidemic in 
London during the ten months February 9 until 
December 31, the whole number of now eases being 
11,020 and of deatlis 5,275 The total numbers 
of now cases and deaths, for Great Britam and the 
Metropolis, were 80,203 and 30,024 respectively In 
concluding his paper, ho made observations on the 
({uarantme regulations, m the course of which ho 
said that the history of cholera by no means justififsl 
the apprehension which re-enacted the old expensive 
plague-precaution system of delaying the landmg or 
sale of cargoes, until the promulgation of a paper 
by the Central Board of Health in January 1832 
entitled “Reasons founded on Authentic Facta in 
the History of Spasmodic Cholera, for ostnblishuig 
a Specific Code of Sanitary Restrictions for 
that Disease, considered independently of Plague, 
Yellow Fever, and other Infectious Maladies” put 
a porioil to the evil England having thus taken 
the initiative in the amendment of the quarantine 
laws, eonsidorable mitigation very soon followed in 
other countries, with great relief to trade and 
without compromising the security of the public 
health 

Sir David Barry (1780-1836) had been employed 
by the Government to investigate the yellow fever 
epidemic at Gibraltar in 1828 j and, on the outbreak 
of the cholera epidemic, was sent to Russia to report 
on it. 

Metamorphoses in the Crustacea 

Among several papers submitted to the Royal 
Society on Juno 18, 1836, was one “On the Supposed 
Existence of Metamorphoses in the Crustacea” by 
J. O Westwood, secretary to the Entomological 
Society A report of this paper in the Phtlosophtcal 
Magazine said ■ “Tlie author refers the prmcipal 
modifications of form which occur during the pro¬ 
gressive development of animals to the three follow¬ 
ing hea^ • 1st, that of an animal produced from the 
egg in the form which it is destined to retam through 
life, its only change consistmg of a series of moiiltings 
of the outer envelope, attended merely by an moroase 
m size, and not by the acquisition of new organs; 
2n(ily, when the animal at its exclusion from the egg, 
exhibits the (orm which it continues to possess, 
subject to a senes of moultmgs, during several of the 
Inst of which oertam new organs are gradually 
developed ; and 3rdly, when the form of the animal 
at its exclusion from the egg, is totally different 
from that under which it appears at the later 
periods of its existence, such change of form 
taJimg place during two or three of its general 
moultmgs, and consisting, not only in the varia¬ 
tion of the body, but also a complete change in 
the nutritive a^ digestive systems and in the 
acquisition of various new organs. This last 
phenomenon peculiarly oharacteri^ what is tenned 
a metamorphosis . . .” 


Balloon Excursion Extraordinary 

Under the above title, the Mechanics' Magazine 
of June 20, 1836, quoted the followmg extract from 
the Neve York Journal of Commerce rclatmg to a 
balloon flight a short time before “Mr Clayton, a 
volunteer aeronaut ui the West, mode an ascent from 
Cmcinatti, and was observwl to pass off m a south¬ 
easterly direction Nothing more was seen of him 
for a number of days and groat anxiety was felt for 
his safety. At length, nmo days after his departure, 
ho retumeil to Cmcinotti. having made the most 
oxtraordmary excursion on record Ho did not, 
iniieed, ascend as liigh as a number have done liefore 
him, but the distance he sailed is lioyond all pro- 
oodent, being not loss than 360 miles All this was 
accomplished in 9J hours, which is at the rate of 
nearly 37 miles an hour The greatest height to 
which he ascended was about 2J miles ” t'oinmenting 
on this, the Mechanics' Magazine said “The longest 
aerial voyage previously on record was, we believe, 
that of M Gamcrin m 1807, who travelled 300 miles 
in 7J hours” 


Societies and Academies 

Dublin 

Royal Dubhn Soaety, April 30 J H Obtun The 
biological condition ot re laid oysters Exceptionally 
high mortality had occurred amongst these oysters, 
but no disoasi' was recognised, and their poor physio¬ 
logical condition and the presence of ‘chambi’nng’ 
m tho shells miule it probable that the morbility was 
duo to abnormal weather conditions G T Pynk 
A simple titrametno method for the approximate 
determination of milk phosphati's This inothod is 
suitable for the estimation of soluble and of total 
phosphates J Baylky Butlkb, J Garboll and 
Miss Kirby . The toxicity of native pyrethmm 
Experiments show that pyrethriim prepared from 
Irish-grown plants approximates in toxicity to that 
obtamod from plants grown m England, and exceeds 
that from most other sources. 

Royal Irish Academy, May 13 KG EuEUius ■ The 
Faroiiay dark space Now evidence is brought forward 
to show (a) that resonance radiation emitted from 
the negative glow and travelling m straight Imes is of 
importance in fixing the length of tho Faraday dark 
space , (6) that there is a secondary electron emission 
from surfaces in the Faraday dark space Jambs 
Small and Isobbl K Johnston . Mathematical 
evolution in Composita-, mcliiding proof of normal 
death of species Udny Yule’s mathematical theory 
of evolution IS confirmed in detail, but modified by 
the old-age death of species, not atcordmg to chance, 
after a limited lifetime Tho ages of the trilies of 
CompositsB, calculated from Yule’s formula;, in 
doubimg penmla, when plotted against a time scale 
m'luilbon years, follow an exponential cuive, the 
bat curve, with tho formula k + nd ^ T '2?* For 
Compoeitce, grasses and Angiosperms in general, 
Jfc •» 0’6, d >*> 0 9, T = 1 09376 million years The 
BAT curve 18 baseil upon observed points for Com¬ 
posite, but it applies to Mrs. Reid’s percentage 
oxtmotionB for tho Pliocene deposits and to Lyell’s 
shell curve which goes back to Paleocono, with for 
molluscs an H million-year doubimg period and a 
86 million-year lifetime for species It applies also 
with simplicity to the evolutionary history of species- 
number in Angiosperms bock to Jurassic, and of the 
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grasses back to the Upper Cretaceous. The principles 
have been checked by Yule on snakes and lizards, 
and two groups of insects, so that the mathoraatical 
forms are generally applicable to both plants and 
animals 

Edinbukoh 

Royal Society, May 13 J A. Kitchinu . Koologj' 
of intertidal rock surfaces on the coast of Argyll. 
The general and detailed distribution of various 
of the commoner animals and seaweeds on the 
coast of Argyll are described, with special refer¬ 
ence to the effects of wave action, angle of slope 
of rock surface, mutual interrelations, and other 
factors. Various Fucoids are limited by mechanical 
shock of the waves Certain barnacles require wave 
action, but are restricted by the rubbing of algal 
fronds Various organisms which on wave-beaten 
coasts are confined to deeper water extend up to 
the low-tide mark m very sheltered localities Fucoid 
fronds protect certain organisms from desiccation, 
and overhangmg rocks act similarly J Wills 
Rare and new ostracoderm fishes from the Down- 
tonian of Shropshire These include one specunen 
provisionally roferre<l to CUna^pts, Kiaer, new to 
Britam, Anglaepis macculUnighi, A S Woodward, 
a rare form, but m this instance abundant and m 
perfect preservation, which displays many details of 
the boney structure and impressions of the gill- 
pouches and brain-oaso , Tesaeraepia teaaellata, gen 
et sp. nov , a large form with polygonal tuberoulated 
plates fuseii into a shield ; Phtalaspva, gen nov , 
symondat. Lank , a largo shield with smooth central 
area and tiiberculated border The last two are 
probably Dreponaspids Ian Sanobman Mathe- 
matic.al representation of the energy levels of the 
secondary spectrum of hydrogen (3) Usmg the 
observational data of 0. R Jepposon, the moleoular 
constants of the ground state of H| are calculated 
on the basis of J h Dunham’s theoretical work A 
somewhat similar analysis is earned out for the 
groimd state of H|+ Eiierpfv values are caloulatod 
by the method of O .Iaff6, and a simple mathematical 
formula is found to fit these values in the neighbour¬ 
hood of the position of equilibrium The moleoular 
constants of the two states are compared 

Paris 

Academy of Sciences, April 29 (O B , 200,1601-1662). 
Ehilk Cotton • Certaui singular integrals Jiian 
Cabannbs and Jkan Dufay . Thu Vcgard-Kaplan 
bands in the spectrum of the night sky Discussion 
of the results of observations maile between 1933 
and 1036 at the Pio du Midi, Montpellier, Saint- 
Qenis-Laval and Forcalqmor Luoikn Danixl : 
Aohenes of deficient appearance in the dandelion. 
Gkoboes Bouijoani) Tnio conditions of vanance of 
propositions Carlos E DnDXTLBFAiT ■ Correlation 
a« sen* d«s modes J Gbronimus. Some inequalities 
for pol 3 momials the first coefficients of which ore 
given V. AvAKTTBfOVKj ; An extension of the condi¬ 
tion of oonvergenoe of inverse theorems of sum- 
mability. Szolbm Mandblbbojt i A problem of 
Carloman concommg analytical functions Sihon 
Stoilow : Remarks on the definition of the nearly 
anal^ioal functions of Lavrentieff, AhAdAh Guillit t 
A viiioosinietar formed by a sphere in rotation in a 
fluid. Lotns Lrpbinob-Rinoust : The sudden 
changes of velocity wid direction shown by the 
trajectories of electrons of great energy. Radti 
Titbioa ; The absorption spectra of the alfcaHnw 


bichromates. Andr* Chabbiou and Mllb. Suzanne 
Valbttb • The influence of water on the sensibility 
of photographic emulsions Rapid emulsions become 
loss sensitive after absorbmg water. The experi¬ 
ments show the necessity of protecting photo¬ 
graphic apparatus used m aerial photographv 
against large temperature variations. Horia 
U uLUBEi The use of X-rays for showmg the de 
formation of a crystallmo network under the action 
of an electric field Proof of the variation of the 
reticular constants of quartz and mica under the 
aotion of a static electric field Victor Henri 
and C H CARTWRiaHT • Tho absorption spieotrum 
of boiizuno at a high temperature Louis Bouchet 
The properties of a zme of exceptional purity com 
pared with those of other spocimons of zme The 
pure specimen was obtamod by fractional distillation 
m a vacuum and contained less than 0 0001 pier cent 
of impurities The extra pmra zme is more resistant 
to hydrochlono and sulphuric acids than ordmary 
zincs, but 18 more rapidly attacked by nitric acid 
Maurice Chain • The ultra-violet absorption spectra 
of some arylthionium salts Henri Trich6 ■ An 
arrangement for (piantitative spectrum analysis 
Charles Coubtot and TsA-Yei-Tuno Critical 8tiid> 
of the aotion of thionyl chloride on phenol M 
Buroaud • Some rocont magnetic observations made 
m the south and south-west of Chma Pibbre 
Laumont and Maro Simonet The genetic and 
oytological study of the tendroid forms which appear 
m the descendants of the mtergeneno hybrid /Egtlops 
tnuncuilts x TrUxaim durum Michel A Maohe 
BU5UP, Mmes Ceoroettk LfbvY and MAROuBRm' 
Faurb . Rosearehes on tho chemical nature of thr 
lipoid haptene fixing agent of tiihorcle bacilli killoil 
by heat Alexandre Besbedka and Ludwik Gross 
The local immunisation of tho skin against tlie snr 
coma of mits' 

Amsterdam 

Royal Academy of Sdcnccs (Proc., 88, No 4, March 
30, 1936) H J. Jordan Tonic contraction and 
tonic retention of the contraction in the muscles of 
Aplysia limacina under the mfluence of alternating 
temperatures. M W Woerdeman . Expenmentol 
analysis of some phenomena of fertilisation and 
cleavage. Expierunents on the artificially inseminated 
e^s of Paracentrotus Itvidua and Echtnus milians 
W. H Kebsom and K W Taoonis An X-rB\ 
gomometer for the mvestigation of the crystnl 
structures of solidified gases Appiaratus for the 
production and examination of the crystals of sohdiflcfl 
gases at low temperatures Data for etiiylene. W F 
EIeesoh wd J. Haantjbs : The vapour piressure o( 
neon at liquid hydrogen tempieratures. Vapour 
pressum between 16° and 20-4° K. and their repn- 
sentation by the theoretical formula E. Cohen, 
W. A. T CoHEN-DE Meesteb and A. K W. A. vav 
Lieshout : The influence of mecfaanioal deformation 
on the velocity of transformation of jxjlymorphou'i 
metals. Rolling, drawin g or bending of white tin 
wires enormously increases the velocity of trans 
formation into grey tin. J H C Mbboxbl i Surfaci 
tension of homologous series Propierties such as 
surface tension and adsorption show a linear or 
qua^tto dependence on the length of the carlion 
chain A. H e rrm ann : Linear differential sy8tenv< 
and matrix equations. C. Visseb i The angular 
derivative of univalent fimotiems. 0, Visseb 
Botmdary correlation in conformal transformation 
H. Fbeudentral : The Rn-adlo development of 
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^spaces and groups. H. G. Bunoenberq de Jono 
and P V D Linde ■ Coaoervate sola and thoir rela¬ 
tion to the theory of lyophiho colloidal stability In 
a narrow rtuige of concentration of added alcohol, 
glycogen sols show marked opalescence The ^Bsorved 
phenomena are oxphcablo m terms of the small 
electrical charge and its non-uniform distribution on 
the sol particles H G Bunoenbbro de Joncj 
Oriented coacervates and their bearing upon the 
formation of colloid-crystals The coacervates from 
sols of Amylum aolvbiU sometimes coalesce with 
the observance of preferred orientations. These 
oriented coacervates consist of thm hexagonal plates 
the properties of which were deterramed H J C 
Tbndkloo . Researches on adsorption electrodes 
(2) Mmeral electrodes Investigation of mica (muscov¬ 
ite) as an electrode in determmmg ion exchange 
A. H. W Aten, Jk Adsorption and ion exchange. 
Deduction of the Langmuir adsorption isotherm 
allowmg for the interaction between ions J Stutjk- 
MAN: Oxidation velocities of some unsaturated 
hydrocarbons with peracetic acid in acetic acid 
solution. A DE Buck and N H Swellenokebkt, 
The salivary glands m hibematmg Anophdes 
macultp«nnxs var. meaaeoe and semi-hibematmg 
Anopheles maoulvpennxs var atroparvus. Tlie paper 
describes a means of identifymg the two species m 
the presence of one another and shows that they 
behave differently, one taking blood and the other 
fastmg m the same environment. H Obrth . The 
distribution and evolution of the larger Foraminifera 
in the tertiary sediments. Java, Western India, 
South-Western France and the West Indies are com¬ 
pared with regard to the ajipearanco and o\olution 
of the larger Forammifera m the tertiary. 

Cape Town 

Royal Society of South Africa, March 20. I. Donbn 
Studies m deciduous fruit (2) The effect of time and 
picking on chemical changes m store of the Kelsey 
and Oaviota plums W. E. Isaac The organic 
matter content and carbon-mtrogen ratio of ^uth 
Afnoan soils of the wmter ramfall area The C/N 
ratios of the soils studied range &om 11-2 • 1 to 
22-9 ;1, with an average for the twelve soils of 
19-6 : 1, and evidence is presented for regarding the 
C/N ratio of the wmter rainfall region soils of the 
South West Cape os bemg of the order of 16.1 
Withm a rainfall locality, the C/N ratio widens with 
increasing oigaraio matter content. In passing from 
soil to subsoil, with one exception (Krom River 
farm), there is a marked decrease of orgamc carbon 
and nitrogen and thus of organic (natter, and this is 
accompanied by a narrowing of the C/N ratio C von 
Bonds ; Reproduction, embryoli^ and meta¬ 
morphosis of the Cape crawfish, Jasw lalandw. The 
wnbiyology is work^ out in detail for the first time 
and ^ stages from the tune of the extrusion of 
the eggs and their attachment to the pleopods of 
the female's abdomen worked out. The nauphus 
stage, which is here passed in the egg, appears 36 
days after the eggs are laid A now sta^ in the 
larval development, the ‘prenaupliosoma’. Is described, 
SB this stags was actually observed immediately the 
egg*i>*Us bunt. The various stages in the subsequent 
metamoiphosis are described, the experiments having 
hem conducted in a specially oonatruoted hatching 
An attempt is made to detennine tiie rate of 
growth of the crawfish firom the time the first true 
orawfiah form was observed up to the time of eexued 
maturity. 


Geneva 

Society of Physics and Natural History, March 21. E. 
Held and Mllb K Pons . A pure auxogen action 
obtamed by heatmg the iirmo of a pregnant womam 
MtXE. A. Moszkowska A luteinismg prmoiplo of 
the posterior lobo of Iho hypopiiysis The author has 
proved that alkaline extracts of the posterior lobes 
of tho hypophysis of the ox exert a sjiocial luteinismg 
action on the ovanes of gumca pigs It affects the 
granular tissue exclusively, thus differentiating it 
from the endoenne aetions of extracts of the pre- 
hypophysis. E. Guyenot and J Meusbhans : The 
swim bladder and pneumatic canal in the Cyprmid® 
The author has undertaken tho study of the function 
of the pneumatic canal of the air bladder of the 
ph 3 rto 8 tome fishes This canal forms the normal 
method for rejecting the excess gas m the bladder 
when the external pressure is gradually lowered Don 
ZiMMET and E. Frommel Tho action of a nucleosidio 
preparation (laoamol) on the nervous excitability and 
conductivity. Don Zimmet, B. Ghinsbero and L 
Jancu • Tho influence of a hormonoid preparation 
(padutme) on the development of tho egg of Rana 
temporana 

Lkninobad 

Academy of Sciences (C R Nos 7-8, 1936) L, 
PONTBJAOiN The Betti numbers of compact Lie 
groups G Appblbot Contribution to tho problem 
of real contmuous solutions of differential equations 
of the simplified fundamental form A Popov : 
Certam definite mtograls A Markov Quonchmg 
method as applied Ur the photometry of astronomical 
objects which aro just visible V Numbbov General 
formnloi for the development of perturbuig forces 
in tho calculation of absolute jierturbations in polar 
no ordmates N SinsHAKov (1) Structure of the 
surfaco of oxidised iron (2) Powder method ui 
electronographv D. Iwanenko Electrodynamics 
and tho Dirac theory of holes N Dobbotin, I 
Frank and P. Cherenkov Observations of cosmic 
rays with tho Wilson camera on the Elbrus L 
Tuherhan Dependence of the fluorescence spectra 
of solutions on the viscosity of the solvent V. 
Levshin : Connexion between the spectra of absorp¬ 
tion and of luminescence m weak solutions of dye¬ 
stuffs A Tebentn . Internal recombination during 
photodissociation of polyatomic molecules K. 
Abuezova and S. Rooinskij (1) A new typo of 
promotor (2) Hydration by the adsorbed atoms of 
hydrogen W Shulejkin • Active films on the sur¬ 
face of tho sea I. Knunjanz Condensation of 
aliphatic oxides with a-anunopyridene. B Moldav- 
8KIJ and S Livshits . Isomerism of carbohydrates 
(1) Chlorination of isomers of hexane and octane by 
means of ontimonium pentachloride as a method for 
their quantitative determmation J. Svrkin and V 
Vasiljev Velocity of reaction and tho quantity of 
cstalyser M. Usanovioh : Anomalous electrical 
conductivity K. Sdxhordkov, E Kuno and D 
Kuaohko Formation and distribution of bios. N 
Phokopbnko • Fmds of rock-forming orthitos m the 
rooks of Central Asia I. ZaslaVsku . Contraction 
and chemical structure of the terrestrial globe V 
Baranov and S Kbbchmeb • Application of photo¬ 
graphic plates with a thick emulsion layer to tho 
study of the distribution of radioactive elements m 
natural objects. 8 Kbaevoj Experimental pro¬ 
duction of mutations m Ptsum (1) Lasting chromo¬ 
some modification produced by X-rays. (2) Perma¬ 
nent semi-sterility caneed by X-rays. Dontoho 
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Control and Use of Poisons 

T here ha« recently been published the first 
report of the Poisons Board to the Home 
Secretary* The document contains the report 
proper, together with the Poisons Lost which the 
Board is required by the Pharmacy and Poisons 
Act to prepare, and a draft of Poisons Rules which 
the Board recommends shall be made by the 
Home Secretary. The provisional proposals of the 
Board wore published in the autumn of 1934, and, 
doubtless as the result of representations smee 
received, have been substantially modified in 
certam particulars m the present report The 
greater part of the Board’s recommendations has 
to do with the control of the supply of poisons to 
the pubhc, but owing to the present-day widespread 
use of some poisons in scientific and industrial work, 
the contents of the report are of mterest to many 
others than those engaged in the preparation of 
inedicmes or the sale of poisons 
The Board explains that, m preparing the 
Poisons List, it has so far as possible specified by 
name each mdmdual substance included, and has 
endeavoured to avoid phrases such as “all poisonous 
alkaloids” which have the apjiearance of beggmg 
the question "What is a poison ?” It has en¬ 
deavoured also to avoid the use of group names, 
but the mgenuity of the orgamo chemist has 
compelled the adoption of an ommbus description 
such as ‘derivatives’ for some groups It is dnven- 
to the adoption of precise teehmoal terms m the- 
Poisons List, and the mystification of the layman 
at these “words of learned length and thundenng 
sound” IS to be provided for by the pubhoation of 
a detaileil, non-statutory, explanatory list. 

In deterannmg the inclusion of substances in 
the List, the Board has had regard to the following 
considerations : 

“The danger of death or mjury following 
(1) the admmistration of a poison for cnmmal 
purposes. 


(2) the swallowmg of a poison in mistake for an 
innocuous substance, 

(3) the inhalation through ignorance or by acci¬ 
dent of the vapours given off by a poison, 

(4) the incorrect compounding of mediomes con¬ 
taining poison, 

(6) the accidental takmg m too large a dose of a 
medicme containing a poison.” 


• Hodm Office aeport of the Folaona Bowd li___ - 

Folioiii Uet •oa Draft Poisons Boles prepared In accordance with 
the Pharmacy and Potsons Act, 1033 (Cmd 4S12' 

(London- HJt SUUonery Office, 1036 ) —* 


I 4012) Pp lv + 62. 
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Suicide 18 largely ruled out as a risk whuh can 
be guarded against, presumably on the ground 
that, though you may prevent a would-be suitide 
from obtaining a poison, many other means remain 
available by which he can accomplish his intention 
Aspirin 18 discussed and rejected for inclusion in 
the List, the fatalities due to its use being insigni- 
hcant when eomparwl with the vast number of 
jiersons by whom it is used The possible legal 
difficulty caused by the presence of arsenic as an 
impurity m many forms of matter, and of cyanides 
and other poisons present in plants, is left by the 
Loanl to the good sense of those roncorned, the 
gardener purchasing Lobelia, for example, lieing 
(hereby freed from the necessity of buying hia 
seedlings from a pharmacist and signing the 
Poisons Register into the bargain Siioeial jiro- 
viaion IS made lor the purchase of poisons hj 
persons in charge of laboratories and generally by 
those reijuiiing tliem for use in their trade, business 
or profession, so that there will ho no interference 
with the normal business of the laboratory supplier 

An interesting projxisal nliout which there will 
be controversy is that for the supervision of the 
manufacture of pharmaceutual preparations con¬ 
taining poisons Tlie projiDsal is that such opera¬ 
tions shall be sufiervised bv a pharmacist, a medical 
practitioner, a meinlier of the Institute of 
(/'hemistry, or by a jxTson who for three years has 
been engugwl in such work The basis tijion which 
these piojiosals are made is that members of each 
of the first three classes are subject to disciplinary 
control, a corrective to which the holders of 
university degrees are not amenable Neverthe¬ 
less, a proposal which will in the future compel a 
graduate to subscribe to the Institute of Chemistry 
if he 18 to practise iii a certain branch of industry 
IS one which will scarcely commend itself to the 
universities or to the chemical profession as a 
whole, and it would ajipear that further con¬ 
sideration of this proposal will be necessary 
before the rules are actui\lly made by the Home 
Secretary 

Among substances mcluded for the first time in 
the List are a number of antipyretics, of which 
acetanilide and amidopyrine are examples Acet¬ 
anilide has largely gone out of fashion, even if it 
does not wholly merit the ex cathedra dictum of 
the late W. E Dixon that “it is a drug which 
ought never to be given under any circumstances”. 
The addition of amidopynne is presumably the 
outcome of recently published papers upon the 
effects of this substance in producing agranulo¬ 
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cytosis m susceptible people, and time alone will 
show whether the Board has been stampeded by 
the chance publication of pajiers contemporan¬ 
eously with its own work or wliether it has in 
fact wisely anticipatwl a public danger There 
are ui the List a number of substances which in 
their pure state may bo rogardotl as museum 
specimens ouabain, bnicine, curanne and the- 
baine are examples 

Some recognition of moilern devolopmenls in 
therapeutics and their potential dangers is seen m 
the mchision of the active principles of the 
thyroid, pituitary and suprarenal glands Certain 
substances are to bo restneted in their distribution 
to a medical prescription, among them the nitro- 
plienols and nitroeresols, which hod a short-lived 
vogue for slimming and, owing to their uncertain 
action m stimulatmg oxygen coiiBumptioa, have 
led to fatalities In this class tiKi arc the derivatives 
of phenylcinchomnie acid, which have given rise 
to toxic jaumlice of the liver , an<l the derivatives 
of barbituric acid, around winch the “battle of the 
barbiturates” raged a year ago Thallium salts 
might reasonably have boon added, although 
their uncertain action has presumably led to 
their general abandonment in medicine in 
recent years 

A general survey of the report, the Poisons List 
and the Rules shows that the Board has performed 
its detailed and thankless task with great thorough¬ 
ness and, it is to be hoped, with a fair measure of 
success It is satisfactory to note that the jiersonnel 
of the Board is largely technical, comprising 
physicians, pharmacists, chemists, toxicologists and 
ngricultunsts How far representation could have 
been extended to include other interests and other 
experts is a debatable rjuestion There obviously 
comes a limit beyond which selection cannot go 
Nevertheless, the omission from the Board of one 
or more representatives of the large-scale industrial 
manufacturers of poisons is noteworthy, although 
there may well have lieen difficulties ui the way of 
such an appointment, since selection among 
competing firms is not easy Up to a point, the 
absence of such representation is compensated for 
by the provision in the Act requiring consulta¬ 
tion with industrial interests before the rules 
are made 

It IS to be hoped that this thorough revision of 
the poisons legislation of Great Britain will justify 
the pains that have been spent upon it The revision 
of the List IS a piece of work which badly needed 
doing,' and it has been done thoroughly But the 
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rules bear the mark of tho lieavy hand of tho 
lawyer The present “patchwork of provisions” 
has worked by the adininiatCTing authorities ac¬ 
commodating themselves to the facts of the trade 
m poisons, while the Rules substitute lor tho 
discretion of the authorities a largo nuinlier of 


detailed provisions In future, everybody con- 
eernoil shoiikl at least be able to find his position 
sot out m black and white, but there may well bo 
some who, after a close reading of the rules, will 
echo the doubts of Mr Weller’s charity boy on 
arriving at long last at the end of his alphaliot 


Physics and Mechanics of the Metalhc State 

(1) Handburh iUr Mdallphifsik Herausgegehen 
von Prof Dr G Masing Band! Der )»i'ttilh‘>chr 
ZusUind der Materic Teil 1 (htteravfbau 
rnetalliMher S!/fiteme,V(ml>To{ Dr U Dchlingcr , 
Orurullagen des nictalhschen Zxtstandes, Phi/mk- 
alische Kigetischnflen der Melalle, von Prof Dr 
G Borehiis Pp xiii (520 (Leipzig Akadcm- 
ische \'erlagsgcsellscliult ni b H , 1035 ) 47 60 
gold marks 

(2) Distortion of Metal Crystals By G F Elam 
(Mrs G H TipjKT) (Oxford Engineering 
Science Senes) xiiH 1H2 ‘5 plates (Ox¬ 
ford Ularendon Press, Ixmdon Oxford 
University Press, 1935 ) 15s net 

investigation of metals by physical 
methods has undergone a remarkable <le- 
vclopmeiit during the last fifteen years To this 
progress both physicists and metallurgists have 
contributed On one hand, metals and alloys can 
now be examuied over a much larger range of 
tempe-rature and pressure, and in much stronger 
magnetic fields than was fireviously the rase The 
application of methods of X-ray analysis enables 
the lattice structure to be ascertained in which tho 
positions of the atoms and the distances between 
them can be experimentally deteruiiiu’d It is 
now possible, in the case of any solid alloy, to 
determine not only the number of phases at any 
given composition, but also the distribution of the 
atoms in those phases For this reason, the micro¬ 
scope and the X-ray sjiectrometer have become 
twin instruments for the characterisation of the 
structure of any metal or alloy During the penod 
in question, theoretical physicists have lieen paying 
increased attention to the problems of the metalhc 
state On the other hand, the new technique 
devised by metallurgists for the prothiition of 
single crystals of metals by a variety of methods, 
has placed in the hands of physicists tho most 
perfect form of any metal for investigation In 
addition, the progress of metallurgical research has 
rendered available a far larger number of metals 
in suflSoient quantities for investigation than was 
previously the ease Add to this the fact that the 


majority of metals are now available in a state of 
purity which exceeds 1)99 parts per thousand, and 
it will be seen that all tho conditions aio present 
for an intensive investigation of them by the best 
methods of physical research 

Metals are now forthcoming in two diSorcnt 
states—^the polycrystalhno and the raonocrystal- 
line The former represents what may bo called 
their ordinary state in that it results by the usual 
methods of preparation The latter can only be 
obtained by some form of controlled crystallisation 
Some projierties, such as specific heat, can be 
equally well determined in either state There is 
no flilfcrence in the value obtained Other pro¬ 
perties, such as electrical resistance, which is the 
same in all directions m cubic crystals, but not the 
same in tho case of non-cubic crystals, can in the 
former case bo determined equally well on poly- 
crystal spt'cimens, ajjart from any siiecial influence 
of crystal size In tho case of non-cubic metals, 
however, such properties can only be completely 
investigated with single crystals, where tho direc¬ 
tional effects can be dett*rniined A polycrystal 
specimen in such a case would give a mean value 
if tho directions of the axes are completely at 
haphazard In forged and drawn specimens, how¬ 
ever, particular directions oftmi predominate 
Finally, properties such as tho intensity of magnet¬ 
isation of a ferro-magnctic metal, which oven in 
the case of cubic crystals depend on the direction, 
can only be determined on single crystals 

The two books under review are examples of 
this modern work 

(1) That edited by Masing is the first volume 
of a handbook of metal physics It is divided into 
two parts The first, contributed by Prof Deh- 
hnger of Stuttgart, is devoted entirely to a study 
of the lattice structure of metals It is significant 
that almost all of them possess a high degree of 
crystal symmetry, and crystallise either m one 
form of tho cubic or the hexagonal systems The 
only exceptions are gallium, indium, P-tin and 
T-manganesc which are tetragonal, and arsenic, 
antimony and bismuth winch are trigonal The 
second part is the work of Prof Borehus of Stock¬ 
holm, who sets forth a detailed survey and 
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examination of some of the pnncipal physical 
properties of metals. Limits of space do not 
permit any detailed reference to either of these 
sections It can only be added that both of them 
are of great value, and will prove indispensable to 
students of those subjects 

(2) The second volume under notice is the 
work of Dr. C F Elam In the author’s words, 
the scope of the book has been limited to “an 
account of the changes in structure accompanying 
plastic deformation , changes m physical and 
mechanical properties , and factors such as tem¬ 
perature influencing these changes”. A short 
account of the effect of heat on deformed metal is 
also mcluded The author’s aim has been to avoid 
unnecessary experimental details and to lay stress 
on methods, particularly those employed m 
investigations of the distortion of single crystals 
This monograph is written with great abihty and 
remarkable fairness, and cl(>ar distmctions have 
boon drawn between the facts established by 
experiment, the inferences to be drawn from them, 
and the theory of the phenpmena involved It will 
bo found very helpful by investigators in this field 
of research 

Both books are admirably printed and illus¬ 
trated, but has not the time come when a protest 
should bo made against the excessive 'loading’ of 
the paper, which adds greatly to their weight ? 
This IS particularly the case with the German 
treatise. It is possible, though it is more difficult, 
to get satisfactory results with a lighter paper, 
and it would make the book in question much 
more convenient to use H C H 0 


Diet and Health 

Oesundheit durch ncMige und einfache Emahruttg. 
Von Mikkel Hmdhedo Gekurzte deutsohe 
Ausgabe von Lothar Meyer. Pp. x-1-196 
(Leipzig. Johann Ambrosius Barth, 1936) 
6 40 gold marks 

UR adopted standards of diet consisting of 
100 gm protein, 100 gm fat and 600 gm. 
carbohydrate with an energy value averaging 3,000 
calories are derived from statistics of the food 
consumption of famihes in vanous cities. There 
is no difference of opinion about the calono value, 
but the amount of protein has been much discussed 
and agreement has not been reached. In Great 
Britam the special committees of the Medical 
Research Council and the British Medical Associa¬ 
tion have adopted 60 gm. of amraal or first-class 
protein as the minimum to be aimed at in com¬ 
piling diets. 

Many years ago, Dr Mikkel Hindhede questioned 
whether so much protein was necessary, and 


whether it were better derived from animal or 
vegetable sources. Ho himself lived and brought 
up a family of children on a diet containing about 
67 gm total protein, mainly vegetable. The 
children were of equal stature to others and capable 
of great physical endurance. The cost of the diet 
(pre-War) was about id a day. Country people 
in Europe likewise exist upon, and bring up 
healthy famihes with fine physique, on diets with 
even loss protem Hindhede thus came to doubt 
the accepted high protein standard With the 
help of the vogetanan, F. Madsen, he started 
numerous experiments of long duration to ascer¬ 
tain the minimal amount of protein for mamten- 
ance Madsen and also other subjects hved upon 
various low protein diets with perfect health. The 
most striking one was potato and fat m which 
the daily amount of protem was only 32 gm This 
diet was also tned by the other subjects with 
success. It is pomted out that the healthiest 
and strongest men in Ireland live mainly on a 
potato and fat diet. Later, successful low protem 
experiments were made with diets consisting of 
coarse wholemeal bread, or whole barley, or whole 
oats with a little sugar and considerable amounts 
of vegetables and friiits, but substitution of white 
bread for the whole gram was a failure The reason 
for the good value of the whole grain was due to 
the bran, which on trial was found to be easily 
digestible and to contain protein of high value 
similar to that of animal protem. 

Though the amount of protein can bo reduced 
to BO low as 32 gm. a day, Hindhede does not 
advocate this minimum, but recommends 60-70 
gm , mainly denved from whole meal wheat and 
potatoes, together with vegetables and fruits and 
occasionally some meat or fish His simple and 
standard diet consists of 500 gm coarse whole 
meal bread, 26 gm butter, 100 gm. margarine, 
600 gm. potato and 100 gm. whole barley meal. 
It yields 60 gm of protein and costs about 6d a 
day. Not one in a thousand, he says, would live 
upon this diet; everyone would wish to add to 
it, partly from superstition that it is inadequate 
and partly from its lack of palatability. Should 
it be supplemented by ammal or vegetable foods, 
that is, meat, fish, milk or eggs, or by vegetables 
and fimits ? He considers the second alternative 
10 right, but has no objection to animal foods, 
except that they should be eaten in small quan¬ 
tities The simple diet contains an abundance of 
all the vitamins and sufficient mineral salts. The 
addition of other foods will upset the balance. A 
list of foods IB given Only fat meat and fatty fish 
and eggs are classed as really bad. White flour 
and sugar and sweets and confectionery are inter¬ 
mediate. Whole grain, vegetables and fruits are 
the best foods. There is agreement, except in 
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regards to fat meat, fish and eggs, with the results 
obtamed from experiments on animals 

The diet drawn up by Ihndhode from his own 
work and exjierienco is similar to those eaten bv 
certain native races in the Himalayas and in 
certain parte of China and the East These peoplt's 
have the finest health and physujue, and do not 
suffer from the intestinal diseases of the European 
or from cancer There seems no ipiestion but that 
Hindhede is right He refers to several institutions 
m which children have been healthily reareil on 
diets of a similar nature In Leysiii the best 
results with tubenulous patients are with those 
on simple and cheap diets There are people in 
Gri'at Britain who live upon simple diets of this 
kind, but they are lookeil upon as cranks Moat 
people, as well as the medical profession, are 
imbued with the doctrine of high animal protein 
and scarcely dare to make any alteration 

This book should lie translated into English and 
read without prejudice by the mcslieal profession 
and the |)ublie The simple diet is the healthiest 
and the dicapest The cost of food could lie 
reduced with advantage to health There would 
be improved manual work and the possibility of 
competition with the workers in Eastern countries 
The general lack of pulatabihtv of Hindhecle’s 
standard diet can be inijiroved by proper cooking 
Numerous reeijics are given , they are well worth 
a trial R H A Plimmeb 

Psychological Doctrine and Practice 

(1) An Itifroduchon to Theory and Practice of 

Psychology By Dr LI Wynn Jones Pp 
x-t3()8 (London Macmillan and Go, Ltd, 
1934 ) 12s Cyl net 

(2) Duke University Psi/rhologtcal Monographs 

No 3 Coruitiun and our Conscious Life 
Prolegimiena to a Doctrine of Urge Psychology 
By Prof Helge Lundbolm Pp 95 (Durham, 
N (1 Duke University Press , London (Jam- 
bndge University Press, 1934 ) 4« fid net 

(1) TN this “Introduction”, Dr Wynn Jones 
deals with the subject-matter oi psy¬ 
chology from the purely psychological point 
of view, that is, indejxmdcntly of philosophical 
speculation and physiological interpretation, and 
bases his exposition throughout upon the ground¬ 
work of Spearman’s well-known principles Though 
he by no means neglects the work of other schools 
of psychological thought, the author consistently 
and successfully apphea these pnnciples in all the 
chapters of the book, which deal m the mam with 
problems of cogmtion 

Dr. Wynn Jones’s plan is to give the reader, 
and especially the umversity and training college 
student, a straightforward working knowledge of 


the Science, its methods of investigation, and the 
application of statistical treatment to its data 
He accordingly introduces each topic by outlining 
an ex[Jenment which the student is expected to 
perform (Although some of these experiments 
require the resources and tech tuque of the labora¬ 
tory', for the most part they neeil httle or no ap¬ 
paratus, and can easily lie earned out on the lines 
of the directions given ) The oxjierimental data, 
thus presumably obtained by the student himself, 
but in any case alreiwly known, are next discussed 
at some length, and are illustrateil by references 
to actual researches Though Dr Wynn Jones 
ciusts a wide net for his illustrations, it is of 
interest to note that many of these come from his 
laboratory at the University of Leeds and are 
borrowed from the theses ot liis own students It 
IS in these “Discussions” also that the views of 
other schools are olaborateil, and comparisons are 
drawn lictweon the different theoretical inter- 
pretations of the data that have been advancetl 
and those wluch the author himself advocates 
Questions upon the content of each chapter are 
then set for the student; and each chapter ends 
with a very useful bibliography The plan is a 
good one, and (alculated to learl the student to 
the desired objective 

As might lie expected, Dr Wymn ilones lays 
great stress upon the securing of reliable intro¬ 
spective ami objctlive data m experimental con¬ 
ditions, and the treatment of such data by appro¬ 
priate statistical procedures. Time and labour 
iiave l<een lost in the past by accumulating masses 
ot data which, toi lack of a statistical instrument, 
were not, or couUl not be, scientifically handled 
In the same way much statistical calculation was 
worthlc.ss because of faulty or irrelevant data 
Neither (oniplamt can be made m respect of this 
‘ Introduction” Dr Wymn Jones slso emphasises 
the iiiqiortance of the study of individual dif¬ 
ferences both for the practice and for the theory of 
psychology 

This volume is one of the now many evidences 
of the fecundity of the noegcnetio principles and 
two-tactor theory ujion which it is based, and of 
the solidity of the foundations of exact intro¬ 
spection and mathematical analysis upon which 
they, in their turn, are grounded The pnnciples 
themselves are briefly, though clearly, stated 
towards the beginning, and the statistical methixls 
at the end of the book The intervening chapters 
cover a wide range of psychological topics, and 
should prove to lie of great interest and value to 
the student 

(2) This monograph is a closely reasoned 
argument in favour of a view widely held by 
contemporary psychologists, and to an increasing 
extent by general biologists, that the behaviour of 
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animal organisms oannot be interpreted satis- 
faitonly on the basis of ‘mochamcar concepts 
such as tropisms and reflexes, but at all levels of 
evolution requires a teleological explanation The 
reasoning is largely deiluctive from certain prin¬ 
ciples winch Ihr Lundholin postulates, but is also 
siijiported bv cmpmoal observations The assump¬ 
tion must be made that all animals experience 
inner urges towards goals the proseeution of whieh 
will satisfy then needs , and to this the further 
assumption must be addwl that lonative ex- 
lienenres, the impulses thcinsidves and their 
consequent activities, are directed by some kind 
of awareness, analogous to our own, whieb guides 
them to their goals 

The thesis IS also developed that specialised 
(instinctive) behaviour forms become differentiated 
from a more jirunitive, gcnerabsetl form, in which 
curiosity, together with the impulses of deference 
or defiance towards the environment, give nse to 
ailaptive behaviour In the hrst case the animal 
adjusts itM'lf to its environment, in the second it 
modifies the environment so a-s to satisfy its 
biological needs The combination of these im¬ 
pulses working together leads to belief m tho 
reality of tho jairtieular kinds of psychological 
objects that constitute the ‘world’ of the animal 
m (juestion, from the jirotozoa up to man ; and 
it impbes both insight and foresight Cunosity, 
again, because of a law of tho “aifimty of cogmtive 
dispositions”, groups together similar jisyohologicul 
objects whenever a specialised impulse is activated, 
reinstating cxjienenoes of conativo cycles set up 
by like mijiulses in the past Language provides 
names for such objects—‘dangerous’, ’valuable’, 
and tho like But when cunosity dominates its 
accompanying specialised impulse, there is no 
such selectivity , the mind reviews a general post 
in which ev ent is related to event, and the objective 
relations betw'cen them are apprehended This 
makes the conscious planning of means towards 
ends possible 

The monograph, which belongs to the hterature 
of hormic psychology, shows traces of the influence 
of configuratiomsm It is both suggestive and 
stimulating. 

Naturalists on African Lakes 
IrUartd Walera of Afnca the Result of Two 
Expedttvma to the Great Lakes of Kenya and 
Uganda, wtih Accovnls of their Biology, Nat%t>e 
Tribes and Development By S and E B 
Worthmgton Pp xix+269+ 40 plates. (Lon¬ 
don : Macmillan and Co , Ltd , 1933 ) 16«. net 
■r\R AND MRS WORTHINGTON still found 
the place and occasion when tho feel of 
a rifle was ‘comfortable’ during tho night They 
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were also ‘roasted’ in places fit for no human life, 
ran constant and inevitable risk in their small 
boats on great lakes, and had marmalade for 
breakfast in one of the special hells they saw fit 
to visit Such things make gocxl reading, but 
cannot well bo introduced into scientific papers, 
or official reports, and the authors have done a 
service in writing a general book, where tlie 
reader can find both enlightenment and enter¬ 
tainment 

A further and bettc-r justification is that 
travellers, and especiallv such travellers, inevit¬ 
ably make many imjxjrtant and suggestive 
obscTvations m geography, anthropology and 
natural history, which arc not perhajis sufficiently 
complete or novel for scientific papers, but, when 
put together in this way, provide a very good 
picture oi African life Tins wiU be of historical 
importance in only a fi'w years’ time, so rapid 
arc the changes of tho present age in Afnca The 
fathers of some of the Worthingtons’ most skilful 
clerks or aititicors may have been cannibals What 
will the sons bo ^ 

Speoiahsts and other students should look m 
this book for readable and, no doubt, very fair 
accounts of some interesting subjects A survey 
of pnmitivo craft, culiumating in tho Baganda 
canoe, suggests evolution rather than dispersion. 
The decay of communal emotion, in favour of 
individual emotion, is traceable in a comparison 
of dances, of which a very fine account is given, 
mcliidmg the music Canoe songs are not as well 
done as might have been expected, although it 
18 good to have a record of tho “Song of tho 
Crowned Crane” 

The changes m watersheds, with pluvial periods 
and earth movements, are well summarised in 
connexion with the distribution of species of fresh¬ 
water fishes, tho last in itself a fascinating problem. 
Anghng, food chains, farming the waters and 
artificial dispersion of species, are serious pniblems 
described The account of tho solution of tho 
TUapui problem m Lake Victoria reads “Con¬ 
stant fishing every day throughout raajiy years 
in tho Kavirondo Gulf had reduced tho stock of 
fish to such an extent that their breeding had 
been seriously affected”, whereas the semor 
member of the Lake Victona survey wrote, 
refemng to the whole lake, “ this dimmution 
of stock has not yet gone so far as to reduce the 
number of ngege that annually enter the fishery” 
(1929, p 11) 

The book is well printed, but would have been 
easier to read had the linos been further apart. 
Clear maps are m sufficient quantity and the 
photographs are interestmg ajid beautiful, which 
means that senous difficulties of the tropics were 
surmounted. There is an mdex M G 
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Short Notices 


An Index to the Oenrra and Specus of the Dmtonuueae 
and their t^tpronyni-n, }S1f}-}932 Compilfxl by 
Frodonck W’m Mills I’lirt 1 A 4t I’p 74 
Part 2 Ac Am Pp 7.'v-148 Part 3 
Pp 149-222 Part 4 Al-Bt Pj) 223 2«« Part 
6 Bi~rh Pp 297 372 Part 6 Ch-Co Pp 
373-44S Pint 7 Co Cy Pp 449-526 Parts 
Cy-Di Pp 627-606 Part 9 Di-Ku Pp 607 
684 Part 10 PJu-Oa Pp 686 762 Part II 
Oa^He Pp 763-840 Pait 12 lle-Me Pp 
841-920 Part 13 Mo-Na Pp.921 1000 Part 14 
Na-Na I’p 1001-1080 Part 16: Nn-Na Pp 
1081-1161 Pait 16 Nn-Ni Pp 1162 1240 
I’art 17 Ni n i’p 1241-1320. Part 18 Fi¬ 
lth Pp 1321-1400 Part 19 Bh Bt Pp 1401- 
1480 Part 20 Pp 1481-1670 Part 21 

Sy-Z, Appcndire^, Supplement Pp 1671-1726 
(London Wholdon and Wosley, 1-Pl , 1933-1936 ) 
10s each Part 

Two groups of mmuto plants, the Destmds and the 
Uiatoms, have long been snbjeits of study for those 
attractoil by tho elucidation of microseojiie detail, 
and in both coses nunic'niiia spi'cies have been 
deseribod and a roinplex synonymy has resulted 
An index to the species and synonyms of Desmids 
was published by Nordstodt m 1896 and has been 
of great value to workers on the taxonomy of these 
forms The fact that nothing altogether comparable 
has up to tho present tune been accomplished for 
Diatoms is no doubt to be ascribcxi to tho wider range 
of literature to be traversed and to a more entangled 
synonymy The labour involved was ui fact much 
greater and Mr Mills, whose mdox has been compiletl 
over a long span of years, is to be congratulated on 
the successful achievement of so arduous a task 
Smeo n work of tins kmd has a permanent value 
rather beyond the average, one cannot but regret that 
it 18 not prmted, for even at this early date an 
appreciable proportion of the pages of the typcwcript 
boar so feeble an imprint that it may well bo doubted 
whether they will be readily decipherable fifty years 
hence It is to be hoped that before then means will 
be found to secure a more permanent reproduction, 
for winch the Royal Microscopical Society, to tho 
fellows of which the work is dedicated, may perhaps 
bo able to raise tho requisite funds. Tlie first part 
contains numerous typographical errors, a defect 
which IS to be regretted since this port mcludes the 
prmcipal bibliography. The final part contains a 
supplqpient with additional literature and a senes 
of species omitted m tho mam body of the work. 

F. E. F 

Ancient Ireland a Study m the Leeaone of Archaeoloffy 
and Hiatory. By Prof R A. S. Mocalister. Pp 
xn + 307 + 24 plates (London : Methuen and Co , 
Ltd , 1936.) 10«. 6d. net 

In mtroducing “Ancient Ireland” to his readers, 
Prof. Maoolister explains that it is m effect a Bui>ple- 
ment to his “Antiquities of Ireland", which appeared 


in 1927 He now approaches the material witli which 
he dealt III the earlier work fiom n more anthropo¬ 
logical [loint of view He ha-' here essay csl a rocon- 
stnictiori of the iiiltiiral histoiv' of Iieland from pro- 
histone down to histone tirius, including m hiS 
survey' the renaissance of Ci-ltic art m ChrLstmn 
tiinos and tho early < hiirchcs mid castles Foi the 
detailed evidence, upon which this reionstnictiou is 
bascil, the rciuler is rcferreil to the cmlii-r volume 
On eertiim topics, however, such as tho engiii and 
])uqM)se of tho prehistoric forts of Aian, the origin 
and meaning of Now Grange, eglmins and other 
matters, fresh evidence or a cluinge of view have 
m-cessittttiMl a restatement and recapitulation 
One of the most important of such inalleis to which 
the author has given rixsonsidcration is the break m 
bronze age culture, whii h tlie in idenoo of pollon 
analysis, not available to him at the time of writing, 
has now shown to come at the dose ot a climatic 
optimum In attnhutmg tho cultural emmence of the 
early bronze age not rnciely to wealtli in geld, but 
also to tho effei Is of a more favourable i lunate, the 
author has stresswl an inliiieuco which he sees at 
work throughout Ireland’s cultural liistory, and 
holds responsible for tho cultural break between 
north and south -a break marked from tlio earliest 
times as m tho distribution of tho horned caim, down 
to tho present political divLsion hetwoon Northern 
Ireland and tho Kri-e State, m which a bracing 
north east is opposed to tho enervating south and 

On many questions—not li'ost, perhaps, on the 
Celtic problem itself—Prof Macahstor finds liimself 
at a loss, in view of tho gaps m systematic study of 
Irish antuiuitios Tho present activities of tho Stato 
may possibly hold out promise of better things Li 
tho meantime. Prof Macabstcr, with his many and 
often brilliant suggivstions, offers a plemtudo of 
material for further discussion He never fails to be 
provocative, even when most convuicmg 

Hormone und innere SeLrelion Von Prof Dr Fritz 
I^aquor (Wissenschaftliche Forsohimgsbeiichte, 
Naturwissenschafthche Rcihe, horausgegobon von 
Dr Raphael Ed Liesogang, Band 19 ) Zweito 
vorboHserto und bedoutond orwoitorto Auflage 
Pp XU-f368 (Dresden und Leipzig Theodor 
Stemkopff, 1934 ) 18 gold marlcs 

Thk second edition of this very thorough work of 
reference follows seven years after tho first Dr. 
Loquer (who should not bo oonfusod with Dr 
Laqueur, the distinguished Dutch physiologist work- 
mg in tho same field) has himself bwn very iwtivo 
in hormone and vitamm research, and it is all tho 
more creditable that this should not have involved 
tho restriction of his bibliographic activities 

The present book is an extremely useful eon- 
sequenoe of those activities, covermg, with abundant 
references and literature mdexes, tho whole field of 
endocrinology m its chemical and physiological 
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aspects. To have done tins m 368 pages, which 
inchido 6 pages of index and 120 pages of literature 
references, involves urunenae condensation, and loaves 
little room for any expression of tho author’s own 
opinions Perhaps, m a field where to-day so much 
IS speculation and controversy, this is not altogether 
to bo regretted. An mdioation of the relative appor¬ 
tionment of subject matter ojui be obtained by con 
sidermg the bibliographical references To tho general 
section there are 123 , to the sections on tho enzymes 
of the pancreas, thyroid, parathyroid, adrenal, 
pituitary, reproiluotive, and miscellaneous glands 
(including the thymus, spleen, mtestmal tract, 
pineal body, etc.) there are respectively 1,245, 1,000, 
337, 1,092, 1,237, 910, 088 
For these references alone tho book is one to be 
welcomed , it is only the spociahsod experts workmg 
m each individual field who can precisely asseas tho 
value of the book ui its particular aspects 

ALB 

Ths Apphratxon of AbaorpU-on Spectra to the Study 
of Vttafmtui and Hormones By Dr K A Morton 
Pp 70-fO plates (London Adam Hilger, Ltd , 
n d ) 10». net. 

This small volume, which deals mainly with vitamins 
and scarcely at all with hormones, gives a concise 
and excellent summary of tho achievements of 
absorption spectroscopy as a valuable adjunct m the 
isolation and identification of naturally occurring 
compounds which are present m extremely low 
concentrations. Dr Morton’s own mvestigations 
have playeii a promment part m relation to the work 
on vitamins A and D, and it is unfortunate that the 
relatively high price will prevent this book from 
finding its way mto the liands of many bioobemical 
research workers who would find much of mtorest 
and of value m its pages 

Tho book IS usefully illustrated by plates and 
figures, and a noteworthy feature is the table of 
carotenoids and their distinguishmg projierties The 
amazmgly rapid progress now bomg made m tho 
chemistry of the vitamins and hormones is responsible 
for tho fact that some of tho sections eue already out 
of date to some extent Various phases in tho 
application of spectroscopic methods are well brought 
out first, the imoertamty as to the significance of 
the absorption bands given by crude extracts , then 
the use of the cliaracteristio spectrum m the con¬ 
centration of the aetive principle , and finally, the 
application to the quantitative evaluation of the 
vitamin 

The Statesman's Year-Book . Statistical and 
Historical Annual of the States of the World for 
the Year 1935 Edited by Dr. M. Ejistem Seventy- 
second Annual Publication • Revised after Official 
Returns. Pp. xxxvi + 1488 (London - Macmillan 
and Co., Ltd., 1986.) 20». net. 

Tra new edition of this well-known book of reference 
mamtains the fa m ili ar arrangement of past years, 
which gives rather more than a third of the book 
to the British Empire |md the Umted States, and 


the remauider to tho other States of the world with 
their Colonios and Dependencies, arranged m alpha¬ 
betical order. The account of each State emis with 
a long list of useful books and there is a voluminous 
index to every place name. The volume has under¬ 
gone tho usual thorough revision and contains a 
marvellous array of recent statistical matter relating 
to area, population, fljianoo and trade, beside-s ample 
accounts of oonstitutions and Governments Un¬ 
settled as tho state of the world is at present, there 
have been no transferences of territory of importance 
except tho Saar, no emergence of new States and no 
disappearance of old ones during the year. Manchuria 
still appears under its old name as a territory of 
China, although a coloured map shows Manchukuo 
according to Japanese sources A second coloured map 
shows the Saharan area coded to Italy by tho Anglo- 
Egyption Sudan m the Libyan boimdary settlement. 

L'Eapfee, la race, et le mitissage en anthropologte 
inlrodudion d Vitude de Vanthropologic ginirale. 
Par Henri NeuviUe (Archives do I'lnstitut do 
Pal^ntologie humame, Mi^moire 11 ) Pp m-f6l6. 
(Pans Masson etCie, 1933 ) 200 francs 
Thb publication of an intensive study of ‘race’ and 
attendant problems is a new departure for the 
Institut de Pal6ontologio, which the author justifies 
by his views of its relationship to the objectives of 
tho study of human paleontology and eirolueology 
M. Nouville’s interpretation of tlie result of the 
goograpliieal position of Europe and its function as 
a terminal pomt m racial migration is lUimunatmg 
in relation to tho consideration of the origin and dis¬ 
tribution of racial ebaraetora m that contment 
Tho most important section m this study of race, 
however, is that which covers the study of material 
relatmg to the crosses of (hfferent races, m which 
tho valuable but not too well-known data from the 
French colonies of Annam and Tonquin and West 
Africa are set out wid considered m some detail 

A Text-Book of Quantitative Chemical Analysis By 
Dr A U. Cumming and Dr S A. Kay. Sixth 
edition, revised by F C. Guthne and J T Nance. 
Pp XV-)- 482 (London and Edinburgh . Gurney 

and Jackson, 1934 ) 15s net 
Orioinating in 1913, this book has now reached its 
sixth edition—^no better testunonial can be desired. 
The revision has been undertaken by Messrs. Guthrie 
and Nance, both lecturers m the Umversity of 
Liverpool. Needless to say, tho book has been 
brought up-to-date, for there is progress m this oa 
m other branohes of chemistry. Very proj>erly ‘ml ’ 
has been substituted for ‘o.c.’ The changes which are 
indicated in the prefawe include recent methods for 
calibrating vohunetno apparatus and determining 
hydrion concentration The enhanced use of electro- 
lytio methods is given due attention and the same 
tqiphes to oolonmetnc methods, for which a number 
of new reagents have been described. In addition to 
what may be described as general analysis, the book 
has ohtqiters relating to the analysis of ores and 
alloys, of gas and water. 
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Chemical Industry and Carl Duisberg 
By Prof Henry E Armstrong, frs 


“ A LAS, poor Yomok ' I knew him, Horatio * 
■iA a fellow of infinite jest, of most excellent 
fancy ” Geheiraer Regierungsrat Carl 

Duisberg, honorary university senator, professor 
and doctor in all faculties, including theology, was 
bom on September 29, 1861 ; he died on March 19, 
1936 In telling his story, the history is told m 
large part of the most intricate and far-reaching of 
modem industries—also the history of an un¬ 
paralleled advance, due wholly to the considered 
use of scientific endeavour by a nation, an advance 
involving mcidentally a vast mcrease in man’s 
knowledge of himself, of his power over himself 
and the world—all this the growth of only four 
fifths of a century 1 Curiously enough, the up¬ 
growth of Germany as an industrial nation has 
been almost coincident with that of Japan 
Whilst, however, the constructive advance of 
Germany has been mtellectual and original, the 
advance of Japan has been imitative and mo- 
chamcal • she has given no evidence of any special 
intellectual advance, such as has been apparent 
in India, for example, m a remarkable develop¬ 
ment of mathematical physios It is, however, 
possible that we are too simple-minded to plumb 
her actions Being firee from our Western traditions 
and prejudices, especially from our stubborn 
mdividuality, maybe the Japanese have fathomed 
the value of scientific method, mdeod of method 
in general, as we certainly have not that con¬ 
sequently they are working to a clearly conceived 
plan If so, they will be very dangerous as nvals 
At least, they have the courage of their convictions 
and do things * 

At the moment, Germany is abandoning the 
method to which she owes her success • Is she to 
oontmue on the down grade or to recover her 
hberty of thought and action ? Is Japan likely 
to advance sufficiently in intellectual power to 
sustam the great burden she has undertaken is 
this not already too heavy ? May it not be that 
her arrogance comes from the fact that the old 
military element is regsinaig ascendancy ? Having 
been a student in Germany before the war of 1870 , 
having soon afterwards had as colleagues two of 
the men who shortly iN^re had been instructors 
of the Japanese in our Western arts, I have long 
been more than an interested observer of tdie 
march of events. The one great point in favour of 
the Japanese is that they seem to be able to learn 
a lesson ; our European oharaoteristio is that we 
cannot and that our rulers are asoientifio—^playing 
dangerously only upon the credulity of the masses, 
without understanding the true state of affairs 


By Carl Duislierg’s death, Germany is deprived 
of one of the greatest and most valuable citizens 
she has ever hail , in the legend of the future, he 
may well come to be considered the most efficient 
and effective industrialist the world has yet 
known—he played with consummate skill so varied 
a part, with such unusual foroefulness of character, 
oloomess of understanding and breadth of out¬ 
look, ever with entire devotion to his country and 
to his chosen and beloved science The founda¬ 
tions of his success were certainly laid at the 
university, m Germany long the accustomed resort 
of the intelligent, includmg the upper commercial 
class—not the mere scholarship-fed, aimlessly 
competitive racing stables mto which we have 
allowed ours to drift 

The story of Duisberg’s early career is profoundly 
mteresting His father, a silk riband manufacturer 
and merchant, wished him to enter the busmoss 
but he was attracted to chemistry while still at 
school Leavmg properly early, he went to 
Gottuigen, then to Jena. He had taken his degree 
when he was twenty, before the close of his sixth 
semester At Gbttingen, he first came under 
jannaseb, who set him to work at complex analysis. 
In the second semester he was under Hubner, 
who used him to study the bromination of benzoic 
acid Finding, at the end of the year when he 
almost had a thesis ready, that he could not take 
a degree at Gottingen, as he had been at a non- 
classical obtrreal-schide —moreover, that in any 
case he must continue his studies during four 
more semesters—he went to Jena. He most for¬ 
tunately came under Geuther, long an assistant 
to the great Wbhler, the steadying philosophic 
influence in the Liebig-Wohler partnership Geuther 
was incensed when ho learnt how Duisberg had 
boon treated—that he had had no drill in prepara¬ 
tion making He msisted on his going through a 
full course of disciplinary exercises, both inorganic 
amd organic, m laboratory technique, making him 
work with the simplest means Eventually he 
gave him a theme for bis doctorate—of course, 
dealing with aoeto-acetio other, of which Geuther 
(together with Frankland and Duppa) was the 
discoverer His chief subject was chemistry, with 
geology, mmeralogy and national economy as 
secondaries—m choosing the last the child was 
father to the man 

Having taken his degree, anxious to be inde¬ 
pendent of his father, without informing lus 
teacher, Duisberg sought and obtamed a post m 
the public food analytical laboratory at Crefeld 
Evidently seeing how great was his abihty, Geuther 
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indignantly insisted that he must not so demean 
himself He had no assistantship vacant but made 
hum his private assistant, according to Duisberg’s 
own statement, in his obituary notice of Geuther 
{Ber , Oct 16, 1930), at the princely pay of 80 
marks—instead of the usual 100—with a garret 
above the laboratory to bve in In the book issued 
at the time of his seventieth birthday (“Carl 
Duisberg, em deiitscher Industneller”), Diiisberg 
IS mode to say that he was paid 1,000 marks, 
instead of the usual 1,200, plus the garret So is 
history written ! Geuther stipulated that he should 
not leave him until ho obtained a suitable industrial 
|x>8t. The year must have hieen invaluable to him 
The curtain fell dramatically on the smash of glass I 
Finding that no one would employ him until he 
was milUarfm, Duisberg decided to join up at 
Munich Geuther, when told of his intention, 
bitterly resented his leaving, insisting that ho 
must keep his bargain The end came one day 
when, after angry discussion at his bench, 
Duisberg followed his master out of the laboratory 
brandishing in his face a large globular flask 
which ho had been cleamiig, eventually, as 
he reached the door, flinging this violently at his 
fwt Repentance came at once Calhng upon the 
Rector, he told him what had happened and that 
he feared Geuther would make it impossible for 
him to become an officer Evidently the Rector 
sympathised, as he advised him not to take the 
occurrence too seriously but to go to Munich. 
Such was the dramatic ending of his university 
career He left magmflcently tramed 
At Munich, while serving os Freiimll%g€r, 
Duisberg worked in his spare time under von 
Pechmann , probably he was a little too lively 
for Baeyor. At the end of this year of raihtary 
service, he was engaged, with two others, by 
Karl Rumpf, head of the Farbenfabnken vormals 
F Bayer & Co , Ellierfeld Owing to the slump 
in alizarin, the firm was in queer street, paying 
nothing Rumpf gave his assistant his first real 
lesson in economics, teaching him that it was 
necessary to spend in order to earn The three 
young men were sent to different university 
laboratories, as no place oould be found for them 
in the works. Duisberg went to Fittig’s laboratory 
at Strassburg , history does not tell us what 
happened—they were very opposite characters. 
He began work on the synthesis of mdigo, without 
result He then passed over to the study of azo¬ 
dyestuffs from benzidme and made orthotolidine, 
its next homologue At the end of a year, in the 
autumn of 1884, he entered the factory at Elber- 
feld, never to leave the firm except to translate it 
from a narrow, confined valley to a great open site 
at Leverkusen on the banks of the Rhine, taking 
mecui share of Rheingold treasure by so doing. 


He rose to gain for the firm a position as high as 
that attained to by any of its great rivals , more¬ 
over, not only to be its head but also the head of 
German chemical mdustry in general; in fact, ho 
became a groat man of affairs 

Why 18 it that, with very few exceptions, our 
chemists insist on remaining public nobodies and 
play but an underground part in industry ? 
Duisbei^ was made by his university traiiung, as 
not a few of his countrymen have been We cannot 
point to a smgle similar success of our ancient 
universities in constructional industry Can wo 
doubt that the competitive, superficial, unimagina¬ 
tive training—mere knowledge worship—now given 
at tliese, following upon the neglect of all scientific 
training at our monastic, certificate-hunting pubhc 
and other schools, is the mam cause of our con¬ 
tinued failure 1 Notwithstanding the lesson wo 
have had, our industry to-day is in no way effi¬ 
ciently officered. The Germans haye known what 
hern and LeJir-freJietl are—^their success has been 
due to the way in which their universities have 
been free institutions. Now they are being deprived 
of them Freedom is an unknown quantity to-day 
in our schools , half a dozen examiners control 
them all and make them pipe to one tune No 
expenment can bo made Until and unless we 
place education under hberal, scientific control, 
until we displace the clerical type of mmd by the 
practical, no progress will bo possible for us We 
are doing nothmg to develop and cultivate our 
innately practical mtelligenco, instead we are 
sterihsing it by mere book worship In consequence 
of our training, our so-called science on the 
theoretical side is mere faith worship , dogmatic 
and doctrinal, not eternal doubt, no thought of 
public need behmd it 

Duisberg came ujxin the scene at a propitious 
time; the fates conspured to help him It is an 
interesting fact that his first technical work was 
inspired by a message from England—from a 
house-top in Burton-on-Tront, the roof laboratory 
of the chemist at Allsopp’s brewery, Peter Griess, 
the father of diazo-chemistry and of the azo¬ 
dyestuff mdustry, in virtue of the work he did 
while assistant to the great Hofmann at the 
College of Chemistry, Oxford Street, afterwards 
at Burton-on-Trent, in amplification of the dis¬ 
covery which he had made when a student at 
Marburg Griess hod submitted proposals to the 
Bayer firm for the preparation of certain benzidme 
sulphonic denvatives and their use in making azo- 
dyeetuffs. The task was placed in Duisberg’s 
hands to develop tochnicaUy. Beginnmg at 
Strassburg, he continued the work when he joined 
the Elberfeld factory in September 1884. He soon 
succeeded where others leas skilled had failed in 
prepaiflng Griess’s bencidine-suljdion-diaulphonio 
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acid and in making from this a dyestuff for wool, 
avlphOTiazunn, which was patent^ m their ]omt 
names. Although this did not answer expectations, 
the way was prepared, as the Elberfeld atmosphere 
became charged with benzidine nuclei 

On February 27, 1884, Paul Bottiger, up to the 
end of 1883 in the employ of the Bayer firm, 
patented the dyestuff which was to become known 
as Congo Red, the first dyestuff discovered with 
which it was possible to dye cotton directly I 
have reason to believe that Griess had previously 
made this and discussed its merits adversely with 
his fnend Heinrich Caro, a leadmg member of the 
great Badische Amlin und Soda Fabnk, who, 
however, with Dr Martins, had gamed his ex¬ 
perience m dyestuff chemistry, ui Manchester, 
with Roberts, Dale & Co Both the Badische and 
Duisberg’s firm dechned to purchase the patent 
Bbttiger then offered it to Dr Martius’s firm in 
Berlin Martius was also about to decline it, when 
a friend, a dyer, happened to caU upon him and 
noticed the dyed samples upon his desk , being 
told of its properties, he displayed great interest m 
the dyestuff on account of its power of dyeing 
cotton directly. 

The Berlin firm secured the patent and soon put 
the dyestuff upon the market as Congo Red It 
excited the greatest interest among dyers, although 
supersensitive to acids, because of its special 
behaviour to cotton. Bayers were naturally sore, 
and it 18 easy to imagine the chagrin of young 
Diiisberg at having so high a trump taken out of 
his hand. He at once hoisted the Jolly Roger, 
which was to become the flag of the mdustry 
The dyestuff had two components A and B It 
was open to him to vary either Ho chose to vary 
A, benzidme, having already made its first homo- 
logue, ortho-tolidme Here he all but faded to 
recognise that he again held trumps In his first 
trials, he obtained only a brown mess, of no 
promise. He had the habit, however, of puttmg 
his beakers aside as he used them, clearing up 
o^y at the end of the week. When domg this, he 
noticed that the brown mess had turned into a 
scarlet Following up the clue, he discovered that 
the coupling of A and B took place only very 
slowly In thus disoovering Benzopurpurin, he 
made th* first effective, direct cotton dyeing dye¬ 
stuff 

A new field was doubly disclosed—^up to that 
time no systematic use had been made of homo- 
logues On this account, much difficulty was 
experienced m secunng a patent The Martius 
firm naturally objected to such a rival to Congo 
but in the end the two firms agreed to work 
together. Then a rival firm that had been cited 
for infringement of the Congo patent brought an 
action to invalidate the patent. In the end, all 


opposition was overcome and the patent declared 
valid largely through Duisberg’s own enthusiastic 
pleadings before the expert court. His value to 
the firm was greatly enhanced through this. 
Benzopurpurin, being far less sensitive to acid 
than Congo Red, was a great commercial success 
In the ^second year of its manufacture, Duisberg’s 
share of the profits was already 10,00(1 marks 
(£500), which he at once invested in tho firm’s 
shares 

The effect of Duisberg’s success was to stimulate, 
m an astounduig degree, the development of 
systematic, scientific laboratory inquiry as chief 
objective of the industry The Bayer firm, under 
Ins enthusiastic guidance, may be said to have 
led the way Not only were new dyestuffs pro¬ 
duced in endless variety of colour and shade, 
their use was also systematically studied in the 
dyeing laboratory The British dyers became mere 
tools of the German dyestuff makers, though 
lubrication with no little jialin oil was needed to 
overcome their intense conservatism and rule of 
thumb methods 

Duisberg had no little luck The opening up 
of the tetrazo-faeld mvolved a great extension of 
the range of synthetic dyestuff colour The diazo- 
colours previously on the market hod boon yellows 
and reds , Congo made from aminonaphthalene- 
suphonic acid was also red Substituting naphthoi- 
siilphonio acid for the iiaphthylamtne acid, so 
increasing the light absorbing power of the dye¬ 
stuff, Duisberg obtained a blue but of an undesir¬ 
able red shade He relates how, sleepmg at home 
after lunch (ho had not yet an orchard), he dreamt 
that if he were to displace the methyl m ortho- 
tolidme by methoxyl he would introduce a green 
shade and so obtain a blue akm to mdigo. The 
dream came true He was begmnmg subconsciously 
to theorise about the conditions determining 
visible colour Accident was to carry him still 
further In manufacturing the dyestuff, large 
quantities of paranitrophenol were accumulated , 
this was put mto casks and kept for a rainy day 
Various attempts were made to find a use for it, 
without success—until one day the news came 
that two medical men had been poisoned by a 
druggist mistakenly dispensing acetanilide for 
naphthalene This led to the recognition of the 
antipyretic value of acetanilide and to its sale by 
Kalle and Co as Antifebnn in large quantity 
Why not ethylate and reduce paramtrophenol, 
said Duisberg. He therefore had it convert^ mto 
etboxyacetanilide, phenacetin This proved to be 
even better than antifebrin. In undertaking the 
manufacture of phenacetin, together with that of 
solphonal and trional, the firm embarked upon a 
new important branch of activity, in which they 
became leaders Aspirin followed in a remarkable 
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way Some genius m the firm, if not Duisberg, 
bodily lifted mto a patent specification a paper 
111 Liebig’s Annalen desonbing the preparation and 
properties of aoetylsalicylic acid Of course, the 
patent was lost when attacked in the Courts~but 
no matter The name Aspirin, which Dmaberg 
had registered as a trade mark, still remamed and 
gave the holders almost a monopoly What’s in 
a name ? Everything t Names are not all equally 
sweet The challenge to take an Aspirin is easily 
uttered—no one would think of asking for an 
Acetylsalicyho acid Duisberg always prided 
himself upon being a judge of ‘technical effect’ , 
m no other case was this better shown 

Gradually, as the firm prospered, Duisberg’s 
productive activity as chemist gave way to a 
more general activity In 1900, he entered the 
directorate and became mainly occupied m 
orectmg a great new works at Leverkusen, which 
in every particular bears witness to hia creative 
ability Ho was particularly proud of the provision 
he made for the welfare of the workpeople After 
the War, he was largely occupied in the first place 
in organising the dyestuff industry , then 
German chemicul industry os a whole—a task for 
which he was eminently smted by his masterful 
character, his great experience and above all his 
organising abibty The appreciation showered 
upon him on the occasion of his seventieth birth¬ 
day was overwhelming m extent and sincerity 
Duisberg was much helped by Henry Bbttinger, 
who had married mto the firm before he entered it 
Up to the time of his majority, Bottinger had lived 
at Burton-on-Trent, where his father was chemist 
at Allsopp’s brewery He was so entirely anglicised, 
that he spoke German as if ho were thinkmg m 
English Ho took charge of the firm’s external 
affairs and laid the foundation of their great 
success in Eastern markets I have a presentation 
copy of a tremendous quarto tome, beautifully 
got up entirely m the works, a lithographed repro¬ 
duction in script of the letters Bbttinger wrote 
home to his family dunng his travels in India and 
China He not only placed the firm’s goods but 
also arranged for traimng centres in India at which 
instruction in dyeing was'given to buyers of their 
dyestuffs. The use of native-grown vegetable 
dyes in the East was thereby greatly curtailed 
Now indigo is almost supplanted by synthetic 
mdigotin, although if the industry were organised 
the natural dyestuff could be produced with 
advantage. Bbttinger was so active-minded that 
later on he booame a Member of Parliament 
Eventually, he was veradelt 
I have sketched Duisberg’s character more than 
once during the War, in The Observer ; in 
Chemisttyand Industry (March 27, 1931), apropos 
of an obituaiy notice <rf his great master Genther 


which he had written for the German Chemical 
Society , recently (March 29) m The Times He 
must have been a lively youth When I first 
knew him, soon after he went to Elberfeld, m the 
first blush of his success, he was the perfect 
Gascon, filled with an astounding conceit—areally 
this was his great asset So late as 1906, at our 
celebration of the jubilee of Perkm’s discovery of 
the first aiulme dyestuff, with complete unconcern 
and full behef in his words, he told us that we 
must regard Gormans as God’s own chemists, 
heaven sent beings with whom it would bo absurd 
for the world to enter into competition Some of 
us smiled We had discussed our position and 
long lamented our commercial weakness Perkin, 
it is true, had been beaten from the field. Still, 
he had to his credit not only that he had made his 
discovery but had also started works by the time 
he was nineteen, without any Geuther to train 
him Later, he was the first m the field as the 
maker of alizarm Faraday, in 1826, hod discovered 
benzene and analysed it accurately, even made the 
two naphthalenesulphonic acids out of which 
Teutomc chemists were to win fortmies , he had 
done not a little other chemical work Lancaster 
had bred a chemist in Frankland Personally, I 
had played to some effect with naphthalene and 
knew something of the colour game I did not 
despair of our some day agam wearing the shoes we 
had cast off too early ; I knew we had recruits m 
the background In fact, when Duisberg addressed 
us, the spirit was already at work in our Teutonic 
friends that maxle the late War mevitabie. His 
own son, in saymg “Good-bye” to my sons, in Lake¬ 
land, not very long before the War, expressed the 
hope that at no distant date he would meet them 
“on the field” ; he even looked forward to becoming 
part owner of Derwentwater. This is sober fact 
The German is a complex character As chemists, 
it is essential for us to learn to dissoct out the 
elements of his mentality Having spent nearly 
three years as a student in Germany before the 
War of 1870, I have been witness of some of his 
interactions Before ’70, they were a primitive, 
almost psmtoral, music-lovmg nation, wonderfully 
inteUigent and absolutely mdefatigable workers, 
asking only to be well led and ever willing to be 
led, almost child-like in their simplicity On the 
other hand, they were curiously lacking m sense 
of proportion and without humour , you had not 
far to go below the surface to meet with unpleasant 
if not barbaric reactions, such as Wagner has 
brought out most wonderfuUy in his tetralogy— 
such as the Bed Queen saw ^ Alice : “A nasty 
vioiouB temper” 

Duisberg had looked the critical power, character¬ 
istic of his nation, to see sufflcimitly below the sur- 
faoe. He knew quite well that our failure was 
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mainly commercial and that our university 
system was greatly in fault He was too much 
overcome by his countrymen’s overwhelming 
success in the industrial field , he did not see that 
no real attempt had been made by the world to 
meet their competition The world, m fact, had 
been hypnotised by Germany’s ordered progress 
Our action after the War was stupid We 
allowed lawyers to put themselves in charge 
These were followed by so-called business men 
We have yet to give technical knowledge and 
efficiency their due place This will ultimately be 
our sole chance of securing our proper share in 
the world’s work Our recent partial success m 
re-establishing the dyestuff industry may largely 
be attnbuted to the example set by Mr James 
Morton, whose acute mind led him to surround 
himself with a picked band of competent workers 
and to accept their guidance unreservedly The 
outstanding service rendered by his chief assistant, 
the late Dr Thomas, has yet to be sufficiently 
recognised ; he was the nearest approach to a 
Dmsberg we have had We have to take pains 
that we may breed such men—at present our 
schools are worthless for the purpose—indeed, 


they prevent them from arriving. If our industry is 
to prosper, we must abolish all clerical control of 
education and put it under men of scientific out¬ 
look—men who not only know something but also 
know how to use knowledge The present ignorance 
of the schools will never give us this. The future 
of the dyestuff industry will depend entirely upon 
the attitude of the pubbc towards colour—upon 
the development of the colour sense The present 
world tendency is to abandon liolour—everywhere 
black prevails an almost lost sense has to bo 
recovered 

Chemists belong to no nation the world over 
they are a community , one m spirit, in thought 
and in method, interdependent m their work. 
Eventually they must lead the world, as they alone 
can understand its operations The service Duis- 
berg rendered was to the common good All can 
recognise the worth of the man, apart from his 
nationality , the value of the great example he set, 
apart from his teohmoal service, by the exercise 
of a wide public activity and a wide philanthropy. 
Only by the aid of such men will the world even¬ 
tually be sufficiently brought together in har¬ 
monious interrelationship 


Quantum Mechamcs as a Physical Theory 


T he issue of the Phyaxcal Remew dated May 15 
contams a contribution by Prof A Emstem, 
B Podolsky and N Rosen under the title “Can 
Quantum - Mechanical Description of Physical 
Reality be Considered Complete 1” The authors 
answer this question m the negative They begin 
by pomting out that it is important to draw a 
distmotion between the physical concepts, which 
are introduced mto a theory and form its subject 
matter, and the objective reality, which is mde- 
pendent of the theory and which it is the purpose 
of the theory to describe. That is to say, we have 
to draw a distinction between the results of 
experiment and our theoretical description of 
them. 

In order to test a theoi^ the authors ask two 
questions . (1) Is the theory correct ? And (2), 
Is it complete ? The Content of the paper is a 
consideration of the answers obtained when these 
questions ore applied to quantum mechanics. 

The first question esm be {uoswered m the 
affirmative if the iheoretioal conclusions agree with 
experiment. In physics, we twt correctness by 
means of numerical values, and in this respect the 
authors have no adverse criticism to make of the 
quantum theory The second question is a more 
difficult one, and some explanation of its meaning 
is required before an answer can be attempted. 


A complete theory is understood to be one which 
provides a counterpart to each element of physical 
reahty The definition of physical reality lies at 
the root of all that follows in the paper. The 
authors say If, without m any way disturbmg 
a system, we can predict with oertamty the value 
of a physical quantity, then there exists an 
element of physical reality corresponduig to this 
physical quantity They accept this as a 
reasonable criterion They do not regard it 
as a necessary but as a sufficient condition of 
reality 

Accepting this defimtion, the authors go on to 
show that the quantum-mechanical description of 
physical reahty is not complete The first step in 
the aigument is to show that the uncertainty 
pnnciple places two alternatives before us Suppose 
that two physical quantities are represented m the 
theory of quantum mechamcs by the operators A 
and B If these operators do not commute, that 
is, AB*BA, then the theory maintains that 
precise knowledge of one quantity is mcompatible 
With precise knowledge of the other The best 
known example of this is that m which the 
physical quantities are the co-endinate of position 
and the momentum of an electron We can only 
obtain precise knowledge of the second quantity 
by experiment, and in attempting this we destroy 
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our knowledge of tiie first. But both operators 
represent objects of physical reality, so that by the 
definition it must be concluded either that the 
theory does not contain concepts for both, that is, 
it 18 incomplete, or else the two quantities have 
not physical reality at the same time In quantum 
mechanics it is assumed that the wave function 
contains a complete description of this reahty for 
the state to which it corresponds This is reason¬ 
able, sinoe the mformation obtamable firom this 
function corresponds exactly to that which can 
be predicted with certainty without altering the 
state of the system 

In the fin^ stage of the argument, an appeal is 
made to the prooess known as reduction of the 
wave packet. We must refer to the original paper 
for the details, but it is deduced that it is possible 
to inrediot with certainty two quantities corre- 
spondmg to physical rcahtios, and moreover that 
these quantities are represented by non-oommuting 
operators. Thus we have to a^it that if the 
quantum theory is complete and therefore contams 
concepts for these quantities then, although non¬ 
commuting, they correspond simultaneously to 
physical reties 

We saw that the unoertamty pnnciplo presented 
us with two alternatives , and now we see that 
if we deny the first of these alternatives, we have 
also to deny the second The conclusion is that 
the first alternative, that the quantum theory is 
incomplete, has to be accepted 

It is possible that the criticism does not strike 
at the root of the quantum theory, since so much 
depends upon a definition of physical reahty, 
which is not of necessity includ^ m the theory. 
If we could bo satisfied that the defimtion is 
necessary or that without it two simultaneous 
ocmjugate physical quantities are represented by 


commutmg variaides, then the quantum theory 
&il8. An interesting letter on this point from Profr 
G Temple appears in Natubb of Jime 8 (p. 967). 

The paper by Einstein and his collaborators is 
rather to be regarded as an appeal for a more 
direct deaonption of the phenomena of physios. 
The authors seem to prefer the artists’ portrayal 
of the landscape rather thmi a conventional 
representation of its detail by symbols which bear 
no relation to its form and colour. The expression 
of a bebef that it is possible to provide a complete 
description of physical reahty indicates the nature 
and purpose of the criticism. Presumably the 
appeal is for a replacement of the operator calculus 
of the quantum theory by a method of deaonption 
which resembles that of the classical and re¬ 
lativistic theories m that, like them, it introduces 
concepts more directly corresponding to physical 
reahties 

In cnticising quantum mechanics m this way, we 
must remember that it arose out of the inadequacy 
of existing models, and it has evolved m its par¬ 
ticular way because it has had to do without 
them The theory has done what, in the face of 
difficulty, it set out to do It does not profess to 
desenbe actual phenomena but the possible results 
of measurements, and it is particularly concerned 
with the influence of the observer on the quantities 
observed Much work is being done at present on 
the notation of the quantum thewy. There are 
difficultiea to be removed and with their removal 
we may find that we have travelled m the direction 
desired by the three authors. Physicists can 
scarcely remain content with a situation in which 
the electron is an equation, and the remark some¬ 
times heard that the school of quantum mechanics 
is content to establish itself merely as a bureau for 
ready reckoning is by no means tnie H T F. 


U.S. Stratosphere Balloon Explorer II 


A BRIEF reference was made m Natdbb of 
February 23, p 299, to the remarkable 
preparations afoot in the United States to launch 
a new attempt in stratosphere research following 
on the mishap to Explorer 1 Nows has now come 
to hand that everything was ready by June 1 and 
the ballooniste are only awaiting favourable 
weather (XHiditions. The outstandmg feature of 
this new experiment is the display of oo-ordination 
of efltoti on the part of the National Geographic 
Society, the 11,8. Army Air Corps and many of the 
public bodies intesested in research. Capts. A. W. 
Stevens and 0. A. Andwson will agam aso^d, and 
Capt. R. P. Williams is in charge of ground opera¬ 
tions and has been named as idtemative pi^. 


Some idea of the magnitude of the task can be 
gamed from the following details of the balloon 
and the experiments. 

Ballooh 

This was built and designed by the Goodyear 
Zeppelin Corporation, Ohio. When inflated it is 
192 ft. in diameter and has a capacity of 3,700,000 
cub ft and on area of 2} acres. Its initial ohaige 
will be 300,000 cub ft. of helium, and with this 
‘bubble’ of gas in it the top will rise 316 ft. from 
the ground when it is all complete and ready to 
start. The envelope is made of mbbeiised febtic, 
most of it weighmg 6'3 os. a square yard, at tiie 
top 7'2 OK. a sqoue yard The, gas can be released 
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by two pneumatically operated valves near the 
top and there are four inverted open canvas 
ohimneyB in the bottom, 7'6 ft in diameter and 
17 ft. long, to rehevo it of surplus gas when fully 
inflated by the reduction of the external pressure 
The total lift of the balloon on the ground is 
more than 8 tons. This figure includes the weight 
of the balloon itself, men, equipment and ballast 
The gondola is 9 ft m diameter and weighs 038 lb 
empty It is painted white both inside and ex¬ 
ternally above the equatorial plane and black 
below. An arm, 14 ft long, extends horizontally 
from it carrymg a fan on the end, which supphes 
a tangential force to rotate the whole balloon 
The gondola is provided with an 80 ft round 
point triangular parachute operated by a pilot 
parachute to draw it from its bag. 

Insteumknts and Equipment 
The bag is provided with a 3-ft. dial thermo¬ 
meter near the top to be viewed directly from the 
gondola through porthole and vent For cosmic 
ray studies. Prof. B A. Millikan has supplied 
three ionisation chambers, one exposed, one m 
two inches of lead and one, weighmg 000 lb , in 
four inches of lead Dr W F G Swann has 
supplied counter sets for various elevations from 
the honzontal, a lead-shielded chamber for 
‘bursts’ and a Wilson expansion chamber. Mr. 


O H Gish has supphed an apparatus oonsistmg 
of a vertical chimney external to the gondola 1 ft. 
in diameter and 3 ft high for a continuous ion 
count of the external air. Sun, sky and earth 
brightness records will be taken fixim outside the 
gondola, and records made of temperature and 
barometric pressure with resistance thermometer 
and short mercurial barometer respectively. The 
readings of the latter will bo further checked by 
vertical camera studios of the ground and transit 
circle observations of the balloon made from the 
ground 

The sun and sky hght will be studied spectro- 
graphicaUy both from within and without the 
gondola for ozone content of the stratosphere. 
Mention has already been made of the vertical 
camera for height observations, but other cameras 
will photograph the horizon to obtam the figure 
of the earth, and a motion picture camera is 
provided to record any movmg events Air 
samples will be taken and spores collected, and 
even eulturos of fruit flies are to be exposed to 
the rigours of the stratosphere. Fmally, the 
observers will be in continuous radio communi¬ 
cation with the ground on a transmission of 
13,060 kilocycles per second, and a study will be 
attempted of the diffraction by the horizon of 
two sets of modulated waves emitted from the 
gondola aerial at 50,000 kilocycles and 112,000 
kilocycles a second respectively 


News and Views 


Retirement of Sir George Adam Smith 

When the autumn term begins, the Very Rev. Sir 
George Adam Smith will retire from the prmoipalship 
of the Umversity of Aberdeen. His long service of 
twenty-six years as principal exceeds that of any of 
his predecessors since the present University arose 
from the umon of “The King’s Ctollege” and “The 
Earl Marisohal’s College” on the passmg of the first 
Universities Act of 18S8. He has watched and 
guided the Umversity during a period of notable 
development, when a demand for specialisation has 
increased the teaching staff by the addition of rune 
professorial chairs, three readerships, and forty- 
seven lectureships; and when these changes, together 
with an< mcrease m the number of students from 
1,007 to 1,272, have required oonsidersble additions 
to the fabric of the Uniyersity itself. Of equal 
importance for the fhture of education and of soientifio 
research has been the formation of linkages binding 
the University as a working uzut with other institu¬ 
tions. In the present year the former Umtad Free 
Church Oollege in Aberdeen has joined with the 
University, and co-operation of great promise for 
tiie developnient of biologioal investigation in the 
nmth tatiM place with the Bowett Institute for 


Reseiuoh m Animal Nutrition, the Macaulay Institute 
for Soil Research, the Soientifio Laboratory of the 
Fishery Board for Scotland, and the Torry Research 
Station In the course of another year a new and 
vital link between the teaching and clmioal aspects 
of medical subjects will be completed at the new 
Infirmary These developments, on which, m some 
directions, the future of the Umversity depends. Sir 
George has guided with a tact mid balance of mmd 
and with a fnendlmess and humamty which have 
endeared him to his fellow-workers m the University ; 
and both town and University appreciate his services 
m misunng that common appreciation, co-operation 
and goodwill umte the civic and academic interests 
of the oommumty. 

Valcntm Magnan 

The emment French psychiatrist, Valentm Jacques 
Joseph Magnan, the centenary of whose birth was 
celebrated on May 27 by a special meeting of the 
6ooi4t4 m4dico-psyohologique, was bom on March 16, 
1836, at Peipignan, which was also the birthplace of 
three other celebrated Fr«ioh psychiatrists, Pinel, 
Esquirol and Falret. His medio^ education took 
place first at Lyons and then m Paris, where he 
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qualified in 1866 'x^ith a thesis on the anatomioal 
lesions in general paralysis. The following year he 
was appointed physician to the Asile Sainte-Anno, 
to which he was attached for forty-five years His 
most important work was concerned with the psy¬ 
choses produced by alcoholism, m the modem 
mvestigation of which he was a pioneer, absmthe, in 
the prohibition of which in France ho was mainly 
instrumental, and morphia j epilepsy, and sexu^ 
anomalies and aberrations. As director of Sainte- 
Anne, where he founded the 8oci6t4 clmiquo de 
m^deome mentale, he was an enthusiastic advocate of 
the no restraint system and especially of the sup¬ 
pression of the straight-jacket His cluneal lectures, 
which attracted numerous French and foreign 
physicians to Samte-Anne, were for thirty years 
published in Le Progria Midical, of which the issue 
for June 8 commemorates the centenary. In 1893 
he was elected a member of the French Academy of 
Mediome, of which he became president m 1916 In 
his wiU he left the sum of 26,000 francs to the 
Academy for the foundation of a prize m psychiatry 
which bears his name His death took place on 
September 27, 1916, when he had reached the ago 
of eighty-one years, his faculties remaining intact 
until the end. 

Basutoland m Transition 

FmmAMBio'ai, changes m the life and economy of 
the natives of Basutoland are foreshadowed by the 
report (Cmd. 4907, H M Stationery Office) of the 
Commission, of which Sir Alan Pun is chairman, 
appointed hy the Secretary of the Dommions to 
mquire mto the financial and economic position of 
the country. The recommendations are Mastic and 
affect almost every aspect of native life The gravity 
of the financial situation, which dictateil the ap- 
pomtment of the Committee m the first instance, 
shows DO sign of alleviation, and even m the improb¬ 
able oontingenoy that the proposals are entirely set 
aside, the force of circumstances alone, it would seem, 
will bring about disastrous changes which will lead 
to the breakdown of native culture and the system 
of administration. The spirit of independence and 
pride of race charaotenstio of the Basuto people 
should be preserved at all costs as the essential con¬ 
dition of their future progress. Then- spirit is ex¬ 
plicitly recognised m the Report as a dominant factor 
m the problem of reform; but it is pomted out that, 
unless rightly directed, it may prove an obstacle m 
the way of advance towards the goal the Commission 
has in view—the creation of a real system of ‘indirect 
rule’. In the multiplicity of topics discussed and of 
ameliorative measures suggested, this is the major 
issue. While the financial situation of the Protectorate 
has undoubtedly complicated its pohtioal future, the 
mtonal situation and the formulation of a settled 
administrative policy which will afford opportunity 
for the development and utilisation of the admittedly 
favourable traita m native character and oultum 
must obviously be a prim* consideration to that of 
the eve4itual transfer of responsibility to the Union 
of South Afirioa. 


R.A.F. Big Flying Boat 

Thb performance figuree of the Saraband built 
by Short Brothers of Rochester for the R.A.F., just 
divulged for the first time although the machine was 
built m 1932, show that it is by for the largest flying 
boat m the R.A F equipment, and is more powerful 
than even the German DO X Its engines total 
6,600 horse-power, maximum speed 160 miles an 
hour, olunb 760 ft. a minute, with an air range of 
1,460 miles, with full load In this respect it is worth 
remombermg that many countries meike a practice 
of reporting performance trials with specially hght- 
ened loads The maohme has a wmg span of 120 ft 
and IS 90 ft long It carries a military load of 6,960 
lb., which moludes an automatic pilot, the usual 
maohme guns, and a 1^ in automatic quick firer. 
The hull IS a self-contained umt, oontauung sleepmg 
accommodation for the crew, a workshop, a ward 
room, a drymg compartment, on anchor wmoh, and 
gear for changing engmea afloat. It is built entirely 
of steel and duralumm, and the hull design incor¬ 
porates many novel structural features. A civil 
flymg boat of the same size was under construction at 
the same time, but was stopped for reasons of economy. 

Pfcscntation of Prof Piccard's Gondola to the Saence 

Museum 

On Juno 12, the gondola of the balloon m which 
Prof A Piccard and M Max Cosyns ascended mto 
the stratosphere on August 18, 1932, was presented 
to the Science Museum, South Kensington, by 
M. Jean Willems, director of the Fonds National 
de la Recherche Soientifique, Brussels. His ExooUenoy 
the Belgian Ambassador presided, and both Pro^ 
Picoard and M. Cosyns were present. The gondola 
consists of an air-tight sphere (about, 2 metres m 
diameter) of aluminium alloy, fitted with two man¬ 
holes and several portholes, and equipped with 
various scientific instruments; it was attached to 
the hydrogen-filled balloon with which Prof. Piccard 
made his previous ascent on May 27, 1931. The second 
ascent, m 1932, was made from Dubendorf Aerodrome, 
near Zurich, and after a twelve-hour flight, the 
balloon landed safely, m a field at Cavallaro di 
Monzambano, about ten miles south of Lake Garda. 
The maximum height reached durmg the voyage 
(determined tngonometnoally) was 16,040 metres 
(lOJ miles). The mam objective of the flight was the 
mvestigation of cosmic radiations. Observations 
were made to osoertam the variation of mtensity of 
these rays with height, and the distribution of the 
radiation m different directions was studied by 
means of a tubular Geiger counter. 

Early Design hv an Acrotdane 

Thx Science* Museum, South Kensington, has just 
acquired through the generority of Mr. P. A. Smith 
of Scarborough a smidl disc of silvw about an inch 
in diameter bearing an engraved design for a flying 
machine which is ranarkable in conception. The 
disc bears the initials ‘O.C.’ -with the letter 'R', 
beneath and it ie dated 1799. The reverse oontains 
a diagnm of foroes relative to the deeign iDuetrated. 
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There is httle doubt that it is the work of Sir Qeorge 
Cayley, Bart (1774-1857), who was the first to 
attempt to explain mathematioaUy the fundamental 
principles of mechanical flight The flying machine 
represented is a manually propelled (assisted) glider 
It IS a largo monoplane, the plane bemg curved, with 
the operator sitting in a boat-shaped structure below 
and working by means of levers two large reotanguleu* 
oars or paddles which were probably mtended to 
function on the non-return valve principle by means 
of flaps An mterestmg feature is the combined 
rudder and elevator arrangement which consists of 
surfaces fixed at right angles to one another, the 
whole, it appears, universally pivoted—a device 
which htis bwn attributed to Alphonse Penaud at a 
much later date Research is being imdertaken to 
discover the full significance of the design, but the 
disc has been placed on exhibition 

The Nauonal Physical Laboratory 
Thb report of the Laboratory for the year Jft34 is 
a well-illustrated and indexed quarto volume of 260 
pages. Each of tho eight departments of the Labora¬ 
tory gives a short account of its principal activities 
m an mterestmg and thoroughly readable form The 
mcrease m iwtivity m mdustry has produced a 
correspondmg mcrease m tho work ceu-ried out by 
the Laboratory, particularly m that relating to ship¬ 
building, and it has been necessary to call for over¬ 
time and to mcrease the staff The movement for 
the abatement of noise has resulted m demands on 
the Sound Department from the Mmistriee of Health 
and of Transport. Tho deaths of Sir Arthur Schuster, 
Sir Horace Lamb, Sir Alfred Ewmg and Dr. W. 
Rosenbam have deprived the Laboratory of four of 
its friends and supporters, but the changes of staff 
have been slight. The lectures on the work of tho 
Laboratory given at a number of provincial centres 
have been much appreciated, and ore to bo oontmued. 
The new buildings for photometry will probably be 
brought mto use this year, new high-q>eed wmd 
tunnels are already m operation and the Lithgow 
installation for testing propeller blades will be avail¬ 
able next year. The oomporison of standards of 
measurement of all kmds with those of other countries 
has been oontmued with satisfactory results. The 
■ound-isolating properties of walls and partitions of 
many types have been mvestigated and field tests 
of actual buildings can now be carried out. The 
work on refrigeration and preservation of food of all 
itmda has been oontmued for the Food Investigation 
Board, and that on proteetion &om and dosage of 
X-rays 4 md radium, for the Medical Research Council. 
The lubrkudJng vahie of the oils denved from the 
distillation of coal is toeing mvestigated, and tW 
production and working of the extremdy light alloys 
of magnesium ore being tested. Rapid advances are 
being made m our knowledge of the structure of the 
ionosphere, on which so many of the phenomena of 


The Oread Coulee Dam 

Ths Columbia River in the United States is 
second in size only to the hGasiasippL Owing to 


the fact that its source is high m a region of melting 
snows m the mountains of western Cemada and 
Montana, its discharge is more continuous than that 
of all the and regions of tho west and the middle west 
combmed. In an article m the Seumtxfio Awtertcon 
of Apnl, Grace Kirkpatrick gives an interesting 
account of the Grand Ckmleo (Grand Valley) dam 
which engineers are now busily constructing. In 
prehistono times the Columbia River, then much 
larger than it is to-day, was dammed by a glacier, 
and the torrents of water which poured through the 
high cliffs bordenng the nvor flowed down and 
formed the Grand ciouloo. Tho walls of tho valley 
ore m some places 1,000 feet high Tho upper 
20 miles of tho nver are being closed with dams at 
esKih end to form a huge reservoir. The Columbia 
River sweeps across the State of Washmgton and 
forma for many miles the border between Washington 
and Oregon. On the plateau above its oanyon-like 
banks are nullions of and acres known as tho Columbia 
Basm which if suitably irrigated would be one of tho 
most fertile lands m the world. The dam is bemg 
built in two units—the high dam and the low dam. 
The latter is exclusively a power development while 
tho high dam will be used for power, irrigation, 
storage and navigation development The dam will 
raise tho waters of the Columbia so that they can 
bo pumped mto the reservoir of Grand Coulee 
and will then.flow over the paroned acres of the 
Columbia Basm The blocking of tho nvor will 
create the largest artificial lake m the world. It 
IS 151 miles long and will extend mto Canada. The 
spillway in the centre of the high dam will be 1,800 
feet long and no lees than 325 feet high. 

Costs of Electnc Lightmg since 1910 

Thb lowering of the cost of the electric hght during 
the last twenty-five years, mainly due to scientific 
research and improved engmoering methods, is fully 
a|q>reoiat«d by few. In 1910, carbon filmnent lamps, 
which had held the foremost place since the inception 
of the moandesoent lamp, were rapidly being replaced 
by tantalum and tungsten lamps giving almost twice 
as much light for the same electric power. In the 
same year, by means of tho new ‘squirted’ filament 
lamp, the light-giving effioieocy was more than 
doubled. In 1012 the drawn tungsten filament nearly 
trebled the effloienoy. All these lamps were vacuum 
lamps. In 1010 the mvention of the gas-fllled lamp 
trebled the efficiency, and the latest type of gas- 
fllled lamp, the ‘ooUed coil’ has nearly 

quadrupled the li^t ^oienoy, givii^'ll-25 lumens 
(fq>proximately O-O candle) per watt. Many con¬ 
sumers are now getting their electnc hght at a cost 
of 0-6d. per umt who hod to pay Od. or more per 
umt m 1910. Electnoal engineers and soientifio 
workers may well be proud of lowering the cost to 
one fiftieth of what it was m 1910. 

Metallurgical Research 

Thb lecture given by Dr. H. Moore, director of 
the BritUi Non-Ferrous Metals Resewch Association, 
before the London Section of the Institute of Metals 
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on November 8, 1934, pubbshed m the March issue 
of the Institute’s Journal, constituted an extremely 
valuable review of the more munediate past and 
future of metallurgioal development. Under the title 
of “Recent Trends and Future Developments m 
Metallurgical Besearoh”, Dr. Moore surveyed the 
application of physical and physioo-chemioal methods 
to the study of metals and alloys, with particular 
reference to the industrial appUoation of the results 
of research. In the period under review—the past 
decade—the output of metallurgical research has 
undoubtedly been unparalleled, but m Dr. Moore’s 
view the mam bulk of this large output has been 
concerned with the exploitation of fundamental 
concepts which had been developed more than ten 
years ago Research in progress at the present time 
18 reviewed under six mam heads . meltmg and 
Bohdifioation, workmg of metals, heat treatment, 
mechamcal properties, corrosion, and electro-de¬ 
position, and the directions in which work may be 
expected to proceed m the near future are outlined. 
The impression gamed from this exceptionally 
mterestmg and vinle address is one of boundless 
fields of research, offermg fasoinatmg possibihties m 
the extension of the use of metals for a very wide 
range of purposes for the benefit of civilisation. 

Science and Humanism 

In the quest for a unity underlymg the noh variety 
of the universe, philosophers are in constant danger 
of limiting themselves to unreal abstraotions and 
verbal dialectic. Both those who call themselves 
pragmatists, as dealing with things rather than with 
words, and those who prefer the fuller name of 
humanists, find that science, the most objective of 
human experiences, has a large contribution to make 
to our general body of thought. As is pomted out 
by A. Bey m “Les Mathdmatiques en Grdoe’’ 
(AetuahUa Saentxfiquae, 217. Pans: Hermann et 
Cie., 1935) the study of the history of scienoe may be 
recommended on two grounds. It may make scientific 
thought more accessible to philosophers, and may 
do something to break down, among scientiflo workers 
themselves, that narrow speoiahsation which is so 
prevalent to-day. Among the ancient Qreeks, as 
also in the Benaisaance, both ages of humanism and 
fitee inquiry, scimoe had a considerable place, though 
not an exclusive one. The humamsm of to-day has 
at its disposal an embarrassing array of tempting 
dishes; the difficulty is to make a well-balanced 
seleotion from them, and to' get the whole range of 
mental vitamins without aullering firom hyper- 
vitaminosia. 

DsKfiption and Idcnbflcatioii of Species 

In qiite of the three quarters of a million species 
of animals which have b^n described bmmnially, it 
IS rema^ble how httle there is of organised plan 
in the descriptions, taken as a whole. Some authors 
of new qieoies are content with a few lines of obar* 
aotensation, others seem to describe, not a species, 
but the total eharaoters of an individual ^peounen. 
It is partly that qieoiss are not fixed, and that few 


writers, even on the same group, would agree upon 
the eharaoters to be selected as ontena of speoifio 
rank, partly that the ontioal characters withm 
different groups appear to be so diverse, that no 
common plan would fit more than a relatively few. 
Dr. 84venn loard has made a bold attempt to 
standardise descriptions of species by advocatmg a 
method which he calls “la m^thode des nombres 
signal^tiques’’ (Revue de Path. comp. Hyg. gen., 
Nov. 1934) It looks quite simple. Shortly, it is 
that, m regular order, parts of the specimen to be 
identified or described are exammed, and the result 
for each part is represented by a number. The key 
to the parts to be exammed for a particular group, 
and to the number corresponding to a particular 
character, say, legs yellow, is to be found m a set 
of “Tables de oorrespondanoe’’. Thus the special 
character of each part has its own particular number, 
a short-hand way of wntmg a description which 
normtdly would oontfun at least a few words for each 
part 

Species Formula 

In descnbmg a beetle, for example, Dr. Icard 
chooses seven eharaoters, always read in the same 
order—colour of thorax, colour of elytra, form of 
thorax, form of elytra, form of feet and tarsi, form 
of anteniUB, form of head. Each character, m a 
particular specimen, is represented by a number— 
the nombre etgnaUtique or descriptive number, so that 
the total description of the specimen as regards 
specific characters may be represented by a series 
of numbers—the formule eignalitique or specific 
formula. We wish to identify a beetle ; we translate 
one by one its characters mto the appropriate 
number; then havmg composed our speoifio formula 
we search for this particuleur formula m another 
book of words, “Le Repertoire general”, and if wo 
find the formula there we shall also find opposite 
it the name of the spooies which possesses this 
oharaotenstio association of oharaoters It is wi 
attractive idea that the plant and animal worlds 
should be so completely tabulated that a set of 
symbols would identify any of their members, and 
if the method would enforoe upon desonbors of 
qiecles defimteness in obaracteriaation and brevity, 
it might be well worth a trial. 

Suggested Biological Survey for Union of South Africa 

In the South AJriooM Journal of Sotenoe (Nov. 
1934, p. 896), Dr. R. Bigalke makes a plea for the 
inauguration of a biologioal survey m the Union. 
During 1911-33 the Provinces spent £607,674 in 
connexion with fish and game preservation and the 
destruction of-vwnun, and the suggestion is that a 
biological survey would furnish sdentifio information 
for the more efficient use of such expenditure. The 
survey would be a unit of the Department of Agri- 
culture, and it would set in the forefront of its alms 
the solution of pressing eoononw problems, such as 
the biology and control of pisdatiny animals, of 
noxious rodants, ot rabies transmitten, and th^ 
r^atton- of wild birds to agri^tura. Before such 
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mvwtigationa had progreaaed far, the need for 
fauniatio surveys would become obvious, cuid for the 
prosecution of these oo-operation would be sought 
^ith the various museums. The author estimates 
that such a survey could be set going with a staff 
of not less than six biologists, who should have t^en 
soology as a major subject and botany and geology 
as minors. But can any thorough study of fauna 
be earned out without recourse to fairly thorough 
statistical analysis, and the author says nothmg 
about mathematical qualifications 

The Men of the Trees 

The tenth annual repiort of the Society of the Men 
of the Trees reviews the work of the past year, which 
has shown an mcreased membership of the Society, 
inaugurated by Mr. St Barbe Baker The work 
of the year has mcluded lectures, meetings and 
exhibitions. Of the latter, the chief was the Inter¬ 
national Picture Exhibition, held at Grosvenor 
House, Park Lane, London, throughout November. 
Thirty-seven countries assisted the exhibition by 
sendi^ tree pamtings by some of their foremost 
livmg artists, and also treasures from the national 
collections. Several addresses were delivered at 
meetings by Ambassadors and Ministers accredited 
to Great Bntam The opening address was given 
by Field Marshal Viscoimt Allenby, who dwelt upon 
the importance of forestry and tree-planting m Great 
Britam to make good the wastage of the late War 
Lord Allenby, even before the War was over in 
Palestme, had started to restore the land by tree¬ 
planting, a commencement which inspired the Men 
of the Trees to carry on the work. Before opening 
the exhibition. Lady Georgiana Mure pointed out 
that forestry and the care of trees is a world-wide 
thing and that we can “meet our finends from 
Overseas on a common ground of good fellowship, 
occasioned by the mutual admiration and love of the 
countryside and its chief onuunent, trees’’. Mr. 
Baker directed attention to the advantage &om an 
sssthetio point of view, as well as the hygiemc and 
economic, of planting up the slagheaps m the Black 
Country of England, and stated that a part of the 
proceeds from the exhibition was to be devoted to 
that object. 

Cereal Synonyms 

The Cereal Synonym Committee has come to a 
number of decisions on the stocks of cereals which 
it examined m 1934. In unving at these decisions, 
the Committee was guided by the following definition 
of a o4eal synonym : “The Cweal Synonym Com-' 
mittee regard two oerefls as synonyms when th^ 
piesait precisely similar motpholofdoal characters, 
and when they also possess idrattical physiologioai 
charaoters in so far as they oan be detwmiaed. Even 
then by this term they do not necessarily imply that 
Uieee two varieties are of identical origin, though 
doubtlees in the majority of oaaes they are. The 
possibihty ot two oereals of different parmitage 
presenting a oloee. If not oonqilete aiinilarity as 
to made their individuality has not been lost sight of. 


But the Committee have to deal with facts as they 
are ; they, therefore, regard as synonyms all ooreals 
which are identical m the sense used above even 
when they know that the origins are different. Before 
the Committee come to a conclusion oonoeming the 
synonymity of any vanety the breeder and/or the 
mtroduoer is given an opportumty of demonstrating 
to the Committee such differences as he may olatm 
to exist between hia variety and the type variety.’’ 
In oomplianoe with the request of the Committee 
that as much publicity as possible should be given 
to Its decisions, the National Institute of Agnoultural 
Botany, Cambridge, has published a leaflet giving 
full details of the findings for the wheat, oats and 
barley varieties mvestigated. 

Review of Agricultural Research 

'The Royal Agnoultural Society of England has 
recently issued its Journal for 1934, vol 96. As last 
year, “The Farmer’s Guide to Agnoultural Research" 
has been incorporated with the annual publication, 
so that It may be available to every member of the 
Society At the same time a number of copies are 
being bound separately for distribution to the Press 
and to centres of agnoultural education and researoh. 
This valuable survey of reoent seientifio work has 
been earned out on the same Imes as m provioua 
jrnare and the authors responsible for the vanous 
sections, namely, crops and plant breeding, diseases 
of animals, farm unplements and machinery, farm 
economics, dairy farming and dairy work, the feeding 
of livestock, and soils and fertilisers, are the same 
as in 1932 The work dealt with is not limited to 
research conducted m the British Isles, but includes 
references to results achieved m any part of the 
world from which light may be thrown on the 
problems of British agriculture A few copies of 
previous issues (1926-32) are still available. 

Bntisb Standard SpeoficaCioiu for Laboratory Glaasware 
In further development of the work which is now 
being earned out by a committee of the Chemical 
Division of the British Standemls Institution in the 
standiutdiBation of laboratory ware moludmg soientifio 
glassware, Bntish standard specifications have just 
been issued for graduated measuring cylmders, C^w 
receivers, Nessler cylmders and Potn dishes. Copies 
of the specifications (Nos. 604, 606, 612 and 611-1935 
respectively) may be obtamed from the Publications 
Department, Bntish Standards Institution, 28, 
Victoria Street, London, SW.l, pnoe 2b, 2d. oMh 
post paid. 

New Museum of Pracucat Geology, South Kcnimgton 
The opening of the new Museum of Practical 
Geology, South Kensington, London, S.W.7, and 
the oelobrations of the centenary of the Geological 
Survey of Great Bntain, will take place on July 3-4. 
The opening ceremony will be performed by H.R.H 
the Duke of York on July 3 at 3 p.m. A preliminary 
aooount of the prooeedings appeared m Natuhe of 
March 23, p. 463. In the final programme now 
issued, it 18 announced that the director of the 
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Ctoologioal Survey, Sir John Flett, will deliver an 
address on July 4 on the history and functions of 
the Museum, m the lecture hall of the Viotoria and 
Albert Museum. Several geologiosl excursions have 
been arranged to follow the celebrations, and delegates 
will have the opportunity of studying, under expert 
guidance, the Isle of Wight and mainland opposite, 
the Wealden district, South Wales and Bristol, or 
Edmburgh and surrounding country. Further in¬ 
formation can be obtained from the Director, Geo¬ 
logical Survey of Great Britain, Museum of Practical 
Geology, South Kensington, London, S.W 7 

Annouflcementf 

Wk regret to announce the death, which occurred 
on Jimo 14, at the age of seventy-six years, of Prof. 
J, B Cohen, F K S , emeritus professor of organic 
ohemistry in the University of Leeds 

Thk followmg awards of the Royal Aeronautical 
Society have recently been made Sooiety't Stiver 
Medal, Mr. C C. Walker and Major F B Halford; 
Simmt Oold Medal, Dr L Aitohison j Taylor Gold 
Medal, Mr F. Rodwell Banka; Bush Memorial 
Prize, Dr H Roxbee Cox 

Thk Trustees of the Lady Tata Memorial Fund 
announce that, on the recommendation of the 
Scientific Advisory Committee, they have made the 
following awards of scholarships and grafits for the 
noademio year 1935-36 These awards were open 
to suitably qualified persons of any nationahty, for 
Toeearch work m diseases of the blood, with special 
reference to leukaemia Scholarships Dr M. C G, 
Israels (Manchester), Dr, O Kaalund-Jbrgensen 
(Aarhus). Grants : Prof W Bdngeler (Danzig), 
Dr J Engelbreth-Holm (Copenhagen), Dr. Karl 
Hinsbeig (Berlm), Dr Ch. Oberlmg (Paris), Prof 
Eugene Opie (New York), Dr. Lucy Wills (London). 

A oomrHRKNCK on some aspects of the metallic 
state will be held in the H H Wills Physical Labora¬ 
tory, University of Bristol, on July 2-6 One of the 
University halls of residence will be available for 
those attending the conference, and anyone wishing 
to have accommodation reserved there is requested 
to eommunioate with Prof. N F. Mott, H H. Wills 
Physical Laboratory, The University, Royal Fort, 
Bristol, 8. 

In connexion with the Noisb Abatement Exhibition 
at the Science Museum, South Kensington, a con¬ 
ference at the Museum on June 28-28 has been 
arranged by the Anti Nowe League, 68 Victona 
Street, S.W.l. The programme meludes discussions 
cm “Sound and Noise”, to be opened by Dr, O. W, C. 
E.aye, of the National Physical Laboratory; on 
tegad and housing aspects of noise; on the noise 
problem in relaticm to education; and on “Health 
and Noise”, to be opened by Lord Border. 

It has moetotly been decided by the Italian 
Ministerial Council that the pactie^;>ation of Itahabs 


in International Congresses should depend on Italian 
being made one of the official languages. 

Wn have received the commemoration number of 
the CoUiery Guardian and Journal of the Coed and 
Iron Trades, which celebrates the 150th volume of 
that paper; as there are two volumes a year, this 
means that this paper has boon issued for seventy- 
five years, no mean achievement for a technical 
paper The paper oommenoes with a review of 
British eoal mming during this period and with a 
brief account of the history of the journal smce its 
formation. This is followed by a senes of articles by 
various men well known m the oolhery world for 
their eminence m the subjects which they have 
scleotod. 

A PROSMCOTUS has been oiroulated of the pubiioa- 
tion by Messrs MoFarlane, Warde, MoParlone, of 
New York, of the illustrations of the “Anatomy of 
the Human Body”, by Andreas Vesahus (1514-84). 
The drawings for this great work were made by John 
Stephen of Calcar m Cleves, a pupil of Titian. The 
book, a double crown foho (16 m.xSli m ), will 
oontam all the illustrations of the “Fabrioa” and 
“Epitome" , 228 plates have been prmted from the 
original blocks, 227 of which have been preserved m 
the Umversity of Mumoh, with the descnptive Latm 
text The work is edited by Drs. Lambert and 
MaUooh of New York, and Willy Wiegand of the 
Bremer Press, Munich. The subscription pnoe is 
100 doUora 

AKPLIOA.TIONS are invited for the following appomt- 
ments, on or before the dates mentioned .—A head 
of the Mechanical and Civil Engmeermg Department 
m the Sunderland Teohmoal College—TTie Chief 
Education Officer, Education Offices, 16 John Street, 
Sunderland (June 26). A distnot forest officer, and a 
district estate officer m the Forestry Commission— 
The Secretary, 9 Savile Row, London, W.l (June 26). 
A lecturer in rural science and gardening m Bangor 
Normal College—^The Registrar (June 26). A lecturer 
in mathematios and eleotrioal transmission and dis- 
tnbution of power in tho Derby Teohmoal College, 
Green Lane, Derby—^The Clerk to the Governors 
(Jime 29). A lecturer m engineering m Loughborough 
College—^The Registrar (June 80). A lecturer in 
orgmuo chemistry in University College, Exeter— 
The Registrar (July 1) A lecturer m agnonlture and 
farm director m the Midland Agricultural College, 
Sutton Bonington, Loughborough—^The Prinoipal 
(July 2). A lecturer m ognoulturol chemistry and 
physios m the Swanley Horticultural College for 
Women, Swanley, Kent—^The Pmuupal (July 8). A 
profoeaor of mming m the Umversity of Leeds—^Tha 
Registrar (July 8). An assiitant in the Admiralty 
Teohmoal Pool (eleotrioal engmeoring)—The Secretary 
of the AdmiraRy (C.E. Branch), Wbiteball, S.W.l 
(July 13). A botanist at the Rubber Reseacoh 
Institute of Malaya—^The Secretary, London Advisory 
Committee fnr Rubber Beeetuoh (Ceyloa and Malaya), 
laafwrial Institute, S.W.7. A leoturer in civil eii- 
gmwring and building in tbe POTtsmouth Municipal 
OoUefe-rThe R^ktcar. 
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Letters to the Editor 

Th» Editor does not hold hxmaelj reaponaibU for opinions expressed by his correspondenU. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for thu or any other part of Natubbi No notice is taken of anonymous communications 
Notks on points in some op this week’s m:tters appear on p 1042. 
Correspondents are invited to attach simhar summaries to their communications. 


What IS a Colloid? 

Association is the oharaotenstio factor m the 
colloidal state. 

Without it, no filnis, fibres, glasses, reams or 
plasties, no jollies, gels, liquid crystals, coagula or 
gelatinous precipitates, no high viscosity (Graham’s 
oolloidosoope), no opalescence, no colloidal particles 
built up of a myriad of ordinary atoms or molecules, 
no eleotrosmosis or streaming potential, no membrane 
equilibrium or any of the effects defined by Loeb as 
‘colloidal behaviour’, no stabiliamg agents or pro¬ 
tective action or sensitisation, no stabihty however 
transient of the great majority of colloidal particles 
which are dependent upon structural arrangement, 
not even tho folding of the long cham molecules that 
gives tho characteristic properties to such colloids 
as wool or rubber , none of the beautiful and varied 
architecture which utilises as budding stones the 
colloidal particles, which are themselves products of 
association 

In recent years there has been a tendency, par¬ 
ticularly on the part of some who have been 
emphasising the immensely long cham structure of 
oertam natural and synthetic colloids and their 
relation to viscosity m very dilute solution, to do 
away with the term micelle and to think only of the 
mdividual molecule os a single simple kmetio uiut. 
However, since the oonvmomg work of Sponsler, Dole, 
Meyer, Mark and Staudinger, no one now questions 
the long chain nature of such molecules as cellulose 
Soaps are still recognised as association colloids, 
and the association of their molecules and ions is 
known to produce particles of orderly structure Yet 
this distinction is moompletely valid, for in dilute 
solution, to which Staudmger’s formulations are 
confined, soaps are not colloids at all. As a matter 
of principle, m sufficient dilution m a suitable 
meiuum, all ooUoids are resolved mto their molecular 
Of ionic constituents, as happens with sols of WO( 
and VjOi Few would care to deny association m 
higher concentrations, but are we to assume that m 
oontrast to soaps or suspensions the association of 
long oham molecules is wholly disordered T 

Whereas in dilute solution simple sulphomo acids, 
as will bo shown in a series of articles olsewhero, 
consist of ordinary molecules and Ions, in concentra¬ 
tions above N/IO association is so predominant as 
wholly to submerge the influences disouBsed in the 
interioaje attraction theory The result is that 
effects such as oonductivity, fleezing point lowering, 
and electromotive force hucease instead of deorearing 
with concentration. Association must be of the 
oohesive van der Waals* type, emphasising the 
principle of ‘like to like’, 

Whm association is so predominant in such simple 
coses, it must be important in the behaviour of ch^ 
molecules, and indeed must be a factor ohrays to be 
reckoned with in all solutions. 

James W. MoBaim. 

Stmiford University, 

OidifonUa. May 22. 


Raman Spectra of Deuterobenzenes and the Structure 
of Benzene 

Tbs letter by Klit and Langnoth in Nature of 
June 8 (p 956), recordmg Raman frequencies of some 
deuterobenzenes, leads us to report our own results 
so far as these overlap, although we had wished to 
reserve publication until tho problem of which these 
spectra supply only part of the answer had boon 
fully solved Klit and Langseth record 8 lines for 
C(D(, and I for each of C,H,D and C,IID, (not 
obtamed pure). This note relates to V,D, and CtH|D 
(both pure) ; we have not prepared C,HD, ; we 
have, however, exammed 1 . 4-C,H4D, and hope to 
study 1:3! 5-C,H,D, also, for the followuig reason 
An acute problem concerning the structure of 
benzene was raised when Ploczek showed* that the 
same fundamental frequencies cannot appear in both 
tho Raman and infra-red spectra of molecules 
possesamg a centre of symmetry. Bhagavantam* 
and Knshnamurti* had directed attention to several 
apparently coincident frequencies m these two spectra 
for benzene, and this seemed to show that benzene 
has not the plane regular hexagonal structure (pomt 
group D^) which tho resonance theory requires. 
Various models of lower symmetry have been sug¬ 
gested by Placzek himself, and by Cabannos and 
Rousset*, Deitz and Andrews*, Weiler* and others 
One model of sufficient dissymmetry is the static 
K^kul6 structure, but to revert to this would be 
retrogiade on other grounds. The difficulty would 
disappear, however, if it could be shown that the 
comcidences are accidental, that is, that the identical 
or nearly identical frequencies depend m foot on 
different proper vibrations The problem is therefore 
to identify the proper vibrations, and this we shall 
do by measurement of the H-D dkplaoements, first 
when the total symmetry of benzene is mamtamed 
as in C,D„ and secondly when different elements of 
symmetry are remov^, as in 1.3:5-C,H,D), 
1.4-CJH*D, and C,H J) At present we are studying 
the Raman, infra-red and ultra-violet spectra of 
C,D„ 1 : 4-C’,H4D, and C,H,D. 

c,H, oj >._ 

Utontun Thh Note K and L. Thli Note K. snd L. 
(0 e07 <8) 683 (3) 682 795 Z 

(II) 84S (1) 888 (2) 846 

866 (1) — 

(III) 898 (10) 0441(10) 04T 084 (10) 082 

(It) 1178 (8) 887 (36) 870 1175 (5) — 

iiss} - 

(Tl) 8040 (8) 2885 (3) 2287) |2271 (2) — 

(Tfl) 8084 (6) 8202 (5) 2202) 12060 (106) — 

Our Roman frequencies for and C«H(D are 

in the accompanying table ; approximate mtoisities 
are given in parenthesis, but not polarisations, as 
these measurements are not yet complete The 
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C,D„ m.p, 8 8°, was prepared by our sulphuno acid 
method’, and the m p. 6-6°, by the Qrignard 

roaotLon. Kiit and Langseth’s frequencies (they do 
not record mtensitios) are added for eomparison. 
The agreement is satisfactory, except for Ime (ii), 
which they dnd undisplaced m C«Da, whereas we 
observe a very striking shift. The self-consistent 
allocation of frequencies suggested bolow would 
have been impossible without this result Frequencies 
are m cm 

No scheme of identification can bo regarded as 
final which is based on only part of the evidence, 
but it 18 of interest that our frequencies permit 
an ediocation oonaistent with the symmetry Dji. The 
proper vibrations of this benzene model have been 
formulated by E. B. Wilson*, and Dr E. Toller has 
given us the results of an equivalent oaleulation and 
of an unpublished theorem leading to frequency 
relations by means of which any assumed model may 
be tested. This theorem relates to the product, Iljrv, 
of the frequencies, v, of any complete set of proper 
vibrations of like symmetry, N ; it gives, mdeed, 
the quotient, -ry = (nj^v),/(njfv)„ for any two 
compounds 1 and 2, which differ only isotopioaUy 
witli resTOCt to one or more of their atoms. 

The Z)rt benzene model requires seven Baman 
fundament^, divisible into throe symmetry classes 
having distmctive relations between the tensor com¬ 
ponents, Ott, of the change of polarisabihty (6-fold 
axis » s). Class A' {Om <*’ cw’ contains two 

totally symmetnoal (‘breathing’) frequencies, one 
mvolvmg mamly C-H stretching, and the other C-C 
stretching. Class O' (c« = =» 0) has one degener¬ 

ate vibration oorrespondmg to C-H bending per¬ 
pendicular to the ring. Class D' (cg» ■= —cw. <)»<■■ 0) 
oompnses four degenerate frequencies, one dependent 
mamly on C-H stretching, one on C-H bending, and 
two on rmg deformation, all m the plane of tho ring, 
polled to C«H« and C«D„ Teller’s theorem gives 
T^P - 1-41, T^P - 1-29, rV = 2-00 (usmg dis- 
tanoes C-C, 1-42, and C-H, 110 A), 


VH HI 

ijc El- 

» 



Q. Plaozek recognised the strong line (iii) as the 
C-ring ‘breathing’ vibration, and E. B. Wilson has 
Slighted* that the doublet (v) arises ^m the 
accidental degenera^ of a fimdamental with a 
combination tone. <W allocation is shown in the 
approximate graphical representation (F^. 1). 'Ihe 
symmetry classes are A' •- ui -|- vii, C* — li and 
B' - 1 iv -f V -)- VI, which gives •. 1-41, 

— 1*28, — 1-96 (using the mean firequenoy 
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of the doublet). Withm classes A' and D' the 
sqiarate approximate vibrations are allocated by 
means of the frequencies and the frequency shifts. 

W. R. Angus. A. H. Lkoxib. 

C. R. Bailby. 0, a. Raisin. 

J. L. Qubav®. C. L. Wilson. 

C. K. Inoold. 

Umversity College, 

London, 

June 8. 

• Ulpilger Vortrtse, 1981, p 100, tL hi. 

‘ Indian J. Pk^ , a, eiS , 1980 
‘ibid, 6, 643; 1932 

• Aim Pka* . U, tS», 1983. 

• J ClHm. Phyt , 1, 82 , 1983 
*Z. PJktit., W, 68; 1984. 

' HlXOU, IM, 784; 19S4. 

•rSv* Bn, U, 708 1984 

• IM , 49, 148 , 1984. 


A New Nitrogen Afterglow Spectrum 
In a oommunioation m these columns’ I directed 
attention to the presence of two members of the 
V^ard-Kaplan system of mtrogen m the spectrum 
of the afterglow that was discovered by mo m 1934*. 
Although very weak, the presence of these bands 
was the first direct proof of the existence of meta- 
stable molecules m active mtro«n. The spectrum 
of this afterglow was a very faithful reproduction of 
the auroral spectrum 


2977 8169 8871 8677 

I I I I 



Fra 1. 


I have recently photographed the spectrum of the 
afterglow which is produced when the current is 
greatly diminished relative to that which produces 
tho auroral afterglow. In fact, the current waa 
so small that the discharge m the tube was 
barely visible. The spectrum of this afterglow is 
shown m Fig. 1, and it differs from the 1934 
afterglow m t^e absence of the first-negative bands 
of N|'*' and in the great enhancement of the rela¬ 
tive mtensity of the Vogard-Kaplan bands. The 
wave-lengths of some of the members of this 
astern are marked on the bottom of the figure and 
those of tho second-positive system on the top. 
When it 18 recalled that the Vegard-Kaplan system 
is emitted by the A*E metastabie molecule, the 
remarkable nature of this speotrum is realised. The 
intensity of this system relative to the second-positive 
bands is muoh greater in Hus afterglow than in any 
other source so far observed, afterglow or discharge. 

Several times recently I have offraed the hypo¬ 
thesis that some of the radiations from the night sky 
agree closely with observed and predicted Vegard- 
K^an bonds. The discovery of this new afterglow 
speotrum greatly favours that bypothesiB. Also in 
its support is the great increase in relative intensity 
of the green auroral line when the ourrmt in the 
rapidly interrupted discharge is made eq^ to the 
one that produces this new afteiglow. Tbo retathw 
intensity of the green line is increased at least by a 
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footer of ten over that reported by me* recently m 
theoe oolumns. It is suspected that moat of the 
green hne radiation m rapidly mtorruptod diaoheugea 
ansee m the afterglow, and further experiments are 
in progress m order to verify this fact. 

Joseph Kaplan. 

Umveraity of California 
at Los Angeles. 


> NAIUas, IM, 28S, ISM 

•P**t Rnji. 8t1, 1M4. 
• NAICU, in, 229, Feb 8, 


Electronic Charge from de Broglie Wave-lengths of 
Electrons 

WoBK has been going on for some years at 
Uppsala for the purpose of moroasing the accuracy 
of the determination of electron wave-lengths. A 
high-tension set has been arranged, with a special 
electron valve smoothing ciroiut taking up changes 
m mput and out^t, and a tension regulating device 
mcluding a standard cell, so as to give high tension 
accurately known and steady withm 0*01 per cent 
Cathode rays from a hot lament, accelerated by 
this tension (F = 16-30 kv.) and passing through 
two narrow slits aro diffracted by an etched galena 
crystal, givmg nee to oross-gratmg diffi^tion 
patterns*. With this arrangement one gets very 
sharp spectral Imes of different orders. The angles 
of diffraction can therefore be measured with great 
accuracy. From these data one can calculate the 
wave-lengths of the cathode rays with an error less 
than 0 1 per cent, the gratmg constant of galena 
being well known*. 

Usmg such wave-length values, one can make 
mterestmg calculations of several atomic constants. 
If, for example, we combine de Broglie’s equation. 


with the expression for the Rydberg constant. 


„ 271 * 8 * 711 ,, 

we obtam for the calculation of the electronic charge 
F*/« X'*/* 

R is known from spectroscopic measurements with 
very great accuracy, and e/m, is fairly well known 
and enters the formula m the power 1/4 Thus, we 
oui hope to find s with an accuracy sufficient to 
enable us to ohooee bef/ween oil drop and X-ray 
values of e. 

Preliminarymeasuremfoitsgives (4*796 db 0*010) 
X 10*^ 

The work is proceeding and a definite and detailed 
report will shortiy be published elsewhere. 


A Search for the Extreme Infra-Red Spectrum of 
the Sun 

This solar spectrum m the infra-red has been 
thoroughly mveetigated throughout the range of wave¬ 
lengths up to about 11 |i Relation of longer wave¬ 
length 18 practically completely absorbed, chiefly by 
the water vapour present m the atmosphere Accord¬ 
ing to E. von Bahr*, there are reasons to expect, 
from theoretical considerations, that for wave¬ 
lengths greater than ca 400 |i, water vapour will be 
agam transparent. In 1914 Rubens euid Sohwarz- 
schild* made an attempt at the Astrophysical 
Observatory at Potsdam to measure the mtonsity of 
solar radiation m this region of the spectrum by using 
the quartz lens method for isolating it, but the 
mtensity proved too small to be detected even by 
means of the very sensitive instnimont they used 

On the suggestion of Prof M A Lewitsky, we 
made a sunilu attempt last summer m the ex¬ 
ceptionally clear atmosphere of the southern slopes 
of Mount Elbrus (Caucasus) at an altitude of 3,000 m. 
above sea-level. For isolatuig the extreme infra-red 
radiation, we used two sheets of black paper placed 
m front of a metal mirror 00 cm m diameter, this 
focused the radiation transmitted through the paper 
on to one group of junctions of a differential surfcKie 
thermopile, which was used m order to mmimise the 
otherwise very considerable influence of stray radia¬ 
tion and changes of temperature The thermo- 
current was measured by means of a photo-relay 
similar m design to that described by Bergmann*. 
For illuminating tho differential photo-cell of this 
relay we used a heliostat 

The apparatus proved so sensitive as to enable 
us to record one tenth of the radiation that was to 
be expected according to Planck's law for the region 
beyond 400 g, that is, the only region of wave¬ 
lengths likely to pass through the water vapour of 
atmosphere, two sheets of black paper and a quartz 
wmdow, 2 mm. m thickness, of the thermopile 

Smoe the layer of the atmosphere below 3,000 m 
holds about five-sixths of tho total amount of water 
vapour contained m the atmosphere, we may take 
it that, so far as the absorption of the sun’s rays by 
water vapour is concerned, the conditions of our 
experiment were about five times as favourable as 
those of Rubens and Schwarzschild, who worked at 
low cdtitude and in a contaminated atmosphere. On 
the other hand, the sensitivity of their apparatus 
was about twice as great as that possible with 
our cqiparatus m the open air Although we had 
thus, on the whole, somewhat better conditions than 
^ey, we also were unable to detect any trace of 
radiation from the sun in the extreme i^ra-red. 

A detailed deecnption of our expenment will be 
published elsewhere. V. G. Vafiadi, 

S. S. Kbtvioh. 

Optical Institute, G. V. Pokbovsky. 

Leningrad. 

■ B Ton Bshr. Far*. DmUteh PKt/t 710 , 1913 

• Bobciuuiid SchvsroobiM, Stonwtei«Hdto7Vwu.AtaiLWaMs«A., 
702, 101«. 

• LBernnsim. FA**. JT , IS, S88 , 1981 


S. V. FlUXaBN. 

Physios Laboratoiy, 

University, Uppsala. 

Hay S2. 

8. T. Pri«Mn, Arti* /. JTst AKr. «. fn., MB, No 8 ; 19M 
X. V. Sstpsl, UK Jfo. 9, 1M(. 


Philosophy and Modem Sdcncc 
It is disconcerting to find how rarely physical 
scientists trouble to make themselves familiar with 
the results of recent psychological mvestigation, even 
those results of the more important and far-ieachmg 
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kmd W hile the psycho logistiswell-nigh constrained 
to follow, m a general way at least, the progress of 
physical inquiry, the physicist, when he ventures 
into the jMychologioal field, almost mvariably has 
recourse to a number of obsolete ideas, ideas which 
have long smoe been discarded by psychologists 
themselves 

What, for example, does Dr. Jeffreys mean by the 
term “sensation”, which he uses so freely in his 
letter under the alxive headmg m Natctre of June 1 T 
Does ho moan the mental act or process of arnatng 
(more properly, the mental act or process of per- 
oeivmg), or does ho mean that which m aensed (or 
perceived), what it is now usual to call the aenaum 1 
If he means the former, then certainly “each sensation 
IS private to one mdividual” ; but, in that case, “we 
cannot,” as Dr. Dmgle says, “speak of obsorvmg 
sensations”, not at all events m the way Dr Jeffreys 
implies, because, as Dr. Dingle puts it, the “sensation” 
IS observing and “not a thmg to be observed” If 
Dr. Jeffreys means the latter, then no doubt a sen¬ 
sation can bo observed , but, in that case, it is sheer 
dogmatism to assert that sensations “obviously do 
not exist when they are not observed” That is by 
no means obvious , on the contrary, I imagine most 
modem psychologists would agree with fitout that 
sonse-qualities, such as colours and sounds, “do 
essentially enter mto the constitution of the material 
world” It requires, mdeed, but little reflexion to 
see that what Dr Dingle calls a “sensation of white¬ 
ness” (that 18 to say, the awareness of whiteness) is 
not itself white, any more than the apprehension of 
a triangle is itself triangular 

There is oorresponduig confusion in the use of the 
term “concept" It is, of course, impossible here to 
discuss m detail the nature of oonoopts , but briefly 
a concept may, psychologically considered, be said to 
be a way in which universals are cognised. Clearly, 
however, neither a ghost nor the planet Neptune (re¬ 
ferred to m the correspondence m question) can be said 
to be either a universal or a concept, each is no 
less mdividual and particular than a piatch of blue 
or a sound Nor is it m the least degree tme to say 
that what are sensations to one person are concepts 
to another person. I take it that by “concepts” the 
writer means, m this context, what ate usually called 
“images” ; and that he mtends to assert that what 
one person is sensing another person can only imagme. 
Even that, however, is far fiom obvious, and cannot 
be laid down as an indisputable truth. 

G. Dawes Hiots, 

9, Cranmer Road, 

Cambridge. 

June 4. _ 

Othebs beside Prof Duqgle find this discussion 
“amusing”*. Each disputant iq trying to show that 
only his philosophy is compatible with science, if 
he succeeded, he would surely destroy the object of his 
attempt. For the distmctive feature of scientific 
propositions, and presumably the source of their 
evioMitial value, is that they can be bebeved by 
anyone, whatever his philosophy 

Of course, this agreement may be illusory. Profs 
Dingle and Levy, who have such strong and such 
divergeilt>iB«ii »bout the “external world", may be 
assenting to mtirely different propositiems when tb^ 
boUi assent to (say) Ohm’s law. But then there is 
no science for them to quarrel about. If they sue 
assenting to the same proposition, surely their first 
s^ shc^d be to find out wlmt this pcopo^tioo is. 


Of oouise, they will never agree as to why they agree i 
but they might agree as to what they are agreeing 
about. They will never achieve even that, while they 
insist in dragging m conceptions, such as reality and 
existence, that ho at the very core of their differences, 
Nobuak R. Cahfbsu,. 

June 3. 

■ Natdui, ue. eiz, June 1, 1635 


It does not seem to have occurred to the parties 
to this controversy that it is based, like so many 
controversies, on a difforonce of defimtion of terms. 
Prof. Dingle describes the method of science and 
defines the “logical network” resultmg w the 
“external world” Others might prefer the term 
“scientific world” or the “scientific picture of the 
external world”. To Prof. Levy the “external world” 
IS what tho man of science studios , to Prof. Dmgle 
the result of these studies So we have words, words, 
words 1 

In his letter m Nature of May 2S, Prof. I,evy 
describes two Bohools of thought, and by so doing 
unpbes that they are antithetic One “claims that 
science is an historical phenomenon produoeil by 
human beings m their handling of the world of which 
they are parts, a social practice . . .” ; the other 
school sees science “as the organisation of our 
experiences m logical form” I belong to both these 
schools and sec no mconsisteucy m doing so I do 
not, however, accept Prof Levy’s corollary to his 
description of Ins first school that the man of science 
should be responsible for the social consequences of 
his work Were such a doctnne to be acted upon, 
a scientific laboratory would become an arena for 
the disputes of ethical teachers and party politicians I 
C O. Bartbum 

32 Willoughby Road, 

Hampstead. 

May 27. 


Social Research 

The lecMling article on "Road Traffic Research” in 
Natube of April 13 directs attention once agam to 
the need for scientific research into social problems, 
for which 1 contended m my communication in 
Nature of December 9 (p. 898). The present very 
unsatisfactory condition of rotul traffic is but another 
instance of Government action m a matter of 
which those responsible have an inadequate know¬ 
ledge. As IS stated m Nature of April 13, “The 
tragic position of the road traffic problem at the 
moment and tho sterility of all attempts to dimmish 
accidents, whether by motor control, registration, 
insuring, licensing or deterrent enactments, are due 
primarily to the omission to base legislation on 
soientific experiments amd definite facts. In the 
absence of such study, well-mtcntioned legislation is 
apt to have consequences emd repercussions widely 
different firom' or even opposed to those for which it 
was designed” 

This passage emphasises the same need with regard 
to road traffic problems that my oommnnioatKm 
emphasised with rmard to industrial {nxiUcms 
mnerally, the need, that is, that there should be no 
legislation on industrial problems unless it is based 
on carefiilly ascertained facts, and not only facts 
ooDceming the industxiea themaelvee, but also (what 
is at least sa important) those ihowhtg whatprevioos 
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legislation has effected. Hie fact that there has boon 
more mdustnal legislation m Great Bntam during 
recent years than ever before in our history, and 
that our industries, instead of being better, are worse 
now than before, is in itself a proof that mveetigation 
18 urgently needed. “The aciiuisition of data is the 
first necessity.” From the study of those data there 
must gradually emerge prmciples of guidance m 
legislative matters of which we are m spre need • no 
greater benefit can be conferred by science on 
humeuuty at large than the discovery of these 
prmciples. It can scarcely bo hopod that legislation 
will be on right Imes m tho absence of this guidance, 
which science alone can provide 

Let it not be forgotten that our civilisation (of 
which mdustry is the mom support) has been built 
up by our forefathers and handed on to us as a 
precious heritage, and it is our first duty to posterity 
to see that it does not suffer while under our charge, 
but 18 passed on to those who will come after us m a 
condition somewhat better than that m which wo 
received it; to do less than this wo should bo guilty 
of breach of a great trust We are apt to boast of the 
great advance menlo by science, but what will be the 
verdict of the historic of tho far future when, m 
lecountmg the history of the critical times through 
which wo aro now passing, and m view of lator 
disasters, he makes the astonishing discovery that our 
legislation was framed without scientific guidance of 
any kmd ; that while it has occupied itself with 
the changes and movements takmg place m stars 
and nebulse millions of light years away, which can 
affect our civilisation not at all, it neglected those 
takmg place on our doorstops on which our very 
existence depended ? 


Meir, 

Stoke-on-Trent 
May 4 


Alan Blair. 


Essential Structural Discontmuities in Certain 
Adsorbed Films 

In connexion with some recent experimental work, 
it has been necessary to consider m detail the process 
of building up an airbed film which is formed by 
the adsorption on neighbouring solid atoms of tho 
two atoms of a diatomio gas molecule, and in which 
the adsorbed atoms are immobile and stable Such 
a film IS necessarily imperfect and mcomplete, having 
gaps or holes m it. 

For the sake of definiteness, let us consider 
adsorption on a plane m whioh each surface atom is 
surrounded by four equally spaced other atoms As 
the film is gi^ually built up, certam singlo surface 
atoms will find themselves surrounded by four filled 
places. Such atoms will be able to take no part m 
the adsorption process and will remam bore. The 
complete film thus of necessity has a sort of irregular 
mosaic struoture. 

It 18 important to know what proportion of t)io^ 
surface atoms remam bare To do this on experi¬ 
mental numerical test has been oamed out m whioh 
nei^bourmg pans of pomts on a diagram of such 
a inane have been selected at random and oocupied 
It was found that about eight per cent of the total 
number of surface atoms remam uncovered. In order 
to test whether the particular aasumption about the 
atomic arrangonent is of importanoe, a similar test 
waa oarried out cm a hexagonal arrangement, so that 
them could be six possible places for the second 


atom of a molecule to occupy. The numenoal result 
was practically identical 

The actual case under consideration was that of 
oxygen on tungsten, and experimental evidence for 
the existence of these gaps has been obtamed. The 
uncovered surface atoms wJl undoubtedly exert a 
much greater attraction on impmgiiig oxygen mole¬ 
cules than the other parts of the surface An adsorbed 
film of molecular oxygen has boon found of the right 
amount to corrosponci to adsorption on these gaps m 
the atomic film 

For the adsorption of molooular oxygen, these gaps 
must bo regarded as active parts of the surface. They 
would probably also bo centres of catalytic activity 
if one wore usmg a surface from which the atoimo 
film had not been removed If they wore, an amoimt 
of oxygen small compared with that required to cover 
the surface completely would lie sufficient to poison 
it 

A full account of experimental methods and their 
application to tho study of these films is toady for 
publication, together with a discussion of other 
properties of tho gaps. 

In conclusion, it may be pomtod out that almost 
any immobile arlsorbed film, except one formed by 
tho adsorption of gas molecules on neighbourmg 
surface atoms without dissociation, will have essential 
irregularities of a similar type 

J K. Roberts. 

Department of Colloid Science, 

Cambridge 
May 29 


Lattice Distortion m Nickel-Iron 
Recent mveetigations of W. A. Wood* on the 
broadening of high-order Debye-Scheirer bnea of 
copper and a-brass have shown that the lattice 
distortion may be accompanied by changes in the 
spaoings of various lattioo-planee, pouitmg to a 
change m shape and (perhaps) size of the unit cell. 
The occurrence of such an effect can be very clearly 
shown for nickel-iron For an alloy with 53 atomic 
per cent Fe, the side-length of the umt-oube 
o is 3-S8 A., so that tho (400)-refiections with cobalt 
1C«, and A«, radiation occur at about 85° and 87° 



respectively, and thus show extremely large dis- 
'persion (the distance of the «, a,-Imes for a specimen 
to film dtstanoe of 12 cm. being about 7 mm.) 
Back-reflection photographs of discs, cut from 
reorystallised cold-roll^ band, show these reflections 
with great intensity, as the reorystaUisation texture is 
a very pronounced ‘cube-texture’ (‘Wiirfellago’), all 
crystals V“>g 'with a cube-face and -side within ± 10° 
parallel to plane and direction of roUmg*. The 
effect of compression-deformation is khown in Fig. 1, 
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where a relatoe to the original diao, 6 to the same 
disc after oomproesmg it to about 10 per cent (the 
duos were rotated about an axis parallel to the X-ray 
beam) The shift of the a,a,-lines amounts to about 
one sixth of their distance apart, corraspondmg to a 
decreeue m spacing of about 0-04 per cent 

Wood observed that the rate of broadenmg of Imes 
from different planes differed hkewise*. A directional 
effect was also observed m our case m the sense that 
the degree of lattice distortion of a definite plane is 
dependent on the relative orientation of crystal 
lattice Sind direction of deformation ; for this experi¬ 
ment, strips of the roorystallised band were stretched 
by about 2 per cent parallel (Fig Ic) and at 46“ 
(Fig. Id) to the direction of rollmg, that is, nearly 
pai^lel to a [100]- and a [110]-direction respectively 
^e severe distortion in the second case might perhaps 
be related to the fact, found for aluminium, that 
crystals stretched in that direction exhibit an ex¬ 
tremely pronoimoed recrystallisation power* 

In conclusion, I wish to thank Mr F M. Jacobs 
for his help m takmg the photographs 

W G Bubobbs 

Natuurkundig Lalioratonum, 
derN V PhUips’, 

Emdhovon, Holland 


* tv. O.’ Burgm, inuim 

I, U«, lt84 


Lattice Parameters of Solid Solutions in Silver 
In contmuation of work on valency effects in 
alloys, I have recently measured the lattice para¬ 
meters of the primary solid solutions m silver formed 
by the elements cadmium, mdium, tin and antimony, 
which follow immediately after silver m the Periodic 
Table. This work has led to the discovery that m 
dilute solid-solutions of these elements, the alloys of 
the same equivalent composition have identical lattice 
parameters By the term equivalent composition is 
meant the atomic peroenteige of the solute element 
multiphed by its valency, and the above relation 
implies that if the lattice parameters of the alloys 
are plotted against the equivalent compositions, the 
points for all of the four alloy-systems ue on a smgle 
curve. Alternatively, it may be said that the initial 
expansion of the silver lattice produced by one atom 
of the above elements is proportional to Hie valency. 

The relation is thus of the same type as that 
previously found for the depression of fizzing point 
of stiver by the some elements, and may perhaps 
indicate an effect proportional to the repulsion 
between a solute and a solvent ion. 

WiuiAM Huiob-Rothxby. 
Old Chemistry Department. 

University Museum, 

Oxford. 

May 24 


Dipole Momenta of Ethyl and Phenyl Iiocyanatea 
Tax dipole moments' and the Baman qieotra* 
indicate that the ieothiooyanate group, - N - C — 8, 
ia linear. The isooyanatM are now fbemd to reeemble 
the liothiooyanatee. The Banian spectra indicate 
that the groim — N — C — O in the uwoyanio eeters 
ia linear*, and this conduaioa agrees with infnmioee 
drawn the d^le moments. 


Ethyl and phenyl isooyanatee we find to have 
moments of 2-81 D and 2-28 D respectively. No 
other value for the ethyl compound is available, but 
the published results for phenyl isocyanate are 
2*34£> at 18“ m benzene* and 2-23 D at 26° m 
carbon tetrachloride*, the mean being 2-28 D. 

The difference between the moments of the corre¬ 
sponding isothiocyanate and isocyanate gives the 
value of the excess of the C = 8 over the C — O 
moment. This difference deduced from other com- 
poimds IB given below. 


Bthyl liotliloovuwt« 8-31 
Ethyl booysnste " •” 


Isilow 


Phenyl Isothloeyuate 3 00\. 
Phenyl l•ooyuult• Z-CSK 


Dlsnliyl ketone 


Bergmann has published two values of the 
moment of phenyl isothiocyanate, namely*, 2-76 D 
and* 3 -OO D, and it will be seen that the former value 
exceeds the moment of phenyl isocyanate by 0 48 D 
The other figures are m satisfactory agreement with 
each other 

The solvent used m the present experiment was 
benzene, and measurements were at 20“. Ethyl 
isocyanate, prepared from potassium ethyl sulphate* 
and potassium oyanate, was twice fractionated, 
dried by sodium sulphate and refractionated. The 
moment was measured immediately. The physical 
constants were boilmg point, 69*8“/769 mm ; 
dV 0*9031 , n$ l'S808. Phenyl isocyanate from 
Kahlbaum was dried and fractionated . boiling pomt, 
161-7“/762 mm. •, d** 1 0946 ; ng 1 6868. 


Ethyl laooysnsto 
Phenyl laoeyanete 


The details of these results and those for analogous 
compounds will shortly be published. 

J. B. PABTINaxON. 

E. a. Cowley. 

Queen Mary College, 

University of London. 

May 17. 


‘Hunter hud Pnitlnaton,./ Owm. see., xexe ; iwas. 

• LsnsKth, Nlelion end Saranwn. £ pAyt Oton , B, n. 100 ; 1«S4 

• Oonlim, Bw, a. 012, 1033. 

• Side sixf Htaeel, iiu Kjtmi, 10, 08, 1080. 

• Sldswlck, Suttou and Thomae, J. Oktm Sx., 406 ; 1383. 
•E.akyt Ctan.B, 10. 807, lUn 

»«ia7B, 17, 100, 1082. 


a.8oe., 2626; 1082. 


Interchange of Heavy Atoms m Organo-Mctalhc 
Compounds 

The interchange of heavy atoms in organo-metallic 
compounds, reported by Mrs Leigh-Smith and Dr. 
Bicbardson*, using the radiocMitive mdioator method, 
18 m line with work done by Hilpert emd OrUttner*, 
who, however, found evidence of detachment of the 
organic radicals firom the metal. They found that 
a reversible reaction took place between mercury 
diphenyl and metallic bismuth, with formation of 
a little diphenyl, at 260“ in hydrogen. 

When workihg on alkyl bismuth compounds under 
the direction of Prof. W J. Jones at Cardiff, I 
attempted to prepare mixed alkyl-bismuthines, and 
obtamed results indioating some looseness of binding 
between the bismuth atom and the alkyl reeidues. 
On treating amyl bismuth dichloride with ethyl 
magnesium bromide, triethylbismuHtine and tri- 
n-amyl-bismuthine were obtidned In addition to 
n-amyl-diethyl-bismuthbie. ChaQengnr* obtained 
similar 'results witii ethjd magnesium brondde and 
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<l^hanyl*bromobi8inuthme, auggeeting that organic 
^radicals are readily liberated fiom their compounds 
with biamuth. 

Exohan|^ of metal atoms will probably occur with 
many typi^ organo-metallio compounds, where the 
link between carbon and metal is weaker than that 
between carbon and a non-metal of the same group 
■of the Periodic Table , also, the strength of bmdmg 
decreases with mcreasmg atomic weight of the central 
atom. 

I NORVKiK 

1 Station Hill, 

Maesteg, Glam 
May 27 

18 , 1835 . 

, 1811 


■ NAWms. 888, M«y ] 
• XtTj. 48. 1886 , 1813 
‘J (Atm Soe, 105, 2810 


Synthesis of Dehydroandrosterone by the Decom¬ 
position of Y-Sitosterol from Soya Beam 

Two substances have been isolated from the urme 
of men which resemble the male hormone m their 
abihty to stimulate the growth of the capon’s comb*. 
One of these, androsterone, described in detail by 
Butenandt and Tschemmg*, has been produced 
artificially by Ruzicka and his collaborators* by 
means of the oxidative decomposition of epi-dihydro- 
cholesterol acetate, and lias thereby been reco^used 
as 3-epi-oxy-allo-ntio-cholanone(17). A second 
oxyketone oontainmg two hydrogen atoms less has 
been obtained by Butenimdt and Donnonbaum* from 
an unsaturated ohioroketone, CkHuOCI, ooourrmg 
m extracts of urme, by replacement of the cMonne 
atom by a hydroxyl group On carrymg out the 
analogous replacement reaction using the saturated 
chloroketone, androsterone wm obtamed. These 
reactions leave the question unanswered as to the 
position of the double bond and the sterio position 
of the hydroxyl group, 

I have elucidat^ this by carrying out tlie synthesis 
of the hormone by means of the decomposition of one 
of the known sterols. Acetylated sitosterol obtamed 
from soya beans was chlorinated m the S.fi-position 
in order to protect the double bond, and the side 
chain was afterwards removed by vigorous oxidation 
with chromic acid, more or less accordmg to the 
classical method of Ruzicka by which the identity 
of the rmg system of sitosterol and cholesterol has 
been determined*. From the dechlormated and 
saponified reaction mixture, a qiaringly soluble semi- 
carbazone was obtained ; this, after hydrolysis, gave 
beautiful crystals of on oxyketone which proved to 
be chemically and physiologically identical with 
dehydroandrosterone obtamed from urme in this 
laboratory. This oxyketone hsis a melting pomt at 
147‘’-148° C. (oorr,), the mixed melting pomt with 
deln'dr^Abidrosterone showing no depression , oxime, 
leaflets or needles, melting pomt and mixed m.p. 
196° C. (oorr.); benzoate, melting pomt 252°-263° C 
(Corr.); speciflo rotation, -f 13 •6° m absolute 
alcohol. The oiqxm unit is about 210 y, which is the 
same as the dose required of natural dehydroandro- 
sterone (androsterone— 70^). Dehydroandrosterone 
is ther^bre 3-oxy-A-5>6-tetioohoIenone-(17) 

This omifleuation of Hie ring system is sknilrn' 
to that of sitosterol and cholesterol, which is interest¬ 
ing in as mwdi as It has been found possible, by a 
naodifloatkm of the existing process (K. David*) to 


prepare, m this laboratory, dehydroandrosterone 
from urme m almost the same quantity as andro¬ 
sterone 

The details of this work will be published elsewhere. 

R. V. Oppenauib 

Pharmaco-Therapeutisch 
Laboratonum der Umversiteit, 

Amsterdam 
May 17. 


I.pkytiol C __ , 

Itb CMm Aelt, 17, 1388 , 
t CWm , ns, 182, 

l4t (Mm Aeta, 18, 480, l«»o 
4iSa tm Xttri , I, 1-2, 31 , 1835 


Selective Accumulation of Lipochrome 

It is well known that different animals deal with 
carotenoids derived from vegetable sources m various 
ways The adipose tissue of the horse uid the cow 
Gontam considerable amounts of polyene-hydro¬ 
carbons (carotenes), but it does not accumulate 
polyene-alcohols (xonthophylls) A precisely opposite 
selection would appear to take place in the fat of 
the hen 

We tried to locate the organ m which this selection 
takes place and chose the horse for the following 
experiment The blood serum of the horse u free 
from xanthophyll, and therefore the elimination of 
this carotenoid takes place before it enters the general 
circulation So the question arises, whether the 
polyene-alcohols are not absorbed at all by the gut, 
or whether they reach the liver and are transformed 
or elunmated there. To choose between these alterna¬ 
tives, we took blood samples, therefore, while absorp¬ 
tion of large amounts of green food was going on, 
from the portal vem of a narcotised horse. No 
xanthophyll was found ui the serum, the lipochrome 
of which was identical with that taken from the 
jugular vem; but the carotene content was found 
to be increased. 

This observation makes it quite probable that 
xanthophyils do not cross the wall of the gut and 
that selection already takes place in the chgeetiie 
organs of the horse. 

L. Zechmeister 
P Tozson 
E Ernst 

University, P^s, 

Hungary 
May 18 

Keratm Digestion m the Larvz of the Clothes Moth 

The digestion of keratin m the Iarv» of the 
ordinary clothes moth, Tineola btaellteUa, was m- 
vostigated by means of the micro-methods developed 
by I^dorstram-Lang and Holter In the secretion 
of the middle mtestme a powerful proteinase was 
found having a pH optimum about 9 3 (40°, sphtting 
up casein) euid, contrary to animal trypsin-kinase, 
being but little sensitive to addition of thiol com¬ 
pounds (sodium sulphide, sodium thioglycolate) The 
pH of the secretion of apimals fed with wool was 
about 10 (measured with the glass electrode m a 
carbon dioxide free chamber) and gave a strong nitro- 
pruBside reaction which was most clearly visible m 
the half-digested hairs present as contamination in 
the secretion. The reaction disiqipeared soon after 
th^ secretion had been exposed to the air; only a 
very small further visible change of the hairs was 
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observable wlien the secretion (with half-digested 
hairs) was kept m a moist chamber after removal 
from the mtestine. Animals fed with cotton wool or 
filter-paper (made mvitmg to the animal by covering 
It with a thm film of casern and wool-fat) gave 
scarcely any nitroprusside reaction, but the reaction 
reappeared when cystm was added to this food 
(although this is left quite imdigested by the animal). 

It was therefore assumed that the secretion con- 
tams an agent capable of reducing the S — h bonds 
in the hair (see Astbury' and Speakraan*. Goddard 
and Michaehs*) but auto-oxidisable in the air The 
reduction of the hair keratm opens its peptide chains 
to the attack of the proteinase (Goddard and 
Michaelis) the activity of which is but little mfluenced 
by the low oxidation-reduction potential of the 
medium The nature of the reduemg agent is unknown 
It IS not a thiol compound Its retlucing power may 
bo estimated from the accompanying table, which 
records some experiments on the reduction of certain 
dyes m the middle intestine (see also Titschack‘). • 


Dye 

Ek At 
pH 10 

Anhneb fed 
with wool 
>b>ln^ with 
dyee 8H 
(RediiduSMeilt 
bsvlns reseted 
with a - SI 

Anlmele fed 
with cotton 
wooletelned 
with dyee 
8H- ("Pui* 
reduc^ 

Methylene blue 

IndUhi ^rM^phonAtn 

- 0 08 

- 0 13 

- oaa 

- 0 34 

reduced 

pertly reduced 
not r^uced 

pertly reduced 

1 not r^uoed 

Gellophenloe 

Brillfauit eUurine blue 
Roelndullne 00 j 


Experiments on the digestion of sheep wool by 
the moth proteinase m vUro using sodium thio- 
glycolate as reducing agent at pH 10 (Goddard, 
Michaelis) showed a rapid sphttmg-up of the wool 
with formation of equivalent quantities of amino 
and carboxylic groups Under the same conditions 
pancreatic trypsin-kmase with the same activity 
towards casern had no effect, due to mhibition by the 
thiol compounds 

The ex^rimonts arc being contmiieil 

K. Lindebsthom-Lano. 

F. Duspiva 

Oarlsberg Laboratonum, 

Kobonhavn. 

May 23. 


' W T Attbury, Tram Farads Soe , M, 108, 1»3S 
' J. B Speskmsn and Bint, K C , Trdni PannU» Soe , tt, IM . 


Mechanism of llespiration 
In a previous letter^, 1 discussed the respiration 
of the minoed breast muscle of the pigeon In this 
matenai sucoinio acid seems to play by its reversible 
two-step oxidation to fumanc and hydroxyfumanc 
acid an important rdle as catalytic hydrogen carrier. 

Dr. K. A. C. Elliott* asenbee my re^bs to a simple 
metbodio error, and doubts the possibility of 
genMalisation. Owing to the nature and bulk of 
evidence, discnisstoh is unposaible within the limits 
of these oohinms. I must refer to the complete 
papw which I hope to publish soon. Oar recent 
expenments confirm our previous results and show 
thidi at any rate a Undted generalisation is warranted. 
Of two stops of oxidation: sucoinio to fhmano 


acid and fumario to hydroxyfumanc acid, the latter 
is quantitatively the more important. Maho acid 
is not activated. The apparent activation of this 
substance is due to the presence of fumarase. This 
might explam Elliott’s rraults. 

A. 8 zent-Qv6boyi 
Institute of Medical Chemistry, 

University, Saeged, 

Hungary, 

May 16. 


> Nattss, us, 806, Feb 23, 1«36. 
• Naivkb, us, 762, Msy 4, 1086 


Giant Cells in Insects Parasitised by Hymenopterous 
Larvx 

In a recent paper, A Paillot* dueots attention to 
the giant cells present m aphids parasitised by 
Hymenoptera, and he affirms that these cells originate 
from the sexual cells of the host. In support of this- 
conclusion, Paillot states that he has once observed 
m a female of Chatlophorut acerts, parasitised by 
Aphtd%u» rtbis, Hal a group of oells (considered by 
him to be germmal oells) in process of dispersion, 
and that these elements already showed the structure 
of giant oells 

Giant oells, appearmg as opaque white globules 
of various sizes, are mvariably present in weevils of 
SUona hneata, L , oontainmg immature larvtb of the 
braoonid, lHnoeampu» (Pertitius) rutUue, Nees In¬ 
vestigation'-’ has shown that these oells are the 
hypertrophied cells of the embryonic membrane of 
the parasite egg When the larva emerges from the 
chorion, the oells of the embryonic membrane 
dissociate and become free m the body cavity of the 
host. They then moreaso greatly in size, absorbing 
fatty matter from the body fluid. They constitute 
the principal food of the larva m its later stages 
It was found that these oells continued their develop¬ 
ment even should the parasite larva die young, and 
they may then attam an abnormally large size. This 
pomt IS of mterest m view of Paillot’s statement 
that he has found giant oells present m aphids with¬ 
out a developing parasite luva, and m such oases 
he considered that the parasite embryo had been 
completely reabsorbed. 

Dissociation of the cells of the embryonic mem¬ 
brane, either singly or m groupis, and their persistence 
durmg pu-asitism, has been observed m various 
parasitic Hymenoptora, and the literature on this 
subject has already bew discussed' Smoe then, a 
paper by Oglobm* has come to my notice, m which 
he gives a detailed desonption of the origm and 
development of the giant cells m D*rwcamput 
terminatus, and his account agrees m all essentials 
with my observations on D rtetfws Further con¬ 
tributions to this subject are to be found m Parker’s 
studies of Macrocentnts gifuentia, Asbmead', and 
Meteorut nigneoUit, Thomson*. In the Apbidiini, 
Spencer’ has found that the serosa breaks up into 
pieces when the larva hatohes. The serosal fragments 
become rounded off and increase in size. They are 
afterwards eaten by the larva. I have no doubt that 
these serosal firaginents constitute the “giant oells” 
observed by Paillot. 

In an earlier paper', Paillot comments on the giant 
oells found m oaterpillsrs of Piena bmtnca, and he 
cimsiders that they originate firom the ordfaiary 
elements of the blo^ of the host. He suggests thAt 
the influence mduoing the hyp«rtrophy of these oeUs 
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may be connected with the presence of the larvee of 
Apanteles Faure* has found that the presence of 
giant cells in the blood of caterpillars of P braaaicoB 
IS a sure indication of parasitism by Apantelea larvse. 
Grandon*' has described how in A glomeratwt the 
colls of the embryonic membrane dissociate when the 
larva hatches, and he states that these cells preserve 
their vitality to the end of the larval life It is there¬ 
fore highly probable that, m this cose also, the giant 
cells referred to by Paillot are derived from the 
embryonic membrane of the parasite. 

It IS not yet known m how many groups of parasitic 
Hymenoptera dissociation of the embryonic mem¬ 
brane and later hypertrophy of the cells occur, and 
it IS probable that m many forms no such phenomena 
take place. Chrystal^ observed that, m the cynipoid, 
Ibaha leucoapotdee, Hochonw , no dissociation of the 
trophammon occurred, and m the lolmeumon, Ptmpla 
examtnator, F , I have been unable to find either a 
cellular membrane or dissociated colls in the ogg at 
the time of hatching, though at an earlier stage the 
embryonic membrane is distinct. 

Dorothy J Jackson 

North Cliff, 

St. Andrews 
Juno 5 
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The Breeding of a Grey Mullet, Magil capita, Cuv., 
m Lake Qarun, Egypt 


Thu common grey mullets of Egypt, M ctfphalua 
(Lmn.) and M cajHto, Cuv , feed and grow in the 
delta lakes and are presumed to spawn near the 
sea coast. 

Lake Qarun lies some two hundred kilometres 
south of the Mediterranean coast The aalmity is 
mcreasmg and the grailiont betwt'en frosh and salt 
m the water is such as to resemble the delta habitats 
of the mullets. 

In the autumn of 1928 one of us succooded m 
ihtroduomg to this lake 20,000 live fry, chiefly of 
M oephalua, the larger of the two species As these 
fiy grew up but did not give rise to any second 
generation, continuous stocking was resorted to from 
1032 onwards, with results that are shown m tabular 
form below • 


Tear 


..Pate of 
try 

tranofer 


Sept-Dec 

16 11 81 


Number of 
iDtro^ced 


Konet Isadlnra in 

kgm if- etpAotiu Salinity 1 km. 

1929-31, eut of Qaallteh 
Af etphalui and lalond in putn 
4f copgD after per 1000 


1932 to 154,000 

10 1 82 
12 11 32 


1,154 


22 40 


1983 


136,080 2,792 21 20 


1984 

1985 


4 8 35 


42,275 18 10 

132,060 - 

(Jan.-Uarch) 


Up to 1933 the weight of mullet taken from the 
lake bore a rough jiroportion to the fry mtroduced, 
but since 1934 there lias been a progression of the 
catch (chiefly M. capUo) that could only have been 
due to natural reproduction, and is out of all pro¬ 
portion to the fry mtrothicixl Moreover, in a tow-not 
sample I'ollccteil on October 24, 1934, several stages 
of developing eggs and larvte wore foimd These can 
only bo referred to M c/ipilo, and represent the first 
definite identification of these stages of tho species 
A description will shortly be published elsewhere 

R S WlMPKNN^ 

Fisheries Laboratory, 

Lowestoft, 

H. Faouzi 

Marme Fisheries Laboratory, 

Alexandria. 


Human Remains from Kanam and Kanjera, 
Kenya Colony 

It was with much regret that I learned that space 
could not be found for my reply to Prof P O H Bos¬ 
well’s letter in Nature of March 9 (p. 371) about the 
human remains at Kanam and Kanjera Many read¬ 
ers of Nature will doubtless have wondered why no 
comment has appeared over my signature. I would 
bo grateful if now you would insert this brief note, and 
tho whole matter can then be left for full discussion 
on my return to England at tho close of my present 
Expedition, 

L S B Leakey. 

East African Archieological Expedition, 
c/o P O , Arusho, 

Tanganyika Territory 
May 28 


[Dr Leakey’s reply to Prof. Boswell’s letter would 
have ocoupiod several columns of Nature, and space 
could not possibly be found for it The suggestion 
was, therefore, made to Dr Leakey that he should 
send a short reply to the spociflo points stated by 
Prof Boswell and deal with thorn m detail in a 
communication to a scientific society Editor, 
Nature] 


Polyphyletic Ongin of Metazoa from Plants 

Botanists show us an aspect of evolution-m- 
progress, so far as that can bo shown, of which 
zoologists toll us nothing—because there is fiossibly 
nothing to toll The evolution of plants is often 
mdicatod in terms of the appearance of the sexual 
difiTerontiation m unicellular organisms, of tho appear¬ 
ance of multioellularity, of the total life-cycle of one 
plant as an alternation of two generations, asexual 
and sexual, the individuals being sometimes morpho¬ 
logically distmct and imlepondent, and of the various 
fate of these phases of tho total life cycle m, say, 
the moss, the fern and tho angiosperm, when they 
are not distinct and mdeijendont mdividuals, "but 
the one remains permanently connected to the other 
like a peirasite on its host plant” in Strosburger’s 
words. 

This aspect of evolution applies just as much to 
animals as to plants , tho vertebrate, like tho angio- 
sperm, is an mtegratlon of two phases of a lifo-cycle, 
the sexual phsee being greatly reduced ; and other 
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metazoan phyla exhibit other moiloa of dnvolopmont 
of the hfo (lyclo But they do not exhibit the develop¬ 
ment ‘in progress’, so to speak , each exliibits a 
paiticular mode established There is as great a 
diversity among animals as among jilants as to what 
constitutes what may be called the individual, and 
there is no trace at all of the development of such 
diverse tyjies of mdivitlual—in animal evolution 
At the same time there is tv conspicuous lark of 
plausible genetic affinities among the animal phyla 
Zoologists make half hearted suggestions u« to 
phyletic affinities and with more heart indulge them¬ 
selves 111 the construction of h>’pothotical ancestral 
forms for the differmt phyla But once the possibility 
IS entertained of deriving metazoan phyla from the 


less Hpecialised miiltioelliilar plants, it is easy to see 
why Echinoderms, especially the extinct Crinoids, 
are such paradoxical animals , Hydra vindts and 
Convolula roaco^entns are no longer dubious cases of 
symbiosis but animals which retain somethmg of the 
character of their plant ancestors , vertebrates may 
be traced back, through the tail of the larval Ascidian 
and the Tunicatoa with no tailed larva stage in their 
development, to perhaps a rod alga , and there may 
bo more than a jingling verbal relationship between 
Biyophyta and Bryozoa 

.T C. MrKKRKOw 

34 Cartwright Gardens, 

WC 1 
May 24 


Points from Foregoing Letters 


Pkoi J W M( Ba.in conaiders the association of 
molecules os the characteristic factor m colloids, and 
raises the question how far it is effective in the case 
of long chain moleeulos He states that in coneen- 
trateil solutions of simple siilphomc acid, molecular 
association, rather than inter-ionic attraction, is 
responsible for the increase m conductivity', freezing 
pomt lowering, etc 

The Raman spectra of benzenes contammg heavy 
liydrogen (C45, and C.H.D) arc described by a group 
of seven investigators from University College, 
London, and are compared with observations by Klit 
and Langsetli. The evidence, it is stated, permits 
the view that the benzene molecule has a plam 
regular hexagonal structure symmetry) 

Prof, J. Kajilaii submits an afterglow spectrogram 
obtained by passing a current of low density through 
nitrogen It shows a great enhancement of the 
relative mtensity of the Vegard-Kaplan bands which, 
the author maintams, agrt>e closely with the radiations 
from the night sky With a rapidly interrupted 
discharge 6uid low current the relative intensity of 
the green auroral line la also greatly iticreew»><l, 
suggesting that it may arise in the afterglow. 

A now method of calculating the charge of an 
electron from tlie electronic diffraction produced by 
crystals, has been devised by S v Friesen (by' 
combining do Broglie’s equation with the formula 
for the Rydberg constant) Preliminary measure¬ 
ments giv e a v'aliie of 4 796 x !()-'• e s u , os com 
pored with 4 77 x lO ” by the oil drop method 
and 4'80 x 10-'® from X-ray diffraction measure¬ 
ments 

A communication from the Optical Institute, 
Leningrad, states that experiments carried out m 
the exceptionally clear atmosjihere of the southern 
slopes of Mount Elbruz (Caucasus) with the view of 
detecting solar mfra-red radiation of wave-lengths 
longer than lip have given negative results 

Dr. J. K. Roberts discusses the adsorption of 
diatomic gas molecules on solid surfaces, and con¬ 
cludes that the resulting adsorbed fUrns are not con¬ 
tinuous. Certam single surface atoms remain bare 
and may afterwards show catalytic activity 

X-ray difEraotion photographs of a nickel-iron alloy 
distorted by cold working are submitted by Dr W O 
Burgers They show that compression and stretclung 
obar^ the shape and perhaps the size of the lattice- 
' lipaoing 


The addition of cailmium, indium, tin and anti¬ 
mony to silver, changes its lattice structure and ilc 
presses the freezing point by' an amount proportional 
to the valency of the addcil element, according to 
W Hume-Kothery 

The dipole moments of ethyl and [ihenyl isocyanates 
have been determined by Prof .1 K Partington and 
E O Cowley From the values obtained, they mfer 
that the — N=>C«»0 group in these compounds is 
Imeur, as is also mdicateil by the Raman spectra of 
the light they scatter 

I Norviok mentions a reaction between alkyl- 
organic compounds of bismuth and of magnesium 
in which, as m thi- case recently described by Mrs 
Loigh-Smith and Dr Richardson, bismuth atoms 
were apparently able to wander from one organic 
radicle to another 

Starting with sitosterol, a constituent of soya beans, 
R. V Oppenaiier has synthesLsed one of the male 
sex hormones (dohydroandrostorone), thus eluci¬ 
dating Its structure, which was hitherto mcompletcly 
known 

The horse and cow store carotenes in their fatty 
tissues, while the hen stores the closely related 
xanthophylls, all of which are derived from vegetable 
sources Messrs L Zochmoister, P Tiizson and K 
Ernst find that, after feedmg on green food, the 
blood serum of the horse shows an increase of 
carotenes and no xanthophylls Hence the selection 
appears to take place in the digestive organs 

According to K Linderstrem-Lang and F Duspiva, 
the clothes moth, Tineola btatUtella, digests wool 
keratm by means of an enzyme active m alkabne 
medium (pH 9 3), after the keratm has been chemic¬ 
ally reduced by an agent as yet unknown 

Giant colls found m weevils of Sttona hneala and 
other insects parasitised by hymenopteroiis larv® 
are derived. Miss Dorothy J. Jackson states, ftom 
the embryomo membrane of the leu-v», which become 
dissooiat-^ when the larvee emerge from the chorion , 
they do not arise from the host’s cells, as suggested 
by Paillot m the cose of ChaUaphorua actna and in 
catoipillors of Pieria broBaicas. 

Ebratcm. It was stated m the summary of a 
letter in the issue of June 8, that an external magnetic 
field xnereaaea the resistanoe oP nickel-iron wires at 
audio-frequencies Actually, os the letter indicated, 
the application of an external field daeraaata the 
reeistante. 
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Research Items 


Romano-Bntish Potters’ Stamps. Students of Romano 
British antiquities will wolfoine a fiiither list of 
potters’ stamps on terra ai^illata from Ohmieatt'r, 
which has been iiubhsticd by Mr Charles (Jreen, 
curator of tlie Public Museum {OccoHional Papers 
No. 2, Public Museum, (llouceHter, pp 12, 6d ) 'riio 
examples mcludiHl m this second list are jiart ol the 
results of extensive excavations whieli were cained 
out early in 11)34 m Kmg’s Square, Gloucester The 
trenches jiierced the north-east angle of the wall of 
Glevum and for some distance ran parallel to the 
east wall More than forty of a large number of 
potters’ stamps proved to lie legible, and foim tbe 
basis of this catalogue , but a few lecently discovereil 
stamps from other parts of tho city aie included 
Fifteen of tho stamps may antedate the foundation of 
the cohnnj, of Glevum, the remamder are of the 
second century a d The majority of the stamps 
belong to various potters of Leaoux, a number come 
from La Gaufri'senque, and two from Rhein^aborn 
A detailed study of tbe Romano-liritish pottery whit h 
has been found in Gloucester is now in course of 
preparation 

Natives of Angola Although tho Portuguese have 
been established in Angola for more than four 
centuries, it is only recently that this vast territory 
of 1,200,000 sfjuaro kilometres has been penetrated 
completely and subdued Its pacification is now so 
complete that M, Christian de Caters ha.s traversed 
lb m all directions, from frontier to frontier, without 
arms {La Nature, May 15) Tlie natives are estimated 
to number between four and five millions, nearly all 
of Bantu race, though there arc a few scattered tnlios 
of Bushmen, loading a miserable existence, in the 
centre The Bantu, however, are divided mto an 
extraordmarily large number of branches On tho 
coast the natives have entirely lost their mdigenous 
culture. In tho north-west the Fiot or Congo, who 
extend from tho Cabmda enclave to the neighbour¬ 
hood of Loanda, have lost their culture near tho 
railway, but m the remoter parts, although they 
preserve the record of their contact with civilisation 
m their houses, which are of Europeam form, in which 
tho walls are decorated with drawings of locomotives, 
steamboats and other like objects, they have 
abandoned European dress Farther east is one of 
^e most interesting of the groups in Angola, the 
Lundas. Inhabiting a country which is sparsely' 
wooded or savannah, they Jive by hunting with bow 
and lances of a peculiar and interesting form A 
characteristic weapon is a club m the form of a 
human head Some of these are negroid, others of a 
refined type recalling Egyptian or primitive Greek 
characters. Tlieir fondness for dancmg and fear of 
fetish are marked. Their musical instrument is the 
nuunmba or xylophone, / Fear of fetish places th5m 
at the of sorcerers, who are not slow to profit 

thereby. They are particularly skilled m the use of 
poisons. Generedly the Lunda wear no clothes The 
women dress their hair with a mixture of oil and 
red oohre. Sometimes th^ wear a species of cap in 
bnck-red and the whole of the body may be covered 
with a red powder. 

Body Fluids of Aquatic Animala. In his presidential 
address before the Lumean Society of New South 


Wales, at its annual general meotmg on March 27, 
Prof, W J Dakm gave aii aceoimt of the relation 
between the osmotic preasiiio and this salt contents 
of the blood and body fluids of aijuaiic animals to 
tho constitution of the external medium After 
touchmg upon the eailj' history of tbe subject he 
ili-alt with his own early work, and showed liow at 
hrst it seemed a.s if all the aquatic invertebrates weie 
to lie reganled as highly' deiiendent ujion the con¬ 
stitution of the water bathing tlieir bodies, whereas 
tho fishes and all the animals above them (reptiles, 
amphibia, birds and mammals) had I'volvod hn 
mdejK'ndenee which was most strikuig in the atjuatic 
groujis of the fishes The fact that tho bounding 
inombroiies of all those ariunals cun be shown to !«' 
jiermoahlo to water and probably to salts makes the 
search for tho controlling mechanism one of the 
fundamental iiroblems in biology Prof Uakm dis¬ 
cussed tho possible origin of the indejiendent c so 
eharactonstic of v'crtebrate blood and disagreed with 
the theories of Mocallum that tho salinity' of verte¬ 
brate blooil rejiresented that of a primeval ocean in 
which tho provorb'brates Inul evolved He showed 
that it was possible for an a<|uatic mvertebratc to 
Hustam a similar ituiependenoe in fresh water, and 
that it was quite likely that tho early aquatic veile- 
bratos had evolvotl their independence in fn'sh water. 
On the other hand, the salt contents of living cells 
as well as of body fluids inigVit well bo a rolic of the 
origin of life m water 

Breeding of a Japanese Fresh-water Bivalve. K. 

Okada (Set Hep Tdhoku Imp , 9, No 4,1936) 
has studied the nutrition of the embryos of Mum- 
eulmm helerodon, a Japaneso fresh-water mollusc 
allied to the British fn^sh-watcr bivalve, Spluenum 
eomeum When the fertilised eggs come mto the 
intorsjiaces between the interlamellar jimctiona of the 
inner gill, the walls of adjacent junctions are eroded 
and thus a cavity is formed the wall of which thickens, 
apparently by the addition of blood corpuscles, and 
thus tho marsupial sac is formed Its wall is smgle- 
layored and envelops eggs which are in cleavage 
Three or four such sacs fuse and form a larger sac, 
the wall of which becomes two lay-ered and contauis 
embryos beyond the ga.strula stage Tins sac 
becomes still larger and displaced more dorsnlly and 
tho embryos romam m it until they attam the form 
of tho adult and are about 2 mm long The outer 
layer of the sac is the origmal single wall, the mner 
layer origmates from blood corpuscles which have 
migrated mto the sac from the hBcmocuvl, and the 
young mollusc is nourished at tho expense of these 
blood cells of the parent 

Insects Collected by the Kalahari Expedition. Certain of 
tho scientific results of the Vemay Lang Kalahari 
Expedition, 1930, are reported upon in the Annals 
of the Transvaal Museum, 16, Part 4, Feb. 1935 
Tho collectmg of specimens took place between the 
months March and September and, smoe this period 
was at the close of the ramy season, the material 
obtamod was not so abundant as might have bof'ii 
expected had the work taken place earlier The 
Sphegidns and Psonunoehand* are dealt with by 
Dr. G. Arnold, who describes five new species ami 
one new variety belonging to the first mentioned 
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family and two now species of Psammocharidai. In 
Dr A J Hesse’s account of the Mutilhd wasps, he 
records 11 genera and 31 species of the family, of 
which 8 species wore previously undescnbeil, together 
witli several minor forms. This same authority is 
also responsible for working out the beetles ol the 
family Tcnebrionida—a group represented by more 
than 2,300 specimens This extensive collection, 
although exceedingly rich ui numbers, is compara¬ 
tively poor m genera and species which were obtained 
by the expedition on their journey through the 
(“xtensivo region of Nganiiland and northern 
Hochtianaland It is, however, of special mterest, 
since no material has been hitherto avadable from 
the Kalahari Desert Out of 114 species obtained, 
16 are described for the first time The other reports 
in the present contribution deal with the Hoteroptera, 
the blood-suckmg Diptcra and the Trypotidae 

Bird Malana. K S Shah (Amrr J. Hyg., 19, 392- 
403 , 1934), m view of the ilcflcinnt information and 
du'ergent views on the mcidonce and development of 
gamotocydes (crescents) ui human malignant malaria 
{Plaamodium falciparum), has mvestigated birds 
infected with the malaria parasite rUumodium 
cathemenwn, which resembles m morphology and 
life cycle the species falciparum He states that when 
the canary is infectixl with P calhetnfrmm, game- 
tooytos appeared m the iienpheral cux-ulation early 
m tho infection and m the majority of cases simul¬ 
taneously with the asexual forms Tho number of 
garaetooytes increased with the mcrease m asexual 
forms and the mcidence was highest at the peak of 
infection , tho number of gainetocytes diminished 
with tho fall of the infection In a later paper m tho 
same journal (pp C02 -607 , 1034) Shall, ^zeboom 
and del Rosario reconl that gamotocytes wore present 
in sufficient numbers in the peripheral blood, during 
the early period of patency, to infect mosquitoes 
(Cidar pipwns), that tho chances of mosquitoes 
becoming infected were greater when they wore 
allowed to feed at night than durmg tho day, and 
that when canaries were experimentally infected 
with sporozoites the gainetocytes appeared m tho 
peripheral blood early m tho mfection an»i m most 
cases sunultanoously with the asexual forms. 


Eelgrass in the Atlantic. Many mterestmg problems 
wore proaentod to biologists and to all mterested m 
problems comiected with the Atlantic coast-lme, by 
the rapid diminution, reported from both the 
American and European sides of the Atlantic Ocean 
durmg 1931 and 1932, of the eelgrass (Zoelera martna), 
which grows on mud shores, at levels where it is 
usually submerged by tho se^ The plant is widespread 
and ordmanJy grows m dense mats on the mud flats of 
bays and estuaries, and as its disappearanco woe often 
extremely rapid so that 99 per cent of the ongmal 
vegetation disappeared within one season, the 
phenomenon was exceedmgly striking and aroused 
widespread attention. A very interesting summary 
by Claroioe Cottam, of tho data aoouin^ated os a 
result, 18 issued by the United States Department of 
Agnoulturo, as Wildlife Peaearch and Manoffement 
Leaflet, BS-3, February 1935. Many causes have 
been suggests for the wide^read dist^ipeeuance of 
the plant, which has not been associated with any 
•imtlar disappeaiwoe of the speoies of ZoHera 
fHnging the Pacific coast-Ilnee. Several parasitic 
oausee have been suggested (see Natukb, 184, 416; 


1934), and these are bnefly reviewed and tho com¬ 
plexity of the problem stressed. Eelgrass has many 
direct oomtnoroial uses m different countnos, os an 
insulator, tu a packing niatonal, m upholstermg, 
etc , but its mam biological unportauce is as a food 
or as a sheltering habitat for tho natural food of 
many waterfowl The effect of its general disappear¬ 
ance 18 closely exammed It normally forms more 
than 80 per cent of the food of the sea brant, and there 
IS evidence that the numbers of this species on the 
coast of North Carolina were very seriously reduced 
(down to 2 per cent) in the wmtor of 1934-35 as 
compared with 1929-30 Fortvmatoly, m other areas 
tho reduction has not been so severe The writer 
points out that there is evidence that previous 
periods of scarcity of eelgrass have been experienced 
on the Atlantic seaboard, and he finds some evidence 
for a recovery of the plant m certam areas, both on 
tho American and European coasts 

Water Mould Fungi. A paper by Miss Evelyn J 
Forbes (Trane Brit. Mycol Soc , 19, Part 3, 221-239, 
February 1935) reports a study of water fungi, 
usmg methods recommended by American workers. 
Samples of water are ‘baited’ with sterilised hemp 
seeii, which induces the fungi to grow Cultures are 
purifiod by teasing out hypho' under a binocular 
microscope and removing pieces bearing spores to 
plates of malt agar or com moal agar Samples of 
natural waters from the Bristol district yielded 
twenty-two species of aijuatio fungi, fourteen of 
which aro new to Britam. The now records molude 
ten species of the genus Achyla, two of Rhipidvum, 
one of Calyptrahegnia, and one of BreviUgnia, The 
species are described m detail, and three plates 
further enrich their characters 

Microseisms at Kew, In a recent memoir (Meteoro¬ 
logical Office Oeoph Mem , No 66 , 1935), Mr. A W. 
Lee continues his mtoresting studios on mioroseismio 
disturbances recorded by the Oalitzm seismograph 
at Kew Tho north-south, east-west and vertical 
components of the microseisms have been tabulated 
for four hours daily throughout the year 1932. The 
moan amplitudes and periods for the whole year of 
the three components are approximately equal (0’9g. 
and 6 0 sec.) Tho amplitudes of the two horizontal 
components are nearly equal for all periods, but tho 
ratio of the horizontal to the vertical amplitudes- 
decreasos from about 1 2 for microseisms of period 
4J soc to 0 86 for those of period 9 sec., a variation 
that IS consistent with tho hypothesis that the 
microseisms may be regarded as Rayleigh waves 
through gnuiite covered by a superficial layer. Tho 
vertical component is more trustworthy than either 
of the horizontal components for the measurement 
of microseisms, as there are no uneertamties due to 
changes m the direction m which the waves travel, 
and It IS less affected by the local geological structure. 
Since tho beginning of the present year, it has there¬ 
fore been iis^ for the tabulation of microseisms at 
Kew Observatory 

Snow Crystals Observed in Japan. In the Journal of 
the Family of Science of Hokkaido Imperial Uni¬ 
versity, Sapporo (Physics, Deo. 1934), there ore two 
mterestmg papers on snow oiystals. The first paper, 
by U. Nakaya and K. Hosikura, desoribes 260 photo¬ 
graphs ,of snow and frost crystals they obtained at a 
sheltered cottage half way up Mount Tokati at an 
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altitude of about 3,400 ft The epot 'was protected 
from strong winds and very favourable to the forma¬ 
tion of large and perfect crystals, the temperature 
bemg nearly constant at —10“ C. At this tem¬ 
perature, it was possible to separate some of the 
crystals mto their components and to cut others so 
as to get good photomicrographs Some novel shapes 
were obtamed At Sapporo it was relatively warm 
and humid, and crystals with water droplets were 
frequently observeil All the types obtamed ore 
clawifled and ninety-eight largo photographs aro 
given showmg muiute details The second paper, by 
V Nakaya and T. Terada, discusses the electrical 
nature of snow particles The authors use an oloctrio 
deflexion method of moasurmg the charge The 
frequency of occurrence of negatively charged snow 
was the more common Sometimes DO per cent of 
the crystals were negatively charged When the 
crystals had attached water droplets the positive 
particles tended to be more frequently observed 
They were unable to verify when a large snowflake 
split by mutual friction mto large and small portions 
that the large parts were positively eleetriliod and 
the small ones negatively olectnfied They mtend 
contmuing similar measurements on various types 
of snow crystals next wmter 

Electrical Analysis of Human Language. Vol 18, 
Nos 3 and 4 of the publications of tho Psychological 
Institute of tho University of Milan reports an 
intorestmg mvestigation mto tho function of human 
language by means of an electrical analysis, by A 
Gremelli and C Pastori Hy olootrioal apparatus, tho 
oscillographic curves of words and sentences can be 
recorded, and the writers claim that tho laws govern¬ 
ing sensory perception ami movement are equally 
apphcable to language I.anguago is a 8e<|uonoe of 
sound organisations each of which is, by itself, a 
more or loss constant whole. Each word is shown by 
osoiUographio curves to be a whole consisting of 
different sounds These sound elements con be 
investigated separately, but they derive thoir 
meaning from the whole of which they are parts, 
and m turn influence the whole Tho siwne holds 
for the sentence as a whole It is also a unit and 
at the same time a system of words and movements. 
Various factors influence these movements, and of 
these melody seems to be particularly important os 
a means of unifymg and totalismg. To these uniflod 
and organised movements that build up language 
there are oorresponding orgamsations on tho per¬ 
ceptual side • m this way meamng enters and m^es 
understanding of language possible. 

Recombination of Hydrogen and Deuterium Atoms. 
Many mveatigations have been made of tho mechanism 
of reoombmation of hydrogen atoms with the object 
of specifyi^ the eifloiencies of the third bodies 
necessary’' in collisions producing molecules. I. 
Amdur (J. Amer. Chem. Soc , 67, 866; 1935) bas"^ 
made experuneints in whic^ hydrogen or deuterium 
is dissociated m a Wood disohaige tube, and the 
mixture of atoms and molecules is pumped along 
a reoombmation tube with the walls covered with 
phoiqihorio acid. Atom oonoentrations were measured 
by means of a small platinum catalyst calorimeter 
which could be lowered to various positions m the 
tube. In agre^nent with results of Smallwood, tho 
reoombination of atomic hydrogen was fotmd to 
jHOceed hcHnogeneously as the result of triple 


collisiona mvolving atoms rather than {noleeules us 
third hollies, so that the rate equation becomes 
— d[HJ/d< *tH]* An analogous equation holds 
for deuterium Tlie values of k for H and D are 
2 06 X 10“ and 1 01 x 10“, the ratio being 
1 36 ± 0 06 If tho diameters and uiteratomio forces 
are assuraed to be the same for hydrogen and 
deuterium atoms, the theoretical ratio is 1 ’41 (that 
IS, ^2/1). The approxunate agreement mdioates 
that the diameters and forces aio o(|ual Viscosity 
measurements have shown a similar eciuahty of 
molecular diamet<*rs and forces for H, and D, 

Theory of Groups. Four recent niimbei-s (194, 195, 
198, 206) of the series “Actualites Scientiflqucs et 
Industriellea” (Paris: Hermann otCie , 1935) deal with 
various aspects of tho theory of groups H Cartan’s 
■ Sur los groupes do transformations analytiques" 
and E Cartan’s “La m^thodo du rep^re mobile, la 
thikirie des groupos contimis et los esjiaces gdndralis^s’’ 
deal with Lie’s theory , the first from the analytical 
aspect, the second from tho geometrical, using the 
familiar notion of moving axes These two pamphlets 
are written so as to make them intelligible to non- 
spooialists Tlie other two are on the algebraical side, 
and make heavier demands on tho reailer R Baer’s 
“Automorphismon von Erweiterimgsgruppen" is 
clo8<<ly connected with the work of A Speiser and 1 
Schur R. Brauer’s “Dber die Darstellungon von 
Oruppeii in Galoisschen Foldorn" is a continuation of 
the work of (4. Frobenms and L. E Dickson 

Airway and Aerodrome Lighting. The tooluiique of 
aviation lighting has now reaehwl an intorestmg 
stage Further progress depends on attammg a eleart'r 
understanding of what the lights should do and the 
best way of arranging them At a joint inoetuig of 
tho lUuminutmg Engineering Society and the Royal 
Aeronautical Society held on Marili 12, Mr H N 
Green described some recent developments, A light 
IS said to be ‘visiblo’ when the illumination it produces 
on the eye exceeds a certain minimum known as the 
threshold illumination Expeiiments prove that a 
light of 0 6 candle power at a distance of one mile 
can bo located without undue difHciilty or delay by 
observers wearing goggles and subjected to local 
lighting equivalent to that m an aeroplane cockpit 
It IS known that white light can be recognised more 
easily when lookmg slightly away from it; the 
threshold illuramation for ‘parafovoal’ vision bemg 
only one fifth of that necessary when it is viewed 
directly. A light seen obliquely can bo identified when 
its conspicuity is of tho order of 0 1 mile candle 
Tho practical value is taken as 0 6 mile candle The 
most important lights are tho beacon lights which 
are placed near the airway to mdicato the route 
It has boon noticed that powerful lights at long 
range are easier to see m bad weather than lights of 
less mtensity at shorter ranges. The time taken to 
locate a flaahmg beacon is partially depenilent on 
the period elapsing between flashes Experience has 
led to the use of periods not oxcoodmg five seconds 
The beacons required to looate the aerodrome are 
built up of neon tubes giving 4,000 oamlles of red 
light. To identify the aerodrome they flash a Morse 
signal. This is neoeesary as the exterior neon lighting 
of cinemas often exceeds that of a neon beacon. Tho 
boundary lights are not yet standardised mtemation- 
ally, but the aerodrome obstmotion lights are always 
and of a red colour 
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Prehistory of Northern Africa 


A n important study of the archseology and racial 
. history of tlic weatern area of North Africa, 
published by the Institiit dc Palikmtologio hiunaino,* 
arises out of the investigation by M C Aroinbourg 
111 tlie years 1927-30 of a senes of oaves in the hills 
winch frmgo tho Gulf of Bougie on the coast of 
Algeria Several of these eaves were already known 
to archiEologistfl and palanintologists, and finils m 
them have been described from time to tune, but 
no systeinatio investigation hod been undertaken 
prev lously. 

Tho cave of Afalou-bou-Rhummcl is a large 
shelter of ten metres m depth with an openmg about 
twenty metres wide Its deposits were first examined 
by trenchmg along the axis of the cave to a depth of 
1) 15 m over a length of 17 metres Tho ossuary 
was found at a depth of between 3 25 in and 4 m 
at alsiiit three mi'tres from the south wall Eight 
complete skeletons and about fifty skulls were 
recoveretl Another complete skeleton, with tho 
cranium of a child, was found later at a lower level 
The deposits of the cave fall into two sections of 
which the upper only, reaching to a depth of 7 60 m , 
oontained evidence of liuman occupation The lower, 
archeeologically and paleoontologically sterile, reaches 
lx>d rock through a depth of 8 metres 

Tho upper stratum of the archasological level to a 
depth of 4•40 in contains a uniform industry, of 
which the chief oharaotcristic is a microlith d doa 
relatlU of tho ‘La Mouillah’ type Tho food debris 
consist almost entirely of marine shells Below is a 
deposit 1 metre m thickness m which there is no 
variation in tho industry, but tho deposits aro of a 
reddish yellow in colour and the debris of food include 
some bones of tho moufflon in addition to tho marine 
shells Below this is a sterile layer of 60 cm tliiokness 
which overlies tho third archteologicaJ layer of reddish 
thickly compactetl deposits 18m thick, m which 
tho animal remains constitute a veritable bone bod 
Not only was tho food-supply of tho mhabitants of 
this period more varied than that of their successors, 
but also tlioir stone mdustry, though essentially 
identical, was more abundant. Below this the sterile 
layers begm 

Tho human remains were found m a state of con¬ 
fusion and many of the bones were calcmed Tho 
industry of the orohroological levels consists almost 
exclusively of flint and polished bone-blades, flakes 
and scrapers It is virtually identical throughout 
except that in tho upper and later levels there is an 
increase m the percentage of mioroliths Among the 
molluscs which servtxl as food, Patella, Trochua and 
Heltx are very common, And among the mammalia 
the dorcas gazelle, moufflon and Boa pnrmgemua are 
frequent. 

In the rook-shelter of Tamar-hat, which is now 
about SIX metres broad by eight metres deep, but 
once was much larger, trenching revealed an im- 
Uiterrupted succession of aroh«oological deposits of 
more than five metros depth Here, cdso, through a 
succession of five distinguishable levels, there was 
what 18 essentially an identity of mdustry—agam with 
a predominance in the later stages of the small blades. 
The vertebrates and mollusoa ^pear m the same 

• L<* froUn psMidltlilgaM det Beni Sesousl (Algdrie) Psf C. 
Aismboure, If. Boule, B. vaUob, R. Vemean (AndilvM de I'lnitMut 
de PsMontolofie bomslne, Hfmolie 13.) Pp m+ES pistes. (Psib 
Ifsaon et Cie, 1984 ) 180 fMUtes. 


relation as at Afalou, but Htppotragus appears here 
for the first time m North Africa, 

Takmg into account cortam positive and negative 
charactera, M Arambourg arrives at the conclusion 
that tho industry from the two cavo sites is typically 
Ibcro-Maurusian and comparable with that industry 
as identified on other sites in North Africa in a dis¬ 
tribution extending from Morocco to Turns As a 
result of an analysis of the upper paleBolithio stone 
ago of North Africa, he also concludes that the Ibero 
Maurusian mdustry, lying between Moiisterian and 
Mauretanian neolithic, is to be considcreii as a facies 
of the Upper Palseolithic, parallel to the Uapsian 
facies, of which it takes the place on the littoral of 
Constantine, in Oran, Algeria and Morocco This 
\ lew IS oorroborated by tho identihcation of Capsian 
man and Ibero Maurusian man, now made possible 
by tho discovery of skeletal remains m tho cave of 
AJaloii 

M Arambourg goes on to wider inference that a 
sunilar mtoiprotation is to bo placed upon the 
succession of specialised uidustnes of tho Upper 
ralaeolithio elsewhere, as, for example, m Kenya and 
South Africa These, as tho Capsian and the Ibero- 
Maiinisian, are to bo regarded as specialised and 
locally evolved Aurignacion, 

Tho skeletal material from Afalou is exammed by 
MM Boule, Vemeau and Vallois It consists of fifty 
skulls and nine complete or approximately complete 
skeletons, of which ten are definitely not adult All 
the skulls are robust m type, but, with the aid in 
oortam cases of the indications afforded by the pelvis, 
26 men and 14 women can be distmguishod among 
the adults Thirty-two of the adult skulls are now 
sufficiently complete for measurement in detail 
They present a woll-markod type. The cranium is of 
medium form, tho face broad and low, with well- 
marked glabella and superciliary ridges The cheek 
bones and zygomatic arches are massive. There is 
no prognathism The maximum length vanes from 
193 tnin to 206 mm and breadth from 133 mm. to 
169 ram. It will be noteil that m breadth they 
approach that of brachycephalic or itaesocephalic 
peoples of Europe Tho mean of the cranial capcuiity 
for men is 1,822 o c , for women 1,466 c o Essentially 
they are dolichocephalic, or mesocephahe, and the 
sexual difference is msignifioant. Evulsion of the 
upper incisors was practised. Taken as a whole, the 
remains represent a homogeneous group which, as 
indicated by the long bones, was of more than 
average stature. The bones of the skeletons have 
been subjected to a careful exammation, of which 
the results ewe described m detail 

As tho result of a detailed comparison with the 
remains of fossil men of palseolithio age found m 
North Africa and also with ‘fossil’ man elsewhere, 
and more especially with the skeletal remains from 
Mechta el-Arbi, here studied emd described as a 
complete whole for tho first time, the authors con¬ 
clude that Afalou man approaches most nearly to 
tho Cro-Magnon man and belongs to a North AfWcon 
group, here styled “the Mechta type”. This type 
persists through neolithic, bronze and iron agM a^ 
reappears in the population of the Canaries, ^ougb 
It IS possibly to Iw discerned in the Carthaginian and 
Boman periods, it appears to have oontril^ted 
nothing to the modem Berber population. 
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Solar Telescope at Oxford 


T he new 8olar tel{W(’opB of the University 
Observatory, Oxford, which was formally 
declartxl open by the Vice-Chancellor on June 11, 
18 m its essence a vortical Cassogram telescope of 
12J inches aperture and 73 feet foc^ length It gives 
a solar imago some eight inches m diameter, and 
unlike tlie original tower telescopes (the 60 ft and 
the 160-ft at Mount Wilson) the present instrument 
IS wholly free from chromatic aberration Eurther, 
since the image is formed on the optical axis, the 
telescope 13 free from the extra axial aberrations 
characteristic of horizontal solar rellcctmg telescopes. 
Light IS fed into the vertical Cassegrain telescope by 
a 18-in ccelostat, driven by a synchronous motor, 
and a secondary mirror of the same aperture Both 
ccelostat and sccondaiy mirror are provaled with 
electrical slow motions which are controllwl by a 
portable keyboard near the focal plane of the instru¬ 
ment , the same keyboaid also carries controls for 
focusing tho Cassegrain minor 

The telescope is uiiiquo m that it is tho only large 
solar telescope in which all the optical parts arc 
made ot fused silica Since fused sihca has a co- 
olTicient of expansion 1/20 that of ordmary glass, and 
1/7 that of pyrex, it follows that tho dilferential 
expansion produced by solar radiation, which tends 
to make the plane mirrors concave and so produce 
an astigmatic unago, will be almost wholly avoaled 
m this instrument The telescope, mounteil m tho 
oast tower of tho observatory on tho same pier and 
under tho same dome which housed tho Do la Rue 
reflector, was constnicted by Sir Howard (Irubb, 
Parsons and Co , of Newcastle, tho blanks for the 
fusetl silica discs having been supplied by the Thermal 
Syndicate, Ltd, 

On the optical axis of the telescope he.s the slit of 
a largo Littrow spectrograph The spectrograph 
has two 60° and one 30° prisms of six mches square 
aperture (height 0 mches, length of face 0 7 inches), 
and a oollimating-camera lens of six mches aperture 
and some 30 feet focal length It gives a dispersion 
at X4200 of 2 6 mm. per A , and a theoretical re¬ 
solving power of more than 300,000. The optical 
parts, supplied by Adam Hilger, Ltd , and a large 
nunimum deviation mount, supplied by C. F. 
Casella and Co , Ltd , are mountwl at one end of a 
40-ft. brick tunnel constructed m the basement of 
tha observatory. The spectrograph, which still lacks 
the essential temperature control for the prisms, the 
sbt end and plate holder moohaiusm, and a guiding 
disc, will be completed as funds permit. 


In deolarmg this equipment open, tho Vice- 
Chancellor referreil to tho choquertHl history of 
attempts to establish a permanent observatory m 
Oxford No less than three unsuccessful attempts 
have been made, namely Bishop Fell’s failure to 
persuade Wren to mcorjiorato an observatory in 
Tom Tower, tho establishment of a temporary 
observatory for Halley m 1704 in New College Lane, 
and finally tho construction of an obm-rvatoiy by tho 
Radclifto Trusteas m 1773, now regrettably, from the 
point of view of Oxford at least, departing for Mouth 
Africa The University Observatory was built by 
the University some sixty years ago, and the fact 
that tho University has, during a period of excep¬ 
tional fmancial stringency, sot aside some £3,700 for 
tho purchase of the present equipment may be 
regarded as evidence both that it desires the present 
observatory to bo a piormanent institution, and that 
it desires to see the stiuly of observational astronomy 
actively prosecuted at Oxford The Vice-Chancellor 
concluded his remarks by exprossmg the warm hope 
that some donor, mtorestwl m the study of astronomy, 
would find It possible to provide tho relatively small 
sum needed to complete this equipment. 

After the Vico-Chancel lot’s declaration, and fol- 
lowmg a period when the instruments were uispected 
by the assembled company of astronomers, Oxford 
men of science and other members of tho University, 
tho proceeilings wore concluded by on address by 
Sir Arthur Eddington on ‘‘Tlie Physics of the Sun”. 
Sir Arthur pointetl out that tho sun may bo regarded 
as composed of throe parts, an airy appendage where 
the atoms aro supported by radiation pressure, a 
middle region where tho absorption lines are formed 
and which is therefore readily accessible for observa¬ 
tion with tho equipment which had just been in¬ 
spected, and finally tho obsorvationally maccessible 
doop-lymg interior WluJo there is a temptation to 
separate what is observable from what can only bo 
inferred, the creation of such artificial divisions is 
likely to lead to ‘frontier incidents’ ’The sun is a 
unit and must be treated as such. Sir Arthur then 
went on to point out how, in spite of its inaooossibihty, 
it IS possible to infer much about the physical con¬ 
ditions m the deep mtenor, and how such information 
has been confirm^ m a striking way by developments 
m nuclear physics. In moving a vote of thanks to 
the lecturer. Prof E A. Milne, in a peculiarly happy 
vem, referred to the many distmginshod astronomers 
and solar physicists who gathered to witness tho 
ceremony and to hear Sir Arthur’s masterlv address. 

H. H. P. 


Interpreutton- of Spectra 


P ROF. HENRY NORRIS RUSSELL delivered 
the George Darwm Lecture to the Royal 
Astronomical Society at the meeting of the Society 
on June 14, taking as his subject “The Analysis of 
Spectra and its Appboation to Astronomy” Prof. 
Russell eirolained that he did not refer to the 
oiudysis of spectra m the sense of the analysis 
of the elements present or absent in a mixture, but 
to the analysis of the spectrum of each single element. 


Tho history of this suialysis goes back to 1883, when 
it was discovered that the various doublets m tho 
spectrum of sodium possessed the same separation 
when expressed in wave numbers : Prof Russell 
followed the development of this subject down to 
its rationalisation by Bohr and the mtroduction of 
the notion of states of energy which the atom may 
possess, the frequencies of the spectral linos bomg 
given by the familiar quantum relation JP, 
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Comparatively recently, Hund haa given a theory of 
the way m which the energy states of the atom are 
built up from the energies of the various electrons m 
the atom, and there is now a corpus of complicated 
but defimte rules which govern the way in which 
levels are built up and the restrictions on possible 
electron jumps, jumps between ‘odd’ and ‘odd’ 
terms, for example, being forbidden We oem now 
fully unileratand the structure of oven a complicated 
spectrum such as that of iron 

Turnmg to the practice of the analysis of spectra, 
Prof Russell said that, before one could analyse a 
spectrum, one needed a list of Imos with well- 
determmod wave-lengths, the intensities of the 
Imos, their temperature class (along the Imes do- 
v’oloped by King ati Mount Wilson) and the Zeeman 
patterns All the easy spiectra liave now been 
unravelled, but a few complex spectra romam to be 
analysed Prof Russell showed a slide exliibitmg 
the present state of complotoness of tlie analysis of 
the spectra of all the elements. Amongst those which 
are least analysed are the spectra of gadolmium, 
terbium, dysprosium, holmium, erbium, thorium, 
and uramum, while among the lighter elements tho 
spectra of phosphorus, sulphur and chromium are 
not well analyswl 

The astrophysical applicat ions of the newer spect rum 
analysis were numerous Saha’s relation between the 
numbers of neutral and ionised atoms present m 
oquihbnum at a given temperature and pressure had 
given the key to tho general mterpretation of tho 
stellar spectral seijuenco Identifications of Imos are 
made much more reliable when reference is made to 
tho intensity to be expected from the line’s place m 
a multiplet and to the excitation potential of the 
atom ui the state which absorbs the Imo Identi¬ 
fications m the far infra red spectra are particularly 


assisted by spectrum analysis, as very accurate 
wave-lengths are not to be obtamed from laboratory 
measurement • a more accurate separation can 
sometimes be obtamod from a oorresx>ondmg separa¬ 
tion m, say, the green, where good wave-lengths are 
obtainable Agam, the presence or absence of Imos 
in the solar spectrum receives an explanation based 
on speotrum analysis The non-metals do not show 
strongly, because tho Imes ansmg from atomio states 
with low excitation potentials ho m uiaccessiblo 
regions of the spectrum The great majority of 
apparent variations in abundance between the earth’s 
crust and the solar disc is explained by the excitation 
potentials of tho Imos that are available Only 
phosphorus, bismuth and radium are truly absent 
in tho aim Passing on to quantitative analysis, tho 
theory of R H Kowlor and Milne explaiiieil tho 
major features of the spectral sequence, the apparent 
differences between one spectrum and another bomg 
duo to differences m surface temperature and surface 
gravity 

Prof Russell went on to say that while we recog¬ 
nise that a strong absorption Ime mdioutcs many 
alisorbing atoms and a weak Ime few, tho detailed 
physical einalysis is difficult Dr W S Adams and 
Prof Russell had calibratwl Rowland’s scale of m- 
tensities—an arbitrary scale—by comparing Row¬ 
land’s estimates of relative intensities withm a large 
number of multiplets with theoretical intensities, and 
hod applied this to tho analysis of a number of stellar 
spectra. Tliey discoveied a departure from thermo¬ 
dynamical equilibrium , but recent work by Struve 
has thrown doubt on this method of calibration and 
the departure from thermoilynamioal equilibrium 
must now be regarded with caution Prof Russell 
concluded the lecture by referrmg briefly to bright 
lino spectra anil to the spectra of tho planets 


Association of Teachers m Technical Institutions 


A t the twenty sixth Annual Conference of tho 
Association of Teachers in Technical Institu¬ 
tions, which was held at Bournemouth during Whit¬ 
suntide, Mr D. W Lloyd (Old Trafford Technical 
Institute, Stretford) was installed as president for 
1936-36 by the rotuing president, Mr H J Cull 
.(Central Technical College, Birmingham) 

In his presidential address, Mr Lloyd said that 
durmg the past twenty five years two dominant 
motives have boon apparent—tho desire to preserve 
and extend liberty of thought and speech and the 
desire to mitigate human toil 'Hie first is m the 
realm of social and political life ; the second m the 
sphere of science and mdnstry Both, however, have 
produced offocts which arc world-wide and touch the 
sphere of education at every pomt To the technical 
teacher, said Mr Lloyd, the tremendous changes m 
our mdiistrial system due to tcohnologioal develop¬ 
ment must have spficial signifioance “Magic has 
entered our research laboratories, sciontifio odvanoe- 
tnent and the mechanisation of industry have tended to 
shorten hours of labour and mcreased the possibilities 
for leisure, yet, in our present stage of our development, 
we {u« faced with the cheuM and misery of unemploy¬ 
ment.’’ Rationalisation, he continued, is one of the 
results of the increasing application of science to 
industry; but it has produced (by the replaoement 
of as many employees as possible by the minimum 


number of machines) the paradox of a world of 
increasing production m winch vast numbers are 
unable to seoiire the necessities of life. The machine, 
however, should not be arrested, since mechanical 
perfection mcreasos human possibilities, and smee 
tho machme can “do the job better than its creator”. 

Long-range planning m mdustry and education, 
however, bwomes essential “The isolation of coun¬ 
tries has disappeared . geographical barriers are 
non-existent except to those who thuik m ancient 
terms, mtemational wireless commumoation has 
no limits unless hampered by those who fear the 
free movement of thought . . new industrial 
contacts are possible, under control they can 
expand and tnake fnendshtps. Education in its 
widest aspects can become an mtemational force, 
and thus help to replace the narrow spirit of nation¬ 
alism by the wider appeal of internationalism.” 

Mr IJoyd specially stressed the need for hberty of 
thought. The unrest of the present world, he said, has 
produced mtoleranoe and the stifling of criticism . m 
certain oases it has led to the establishment of 
dictatorial power which must have a reactionary 
effect on educational progress. Civilisation cannot 
advance without criticism, and the subjection of the 
individual will by mhibitions from the outside leo^ 
to stagnation and putrefaction. Propositions which 
may seem obscene, heretical and revolutionary will 
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get their deBerta if openly discussed ; but if they are Sir Peter Chalmers Mitchell (scholar 1884-88), and 


suppressed they will permeate society through 
insidious cluum^ and do irreparable injury. Freedom 
to think, freedom to voice one’s thoughts withm 
reason, are essential to human progress. 

The Conference approved the recommendations of 
the “Report on Policy m Technical Education” 
recently published by the Associations of Technical 
Institutions, Teachers m Techmcal Institutions, 
and Prmoipals of Teclimoal Institutions and the 
National ^ciety of Art Masters Among other 
resolutions passed was mcluded one urging the 
establishment of a system of compulsory part-time 
day education for all young persons from the age of 
ceasing compulsory attendance at schools giving full¬ 
time education to the date at which the pupil attams 
the age of eighteen years. The Association reiterated 
its opimon that the raismg of the school leaving age 
IS more than ever desirable. In view of Mr. Lloyd’s 
address, special mterest centred about a resolution 
urging that the conditions of apprenticeship should 
be restated for the several mdustnes, and that 
special consideration should be given to tbo claims 
of young people who have satiafMtorily completed a 
full-time course m approved technical institutions in 
respect of the age at which they may be recruited, 
and the period of time required of them for com¬ 
pletion of apprenticeship. 


University and Educational Intelligence 

Cambeidoh. —Dr. Leslie Hama, duwtor of the 
Nutritional Laboratory, has been awarded the degree 
of So.D. Dr. Harris is known for his work on vitamins 
and proteins, and for the latter was awarded the 
Meldola Modal by the Institute of Chemistry m 1924. 

Edinbuboh. —Dr. Otto Samson hew been appomted 
Tweedie feUow for 1936-36 and 1936-37. This 
fellowship IS awarded to enable the holder to carry 
out exploration and research in the lees-known 
regions of Asia and northern Africa Dr. Otto 
Samson was bom m Hamburg m 1900, and studied 
political science and then Oriental lan^oges at the 
Umversity there. In 1928 he entered the famous 
Ethnographical Museum (Museum fur Vdlkerkunde) 
in Hamburg, and m 1930 become head of the East 
Asiatic Section, a post he held imtil the Nazi revolu¬ 
tion m 1933. In 1031-32 he travelled m China to 
collect ethnographic specimens for the Museum. In 
the course of his travels he made an intimate study 
of the daily life of peasants and craftsmen and of 
the techmcal processes emjployed by them An 
examination of the data then collected suggested 
connexions with India reflected m craft and agri¬ 
cultural processes and their products. It is the extent 
and direi^ion of the influence of China upon India 
and vice versa that Dr. Samson now proposes to 
study. 

London. —^The Governing Body of the Imperial 
College of Science and Technology has elected to an 
Imperial College fellowship Prof. Alfred Fowler, late 
Yarrow professor of the Royal Society, and emeritus 
professor of astrophysics in the College. 

OxTOBD.—^Tho new solar tower telescope was 
opmed at the University Observatory by the Vioe- 
Oumoellor on June 11 (see p. 1047). 


Prof. N. V. Sidgwick (scholar 1892-96) have been 
elected honorary students (that is, fellows) of Christ 
Church. 

The course of lectures on the work of early Oxford 
men of science finished for the session with Dr. R. T. 
Gunther’s lecture at Exeter College Special reference 
was made to the work of Borlase on the antiquities 
and mmeralogy, and of Walter Moyle on the orni¬ 
thology of Cornwall Of outstondmg importance was 
the advance m the science of geology duo to Sir 
Charles Lyell, while the history of mathematics and 
astronomy owes much to Prof. Steven Rigaud, whoso 
library was disjiersed by the Radcliffe Trustees less 
than two months ago. Dr Gunther concluded with 
a tribute to the biologists. Prof H. N. Moseley of 
Challenger fame. Sir Baldwm Spencer of Australia 
and Sir Ray Lankester—all of Exeter College 

Tub University of Pittsburgh has conferred the 
honorary degree of doctor of science on Dr William 
A. Hamor, assutant director of Mellon Institute of 
Industrial Research, Pittsburgh. 

Mb. H. G Robinson has been appointed prmcipal 
of the Midland Agricultural College, Loughborough, in 
succession to the late Dr. T. Milbum. Mr Robinson, 
who 18 a graduate of the University of Durham, is a 
son of Mr G. Goland Robinson, a well-known south 
Westmorland farmer. Smee 1929, he has been farm 
director in the Midland Agricultural College. 


Science News a Century Ago 
Portrait of Count Rumford 
In June 1836, the Managers of the Royal Institution 
received and accepted from Sarah, Ckiuntoss Rumford, 
the portrait of her father, Count Rumford, the founder 
of the Institution, which hangs now m the Mana¬ 
gers’ room. The pamting, which presents the Count 
in uniform, is of head and shoulders m profile. 
It IS by an unknown artist, but is beheved to be a 
good likeness. Count Rumford, who die<l m Paris m 
1814, had kept the lease of his house at Brompton, 
although he had not hved m it for many years. His 
daughter occupied it agam m 1816, and lived there at 
mtervals until 1836. In that year she returned to 
Amenoa, presenting the portrait to the Royal 
Institution as a parting gift. 

Roberta's Miners' Safety Lamp 
According to The Times, on June 23, 1836, a 
lecture was given to the Eastern Literary and 
Scientific Institution by Mr Taylor m the room usually 
used by the Institution m Hackney Road “The 
subject of the lecture was the safety lamp, and the 
object of the lecture was to show, by actual experi¬ 
ment, that the lamp hitherto used m cool-mmes, 
and mvented by Sir H. Davy, is dangerous and 
insecure, and that a lamp mvented by BIr. Roberts 
IS perfectly safe and free ftum the defects which 
render the lamp of Su: H. Davy not to be depended 
on ^ the mmers. Mr. Roberts, who has already 
received several medals from the Society for the 
Elnoouiugmnent of Arts, Manufactures and Commerce, 
was in attendance and produced the lamp mvented by 
Sir H. Davy and his own lamp, and assisted Mr. 
Taylor in the lecture and m the expienments ” 
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Roberts’s lamp was described as being “surrounded 
by a double tube of wire gauze, and also by a glass 
chimney, and is so constructed that a current of 
carbonic acid air or mtrogen passes contmually 
between the external atmosphere and the dame of 
the lamp To comprehend the nature of this 

invention fully, it is necessary to see the lamp, and 
compare it with the lamp hitherto ustsl, over which 
it has cortaudy a manifest ailvantage It is very 
simple m its construction, and as a cominitteo of the 
House of Commons are now examining matters of 
this nature, it will no doubt meet with the encourage¬ 
ment It deserves" 

London's Water Supply 

Commentmg on a proposal to supply Lonilon with 
water pumped from wells by steam engmes, the 
AUtenceurnof June 27,1833, after reviewing theproject, 
said ‘ The annually decisiasing quantity of water 
m the London bason is also to be remaiked The 
fall m the level of the wells is, aecordmg to credible 
evidence, about one foot per annum , and there has 
been a decrease of full twenty feet withm the last 
twenty years Though this gradual fall is cortamly 
not an object of immediate ajiprehcnsion, as to the 
total failure ol the supply, yet the infinitely more 
rapid ratio of decn'asc winch would onsue, if the 
whole metropolitan supply were taken from the same 
source, must be obvious 

“For these reasons wc have come to the conclusion 
that though London is supplied with a considerable 
abundance of the most salubrious well-water for 
general purposes of domestic use—yet, that to draw 
upon the bason for the whole of the supplies by 
means of steam power is, if not objectionable for 
other reasons, impracticable by reason of the expense 
of the many dividetl establishments which must 
necessarily be required for the production of 20,000,000 
galls per day, which is the generally estimated 
quantity used m the metropolis” 

The Hot Blast at the Butterley Iron Works 

For some years after the mtroduction by Neilson' 
of the hot-blast, there was considerable controversy 
over Its merits One of its advocates was Joseph 
Glynn, F R S (1799-1863), who was engineer to the 
Butterley Iron Works, near Derby. In a letter of 
his published in the Mechanics’ Magazine of June 27, 
1835, he said : “The Butterley Company employ m 
their mmes, coal-fields, blast fumaoes, rolling nulls, 
forge®, boring mills and steam engine factory, 36 
steam engmes of all sizes, from 80 mchss of diameter 
of oylmder, and have six blast fumaoes, of which 
four are now at work. The whole of these furnaces 
are blown with heated a^, and the coal, which is 
admirably adapted for the purpose, needs no cokery, 
bemg very carbonaceous The mountain limestone 
which lies but three miles from the furnace, is used 
as flux for the ore, which is clay iron-stone. These 
materials produce a very fine gjamed cast-iron, 
remarkably soft and fluid, and at the same time they 
are equally well adapted to make ‘forge piw’ from 
which are manufactured bars, hoops ana boiler 
plates, of best quality and steam engines . . 
M, Duftesnoy, VC. Perdonnet, and several other 
Frenchmen of scientiflo reputation, have visited the 
Butterley Company’s works, with which they have 
been highly pleased, and have been willing to com- 
munioate the valuable information they possess, m 
return for such as was afforded them here". 


Societies and Academies 

Dublin 

Royal Irish Academy, May 27. Winifebd E Frost 
Larval stages of the Euphausuds Nematoscdis 
megalops and Slylocheiron longicome taken off the 
south-west coast of Ireland The euphausuds form 
an important part of the fauna of the inshore and 
deep waters off the south and west coast of Ireland 
The present paper deals with the hfe-histories of two 
of these animals, the development of which has not 
previously been described Sufficient larval stages 
have been found to give a good idea of the life-history 
of the organisms and the descriptions make it possible 
to identify the larvae m the plankton Some notes 
are given on the reproductive cycles of the two 
euphausuds 

Paris 

Academy of Sciences, May 0 (G Jt , 200, 1663-1640) 
Lucikn Gayeux . The constitution of the Henonian 
phosphates of Syria Alexandre Guilliebmond ; 
A new fungus, a parasite of the capsules of the cotton 
plant Eremolhecium Ashbyti and its possible relations 
with Spennophlhora Qossypn and the Asoomycotos 
Armanp db Gbamont and Daniel Bebetzkj The 
stabilisation of a frequency of beat (ijuartz oscillators) 
by compensation of the temi>eraturo coefficients 
The method is based on the use of two piezooloctno 
quartz crystals and different frequencies and deter¬ 
mined temperature coefficients The arrangement is 
more stable than that utilismg a smgle quartz with 
low temperature coefficient, and its constancy over 
a range of 60" t' is equal to a smgle rjuartz kept 
within 0 1° C Henri Dbvaiix The adsorption of 
ovalbiimen at the free surface of its solutions when 
the concentration of these vanes from 10** to 10"*. 
Gborobs TzmiiiCA Some affine properties Ivan 
BraItzeff . The singularities of special tjqios of a 
function given by its development m a Dirichlet series. 
Michel Krawtchouk , Some mequnlities m the 
problem of moments Natan Aronszajn Tlie 
singularities of the Riomann surfaces of mverse 
functions of mtegral functions Henri Mineub : 
Mechanical systems admittmg n uniform first integrals 
and the extension to these systems of Sommerfeld’s 
method of quantification Miroslav NAnadovitch : 
Contribution to the study m a plane current of rigid 
biplane cells. Raoul Ooudey . Measurements 
of the mtensity of gravity, made m 1933, with 
the Holwock-Lejay gravimeter No 2. Georoes 
DiicHtNE . The discharge rays emitted by a brush 
discharge. Contrary to the views of Dauvillier, the 
author’s experiments confirm the existence of 
di8ohaig;e rays Mlle. M. Quintin • Study of the 
electromotive force of cadmium chlonde batteries. 
FRAN901S Croze The general formul» of the re¬ 
fraction of a light bimdle. Jean Paul Mathieu and 
Jacques Pbrbichet : The rotatory dispersion of the 
a-halogen derivatives of oamphor. AndriA Claude * 
Inoandesoent lamps oontaining krypton and xenon. 
A summary of results obtained with more them 
10,000 bul^ On account of the lower heat con¬ 
ductivity of krypton and xenon compared with that 
of armn the bulbs can be made smaller, a litre of 
gas fuling 20-30 bulbs. 'The t«nperature of the fila¬ 
ment can be raised, owiM'to the slower diffusion 
of the tungsten vapour. ,fruN Pbbreu : The tono¬ 
metry of safine solutions. Paul Abadib and Qeoroes 
Cbaupbtieb : The determination of soma dieleotrio 
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properties of heavy water Paul Goldpinobb, 
Wladimib Lasasepf and Mokick Letort . Thermo- 
chemioal considoratioas on the carbonyl group 
Fibbbe Spacu : A method for the quantitative 
separation of iron and cobalt The feme iron is 
precipitated by pyridme and the cobalt in the filtrate 
precipitated as the ammuie CoPy,(SGN), Marcel 
Patby : The properties of allotelluric acid Marcel 
Godchot, Max Moussebon and Bookb Richaud 
The A, and A, 1-mothylcyelopentenos and their 
derivatives V M Mitchovitch . The awtion of 
o-chlorcyclopentanone on the organomagnesium 
halides Firmin Govaeht The use of liquid hydro¬ 
gen chloride m the preparation of the dichlorarsines 
Jean Laval The diffraction of X-rays by the silver 
atom (factor of structure) Henri Lonochambon 
The chemical formula and constitution of Ampandran- 
dava sepiohte. Jean Eck. and Jean Menabbea • 
The arrangement of the faces of the trihislra obtained 
by the corrosion of a plate of quartz Joseph 
Ulayao, Rodolphe R6hm and Gaston Del^pine . 
A new Goniatite fauna m the Visean of Montagne- 
Noire H Besairie, P Gbuyelle, A Lenobir: and 
A Savobnin Tlio geological and magnetic study 
of the cliff of Mandraka (Madagascar). V Frolow • 
The general characters of the clianges of level or of 
flow Albert Maioe New observations on the 
evolution of tho amylogen plasts m the reserve starch 
cells. Wladyslaw Antoni Becker and FRANgois 
Xavier Skupienski . Vital protoplasmatic observa¬ 
tions on Boitdtobolus rannrum, Robert Bonnet 
and Raymond Jacquot The variation of the 
velocity of growth and of respiration in SUrigmatocyatte 
nigni and of tho crude energy yield, as a function 
of the age of the cultur&s and the source of nitrogen. 
Caesar R Soholz . The constitution of cory- 
nanthme Ren^ SoujboES . The embryogeny of the 
(Enotheraceffi Tho principal terms of tho develop¬ 
ment of the embryo in Ludwtgia palttstns Robert 
Weill • Tho structure, origm and cytological inter¬ 
pretation of the colloblosts of Lampetta panc^nna 
(Ctenophores) Raoul Husson The r61e of the 
laryngeal apparatus m the formation of the timbre 
of spoken and sung vowels and the genesis of the 
changes of compass and registers of the voice. Mme. 
VAba DANTOHAKorF . Endoonnian proliferations at 
tho expense of the germinative epithelium RenA 
Audubebt and Robkbt Liivv : The emission of 
radiation by nerve stimulation Michel Paouet 
Tho photometric diagnosis of the Ebcrth bacillus, 
of para A and of the coh bacillus The photometric 
method of measuring the rate of mcrease described 
m a previous note has been applied to twelve strains 
of coh, eleven strains of tho Eberth bacillus and six 
of para A. Each gives its characteristic curve and 
the photometric diagnosis agrees with the baoteno- 
logi^ diagnosis. Oastok Ramon and Edouard 
LbhAta^b • The reinforcement of the immunising 
action or toxins and antitoxins. The method is based 
on coating the toxin or snatoxm with lanoline. 

Copenhagen 

Roysl Danish Academy of Sdencts and Lrttm, Febru¬ 
ary 1. G. Hkvbsy : Artificial radioactivity of 
scandium. When scandium is bombarded with 
neutrons, the product is partly a radioactive isotope 
of potassium, and partly a radioactive isotope of scan¬ 
dium, the former emitting hard, the latter soft p-rays. 

March 1. L. Kolderuf Rosenvinob : Some 
Dtuiirti Pheeophyoe®, The development of the two 


species of Stxctyomphon occurring m Danish waters 
(S tortilts and S aonferus) has been examined, the 
germination of the zoospores from tho plurilocular 
sporangia having been observed, m both cases 
apparently without fusion In both species a filiform, 
brancheil, creeping protonema was produced on 
which an erect shoot apjieared, bearing jilurilooular 
sporangia, just as tho mother plant An alternation 
of generations therefore does not take place The 
morphology of tho Danish momliers of the family 
Elachistacose was disousseil 

Geneva 

Society of Physics and Natural History, May 2. Fer¬ 
nand Chodat Tyrosmose and glutathione The 
experiments carried out prove that glutathione 
completely inhibits catalyses determined by tyrosina.se 
on tyrosmo, p-oxyphonylethylamine and the system 
p-cresol-glycoeol Tho mhibitmg r61c of glutathione 
in melanogenesis m vtvo is considered Fernand 
Chodat and ANDiik Mirimanoff • The ageing of 
yeasts Bndomycea anonuilua is studieil from tho 
point of view of its respiration Tlie agoing consists 
m leaving fresh yeasts, m buffer solutions of phos¬ 
phate, with or without sugar at different tempera¬ 
tures Tho respiratory power is measured with 
Warburg’s apparatus under those different conditions 
G Tikboy . (I) Remarks on tho differential equation 
of tho second order mot with in cases of polytropic 
e<iuilibrium of gaseous spheres The paper discusses 
the exarauiation of an energy hypothesis utilised by 
Biatobrzeski and by Eddington (2) The gener^ 
differential of tho second order cliaractcrising the 
thermodynamic equilibrium of gaseous spheres 
This etjuBtion ls complicated, it is always sim¬ 
plified when the ease of polytropic equilibrium is 
considered. 

Leningrad 

Academy of Sciences (C'R, 1, No 0. 1936) D 
Pbbefelkin Parallel varieties m a Euclidian (or 
Rieinannian) space L Schiefner . The m-th 
power of a matrix G Kbutkov and V. Dmitriev 
Contribution to the theory of Brownian movement. 
Small fluctuations of a system with n grades of 
freedom. D Volkov An exact solution of the 
Dirac equation for a flat wave of defimte frequency 
E. Andbbjev Influence of a metallic surface on 
the kinetics of oxidation of ethane K Ljalikov, 
1 Pbotas and G. Faebblan Displacement of tho 
isoelectric pomt of gelatme. V Ipatjev and V. 
Tronev Mechanism of displeujeraent of nolile 
metals in solutions of their salts by hydrogen under 
pressure. (1) Displacement of palladium in solu¬ 
tions of palladium chloride (2) Displacement of 
metals m the solutions of H,PtCl„ H,IrCl„ Na.IrCl, 
and Na,RhCU. O Istomina and E Ostrov¬ 
skij : Effect of super-some vibrations on potato 
growth. K. Sukhorukov and T Epel-Bogo- 
8LOV8KAJA • Action of bios on processes of putre¬ 
faction V, Sharonov . Daylight iHummation under 
different conditions. A. Labuncov : Age of uranimte 
and raonazite from tho pegmatite veins of northern 
Karelia. I. Alimabin . Chemical constitution of 
tshevkmit Dontcho Kostoff • Studies on polyploid 
plants. flO) The so-called ‘constancy’ of the amphi- 
diploid plants. G. Meller and A Pbokofjeva 
Structure of the chromonema of the inert region of 
tho X-chromoaome of DroaophUa. V Katunskij 
Growth-promoting substance as a factor in the 
formation of tho plant organism. V. Civinskij . 
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Cntioal period of the cotton plant. L. Pouohajbv : 
Restoration of the regenerative power in tailless 
amphibians (2). 


Washington, D.C. 

NaUonal Academy of Sciences (Free., 21, 143-180, 
March 15, 1936). Jan Schilt . Preliminary note 
concerning a new theory of the motions of the stars. 
The parallaxes of stars of spectral type A are used 
to give rectangular equatorial velocity components, 
and an expression is derived fhim which other 
parallaxes have been derived satisfactorily The 
formula mcorporates the hypothesis of an expanding 
stellar system. Habbubt B. Creiqbton euid Babbaba 
McClintook . The correlation of oytological and 
genetical orossmg-over m Zea maya . a corroboration. 
Chromosome 0 m maize is characterised by the 
1 2 ratio m length of its two ‘arms’; in some strains 
the shorter arm carries a large knob, whereas m 
others it is small or absent. This knob has been used 
as a cytologicsd ‘marker’ Fbank H. Clark : Two 
hereditary types of hydrocephalus in the house 
mouse (Mw nmaoulus). The character is a simple 
recessive. Smee mice with water-on-the-brain are 
stenlo or transit only a low grade of this affection, 
heterozygous animals were us^. When such animals 
of two strains, one from Michigan and the other 
from Berhn, were mated, the offspring contamed no 
hydrocephalics, m^catmg that two different genes 
are mvolved m the two strains. Tobsten Txobell : 
Studies on the ‘diffusion effect’ upon ionic distribution. 
(1) Some theoretical considerations. Study of an 
aqueous system of strong electrolytes where steady 
diffusion across a bounds^ permeable to ions takes 
place The theory preihets a distribution of ions 
similar to that for non-diffusible ions mdicated by 
the Oibbs-Donnan equilibrium, which appears as a 
limiting case of the general theory discussed. Great 
concentration differences such as occur in biological 
systems are theoretically possible. H. S. Vandiveb : 
On the foundations of a constructive theory of 
discrete commutative algebra (2) J. Levinh : 
Conformal-affine connexions. Oswald Vbblkn : 
Formalism for conformal geometry. H. Bateman 
and S. O Bice : Some expansions associated with 
Bessel functions. Robert W. Wilson . Sxmxmya, a 
new name to replace Ewnysopa, Wilson, preoccupied: 
a oorreotion. 


Forthcoming Events 

[Mett%nga marked with an aatenak are open to the public.] 
Sunda]^ June 23 

Barma Museum (Natural Histoby), at 8 and 4.30. 
Miss M. Smith: “Reptiles and Fossil ReptOes’’.* 

Monday, June 24 

Royal Geogbapkical Society, at 8 —Annual General 
Meeting. 


BBrnSH Waterworks AssociAnoN, June 28-29. Annual 
General Meeting and Conferenoe to be held at Cam- 
bridge. 

Soutb-Eastbrn Union or So iE irr m o Sooxbties, Jnne 
20-29 Annual Congress to be held at Boumemouth- 
Prof. A. 0. Seward; “The Herbarlom of the Books” 
(Presidential Address). 


Official Publications Received 

OxsAT BiTTAnr An lasLAn 

SclentUlo Jou^l orthe A ' 


tt 19S4-1886 bofbre the 




Oontahilna Papen read daring 
and'n 

7<. tU 


WMk CkiuncU held In London on the March 1S36 ^ 24 

(London National Baby Week Council.) 

Annual Report of the ^losieal Society of Scotland for the Year 
ending 81it March less Pp SS+e ptotea (Edlnborgh Zoological 

^'riS^SctottM^PrcKjecdlngj of the Royal Dublin Society Vol 21 
(NS), No 23 On the Characteiieilca of BactarUtm moloecum 
(Sehrdter) and eome Allied Spedee of Violet Bacteria By George 
Cruesa-OoUaghon and M J. Oonnan Fp 213-221+1 plate (Dublin 
Hodgee, Flggli and Co , London Wllllami and Noigate, Ltd , leSS ) li 
The Hen of the Tree* Tenth Year’s Report and Review of the 
Tree Year 1634 Pp SB + 4pUte*. (London Men of the Tree*) (Id 
Right and Might an Argnnient for an International Police Force 
ByAan Burnett Roe (Seriia B, No. 7B) Pp 18 (London The 
New Oommonwealtb.) Sd 

The Sttangeways Research Laboratory, Cambridge Report for 
1#S4 Pp M (CRmbridge Strangewayi Raseoioh Laboratory) 
Deportment of Sclentiflc and Indnitriol Research Report of the 
OhemIstiT Beaeorch Board for the Period ended Slst December 1934 , 
with Historical Introduction and Report by the Director of Chei^i 
Research. ^ v+64 (London B JL Stationery Office ) Is fid 
Bmpire Cotton Growing Corporation Report of the Administrative 
Coundl of the CorpoiaUon submitted to the Fourteenth Annual 
General Meetliui on Hay 28th. less Fp U+BS (London Bmpire 
Cotton Growing Corporation ) 

Report on the FlBhorin of Palestine By James Homell (Published 
on behalf of the Government of Palestine ) Fp IM (London. Crown 
Agmts for the Colonlea ) 7« ed 

Bepoii of the Astronomer Royal to the Board of Vlslton of the 
Royal Observatory, Oreenwloh. read at the Annual VlsIUtlon of the 
Royal Observatory, 1686, June 1 Fp. 24 (Greenwich Royal 

"rh^ultlon of Gas Engineer Communication No 107 72nd 
Annual Report and Aoeounts of the OounoU of Die Institution of Ooi 
Engineers to be presented at tlie 72nd Annual General Meeting to be 
‘t file JnMItutlon of (31vU Engineers, Great OeorgeBtreet. 
“ •‘■Ji and 6th Jnn* 1686 :i^. 86 (London : 


Bmpire (S^n Growing Co 
Coundl of the CoipotaUon 
■ '■ ■■ m on May 28tl 


n and V Batokopon Fp. 61+6 pUtes. 


Indian Central Cotton Committee. Techookwleal Laboratory 
Technologleal BnOetln, Series B, No 16 ■ Effect of Storaoe prior to 
Glimlng on the Splmung Quality of Cotton By Dr Ni^ Abmad. 
(Pp 18) (Bombay. Indian Central Cotton Committee.) 8 onnaa 
Canada Department of Mines Mlnet Blanch Investigations In 
Ore Dressing and Metallurgy (Testing and Beiearoh Laboratories), 
July to December 1688. (No 744 )Pp lv+ie4 (Ottowa: EWi 
Printer) 

Scent and the Weather By FUght-Lleut R 0 Veryard. (No. 
1686/3) Pp lv+33+6 plates (Chaman, Baluchistan ; The Maateis 
of Foxhounds AwncUtion of IndU ) 8 rupees 
Studies (tom the Connaught Labotatoriw, Untyerslty of Toronto 
VoL 6 1633-1634 Pp vti+78 papers (Toronto. Vntvenlty of 

Survey of India General Report, 1634, firom 1st Ootober 1688 to 
Both B^tomber 1684 Pp vl+78+11 plates. (Caleutta . Survey cf 
India) 18 rupees, 2i. 6d 

India Meteorolcgloal Department Bolentiflc Notes, Vol. 6, No 
61: Evaporation in In^ colonlated from other Metemlogloal 

Factor* ¥y P I. ]“--■ ” --t,- - . - 

(Delhi Manager of " 

Report oftfae A 

Dniverstty No 1.. ___ __ 

rtalm In Compression. By Mlneo Yamamoto and Eoiuo Kosdo 
Pp 28 26 son. No 180 Further Studies on the Effect of the Ground 
upon the Un of a Monoplane Aerofoil. By Busumn Tomotika Pp. 
8jU4. 26 sen (Tdky6 Kdgyfi Tosho KabushUd Koliha.) 

Htaibtty of the Intortor, Bnmt Department cf PnbUe Beoltb. The 
Beeeoreh Im^to and the bdemlo Disease* Hospital. Third Atmuol 
Remat 1988 Pp zU+108 + 14 pUtos (Ooito. Goveniment Pieso.) 

MInkiy of PnUlo Works, Egypt Physical Deportment. Hehnn 
OhSM+itoty Bulletin No. Uit of NetfSu pbotogiaph^ 

^th tim RHh^r. By M. R. Modwor. Pp. U. (Cairo: 

^bmwBepoTta the Tolnro Bnnrika Dolgakn, SeoUen A. No. 
40 • On the Theory of Fnnetkms. By Bbigeo OsaU. 

Fp 167-188. (Tokyo Motusen Co , Ltd.) S6 ten. 

The Dnlveislty of ColotMlo Studies VoL 88, Noa 8 and * • The 
Poetry of Joad M4^1. By Dr Stuart Ontbbettton. (Dnlventty of 
coiniado BnBetin, VoL 86, No, 18) Pp. ir+88-276. (Bmilder, Oolo.: 
rerslty of OolotadoJ b dmlais. 

sddelandan Mn Ststens Meteorol^-Hydrogtafltka AnttaR. 
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Social Research and Industrial Reorganisation 

A ssociated with the general satisfaction 
* at the improvement in trade which finds 
expression to-day, there is a desire to under¬ 
stand, and use to advantage, the factors re¬ 
sponsible for the better conditions which prevail 
It is clear that, on the whole, 1934 recorded a 
distmot advance over 1933 In most countries 
unemployment continued to dimmish, pnxluction 
to increase and exchanges remained more stable 
In some countries the behef became current 
that the depression was already passmg mto 
history While, however, it may bo fairly said 
that the world’s economic hfe has been running 
in smoother and deeper channels, it is still far 
from having returned to the broad, even fiow 
of real prosperity The imminent dangers of 
renewed mtemational competition m armaments 
alone should make even the most thoughtless 
pause before indulgmg m extravagant prophecy 
about the return of an age of prosperity, but 
there are many other facts which should dis¬ 
courage easy optimism. Not the least of our 
present penis is that the improvement m trade 
which has undoubtedly been expenenoed in Great 
Bntain and elsewhere may be mterpreted by 
partisans as the fruit of pohcios and methods 
which impartial investigation might reveal as 
really hindering recovery. 

The annual reports of the director of the Inter¬ 
national Labour Office provide an expert examina¬ 
tion and analysis of the social and eoonomic 
conditions of the world which assists even the 
layman to probe the partisan claims with which 
he 18 often assailed. Mr. H. B. Butler’s latest 
report* is no exception to the rule. His analysis 
shows clearly that hopes of a general recovery 
have not materialised. Recovery is still superficial 
rather than fundamental. There is still widespread 
distress and frustration of hope. There is no sign 
of a general swing-back of the pendulum to 
prosperity without any basic disturbance of the 
eoonomic system having taken place and without 
any serious political consequences having ensued. 

There is much indeed in Mr. Butler’s survey 
that is not only highly interesting to scientific 
workers, but also significantly in line with the 
oonolustons of many among them who have 
endeavoiued to arrive at an impartial opinion on 
the present situation and the means of recovery 
CoDtrover^ still unfortunately rages round many 

* Bsport of tiM DteMtor, InternatloMl lAboor 0«mv*. 1836 
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queations such as that of public works as a remedy 
for unemployment, nurtured more by the desire to 
prove or disprove the value of some economic 
doctrme or political attitude than by any judgment 
of the real facts. 

If, however, there is one thing which is more 
and more clearly evident, it is that pohcies of 
temporising or dalliance with prejudice rather than 
facts are not only ineffective but also liable to be 
disastrous Everywhere fatalistic behef is givmg 
way to the demand for systematic collective action, 
and Mr. Butler in his survey notes that, in dealing 
with the problems presented by the depression, 
those Gkivemments which have adopted un¬ 
orthodox measures have, on the whole, succeeded 
better than those which have rehed on the 
traditional processes. Deliberate interference by 
the State m economic affairs has continued to 
incretwo rather than to dimmish. Its success 
appears to be justifying and strengthening the 
popular belief that by bold, well-conceivod steps 
planned on a sufficiently comprehensive scale. 
Governments can influence the course of recovery 
to a very considerable extent. 

This growing reluctance to accept the thesis that 
human agencies are impotent to control the 
fluctuations of economic fortune is one of the most 
significant and hopeful signs of the present time 
Its very existence is a psychological element m 
the general situation which cannot be ignored In 
addition, it represents not merely confidence m 
the ability of man to regam control over events, 
but also a willingness to accept change, to try 
new methods It is a hopeful sign in itself which 
permits the co-operation of the scientific worker 
and the application of the scientific method to 
these difficult problems There could be no greater 
tragedy than for the shght recovery which has 
been experienced in the last year to bhnd us to the 
necessity for fundamental investigations and 
perhaps changes of policy and methods, if the full 
recovery and the alleviation of the hard core of 
unemployment and general distress, which are 
nndoubt^y within our powers, are to be secured. 

Against this very real danger, one of the surest 
safeguards is the extent to which recent and more 
fundamental attempts to modify and adapt the 
old economic structure to meet the new conditions 
have been insjfired in the main by social con- 
sideratioas. It is not merely that Governments 
are expected to devote the same energy, ingenuity 
and attention to the provision of the elementary 
needs of feeding, clothing and shelter on a civilised 


scale as to the promotion of air oommumoations, 
wireless services and elaborate systems of national 
defence Questions of organisation of industry, 
hours of work and the like are judged more and 
more from a social point of view than firom that 
of financial or technical efficiency alone. 

To these social imphoations, Mr. Butler, in the 
report to which we have referred, directs special 
attention In commenting on relief of unemploy¬ 
ment, he pomts out that the failure of relief, while 
wardmg off actual starvation, to prevent pro¬ 
gressive under-nounshment and demoralisation of 
individuals and famihea where unemployment is 
of long duration, is leading to an increasmg demand 
for adoption by the State of energetic measures 
to create work, whether direct or mdirect. His 
reference to the devastating effect of juvenile 
unemployment is pertinent m relation to the 
Jubilee Trust Fund recently inaugurated m Great 
Britam For juvenile unemployment, relief affords 
no solution. “No social problem is of more vital 
importance and it may safely be said that money 
saved by ignonng the dangers of intellectual, 
physical and moral deterioration to which the 
young unemployed are exposed represents the worst 
and most short-mmded form of national economy”. 

This growing insistence on the importance of 
the social factor comcides with a wider reoogmtion 
of its importance on the part of scientific workers 
themselves. Julian Huxley has suggested that the 
main trend of post-War thought, where not merely 
pessimistic or destructive, is in the direction of 
science tempered by humanism ; and the refusal 
of public opinion to consider the improvement of 
production, the growth of retail sales or the appre¬ 
ciation of seountiee as in themselves satisfactory 
unless accompanied by a corresponding reduction 
of unemployment, is paralleled by growing atten¬ 
tion to the social factors on the part of scientific 
workers, whether as afTeoting the direction or 
conditions of their own work or as a field for 
further investigation. 

It is in fact at last being widely realised that an 
elaborate mechanical organisation is often a tem¬ 
porary and expensive substitute for an effective 
social organisatiim or a sound biological adapta¬ 
tion, The error of oonfusiug efficiency with adapta¬ 
tion to large-scale production is being more and 
more apparent, and in many fields, orgamsation 
and prooesees are being judged leas by their purely 
meohanioal or technical efficiency than by their 
social .ootasequenoea in the wideat soase. What the 
product (xaitributea to the labourer beoomea as 
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important as what the worker contributes to the 
product. 

From this pomt of view the ideal of fitness for 
a purpose imphcit in technology acqiures a new 
significance. The rationalisation of industry is 
no longer considered merely from a techmoal or 
economic point of view The entire social situation 
must be taken mto account. A process which 
promises higher technical efficiency may indeed 
be rejected, for example, either because of the 
untoward disturbances it produces in the State 
as a whole or because of the risks it involves to 
the health of the worker. As Mumford suggests 
m “Technics and Civdisation”, “a rational society 
might alter the process of motor car assemblage 
at some loss of speed and cheapness to arrive at 
a more interestmg routine for the worker Similarly 
it would either go to the expense of equipping 
dry-process cement-makmg plants with dust 
removers—or replace the product itself with a loss 
noxious substitute. When neither alternative was 
practicable it would drastically reduce the demand 
itself to the lowest possible level”. 

In this attitude there is essentially no slowing 
up of progress On the contrary, while the direction 
of research may be changed, its scope is enlarged. 


The realisation that mdustry offers opportunities 
for creative experience which is social m its pro¬ 
cesses as well as in its objects gives a new impetus 
to research over a wide front Such bodies as the 
National Institute of Industrial Psychology are 
indeed only faintly foreshadowing the services 
which they can render, when industry and society 
are widely permeated with an ideal of efficiency 
or rationalisation which takes full account of the 
worker and the social cousequenoes, as well as of 
the process, the product and the economic return 
The following out of the principle of economy m 
its highest and truest sense means that at least 
as much attention will be paid to the choice of the 
correct means of avoidmg waste of human effort 
and welfare as to the choice of the appropriate 
apparatus or raw materials The stress laid 
upon the problem of unemployment in the midst 
of the Jubilee rojoicmgs emboldens the hope that, 
so far from the partial recovery already experienced 
leadmg us astray, there is a growing determination 
to seek new ways and means, if those of the past 
prove inadequate to solve this problem and 
secure the wider distnbution of the vast resources 
at man’s disposal, could he but make mechani¬ 
sation his servant and not his master. 


The Arachmda 

'The Arachntda By Theodore H Savory Pp 
XI-f 218-f 8 plates. (London Edward Arnold 
and Co , 1936 ) 26s not 

T he Arachnida have been unduly neglected by 
zoologists, having been overshadowed as 
objects of study by the beauty and infinite variety 
of the insects. Tlie study of the class has been 
difficult, owing to the scattered literature and the 
scarcity of several of the forms. Of the ten existing 
orders, only four are represented in Great Britam, 
and several of the smaller orders do not reach the 
confines of Europe. Mr Savory has now given us 
a generalised account of the class as a whole, for 
w^h all zoologists and naturalists wiU be grat^ul. 

The Arachnida, more than the insects, have 
attracted the attention of philosophioal morpho¬ 
logists, since the days when Strauss-Dfirkheim, so 
long ago as 1829, fiM pointed out that Ltmuhu 
is an arachnid, and the close resemblsnoe between 
that genus and the Eurypterida has Itmg been 
recognised. It is remai^ble that of these two 
primitive groups, LimvJw has survived, being 
to-day not only by far the largest arachnid, but 


also the only manno one, while the Euryptenda, 
making their first appearance m the Cambrian, 
attamed their zenith in the Silurian, producing 
such extreme forms as Stylonurua of the Old Red 
Sandstone, which reached the enormous size of 
ten feet, with very long legs These gerontic 
characters foretold an early extmotion, for the 
order made its last appearance m the early 
Carboniferous 

In discussing the evolution of the class, the 
author quotes the theory associated with the names 
of Ray Lonkester and Pocock, according to which 
lAtnvlus and the scorpions were both derived, each 
through an intermediate link, from the Eury¬ 
pterida, which in turn, through Limulava, came 
from the Tnlobites. In any event, all will agree 
that the Eurjrptenda, Limvlus and the scorpions 
undoubtedly have a common origin Zittel 
derives all three from a hypothetical early Cam¬ 
brian predecessor, reserving the Trilobites as 
ancestors of the Crustacea But, as the author 
points out, if by this hypothesis he would exclude 
the Trilobites from being at the same time ancestor 
of the Arachnida, he is virtually denying evolution 

The criticad step in the evolution of the class 
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was in the Silunan, when they changed from an 
aquatic to a terrestrial habitat, Limvhu alone 
retaining a manne life, with gill-books 

Leukart, Hansen and Sorensen, from a study of 
the breathing apparatus, draw conclusions different 
from the English morphologists. They regard the 
Palpigradi and Sohfugn as being the nearest 
survivors to the primitive type, which, they 
mamtain, was terrestrial, the crustacean characters 
of LimiUus bemg due to convergence. 

Mr. Savory prefers to suspend judgment He 
points out that the Arachnid-Crustacean-Mynapod 
group of the phylum Arthropods are all built upon 
a 21-8omite pUm, and evolved from a vermiform 
ancestor, which must be sought in the pre-Cambnan 
in the Onycophora, as Versluys and Demoll have 
sought to establish 

As to the genetic relationship within the class, 
the one point on which there is general agreement is 
that the ten existing and seven extmct orders cannot 
be arranged in an ascendmg senes. It is also 
accepted that the scorpions are the most primitive 
teirestnal forms, with the Pedipalpi and SohfugsB 
very close. The spiders are the most highly 
specialised, and the Acari are certainly degenerate, 
with the Opiliones intermediate. The system 
adopted by the author is that drawn by Pocock, 
with slight modifications, as the rejection of the 
Trilobites, which are now generally regarded as 
Crustacea, the inclusion of the fossil orders, and 
the rejection of the Pantopoda, Pentastomida and 
Tardigrada From the discontinuous relationship 
between the orders, Mr. Savory draws the con¬ 
clusion that “the hypothesis of an evolution taking 
place by slow successive degrees is not in accord¬ 
ance with the facts”. 

One feature of the Arachnida which makes them 
so attractive is their conservatism, the survival 
of such primitive and ancient forms as lAtnulus 
and the scorpions, which Ray Lankester has 
described as “the oldest animal form of high 
elaboration which has persisted to the present 
day”. Scorpions first appear m the Silurian, as 
pioneers of the air-breathers, and were as highly 
developed by the Carboniferous as they are to¬ 
day. Four other orders share the pride of almost 
unaltered descent from Palssozoic days, the 
Opiliones, our familiar harvestmen, the Solifugse 
or wind scorpions, and the Pedipalpi. 

The most surprising group in the class is the 
Bicmulei or Podogema. These extraordinary little 
creatures, which have never evolved eyes, «^pear 
to have scarcely any sense organs and carry their 
genitalia in the tarsi, wore first diaoovered in the 
Carboniferous of Illinois m 1837. In the following 
year Ou^rin described a living speoimeo from 
West Africa. Now there are six fossil uid thirteen 
living qteoiee known, but the astemkhing thing 


about them is that to-day, almost a century after 
their discovery as living creatures, only thirty-two 
specimens are known to exist. As the author says, 
each specimen seen by man is something of a 
historical event. 

Mr. Savory's concern is not confined to the 
taxonomic and evolutionary aspect of the study. 
In the text be brings out many pomts of the 
highest interest, with a hterary skill unusual m 
purely scientific works. He points out that the 
time has come for arachnology to possess the some 
umty and status enjoyed by entomology, and that 
the day has come for a science of comparative 
arachnology He gives a senes of essays, inter¬ 
larded as ‘Excursus’, which well repay reading, 
and a clear summary of the structure, classification 
and evolution of the class, the habits of the 
creatures and their behaviour, in which he ex- 
plams, for the non-speoiabst, modem views on 
instinct, reflexes and tropisms, with an indication 
of the work that has been done on their courtship, 
mating, dispersal, distnbution and manner of life 
To make the work complete, he includes an outhne 
of those groups which have been doubtfully 
associated with the Araobnida, such as the 
Tardigrada, Lmguatuhdm and Pycnogonidia, with 
essays on laboratory work, the economic aspect, 
and an outhne bibliography M. B 


Theoretical Materials and Experimental 
Structures 

(1) Theory of Elaaticily. By Prof. S. Timoshenko. 
(Engineering Societies Monographs.) Pp. xvi-f 
416 (New York and London : MoQraw-Hill 
Book Co., Ino., 1934.) 30« net. 

(2) DepartmentofSoientificandlndustrialBeseaxch. 
Second Report of the Steel Struetiurea Beaearch 
Committee. Pp.xvim-369-f26plates. (London- 
H M Stationery Office, 1934 ) la. dd. net. 

OUR of the leading engineering institutions 
of America have engaged m a fr:<e8h enter¬ 
prise in technioal literature Selected manusoripts 
of value to engineers and industry, but of probably 
limited appeal because of their special nature or 
treatment, are to be produced in a series entitled 
"Engineering Societies Monographs’ ’. Prof, 'nmo- 
shenko’s volume is the first to issued and gives 
a fine impression of the high standud intend^. 

The author’s previous volumes on “Strength of 
Materiab” (reviewed in Natitbx, 128, 617, 0^. 10, 
1931) dealt with engineering materials in a very 
thorough fashim, but in the order of developmwt 
more usual in technioal treatises on the subject. 
The present work on thewy is guided largely by 
the matfaenudioal bases, and in olassifloatiOn and 
d^ails'departs from thk oomnum order. 
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The mathematical method and the engmeering 
method m theoretical development are in direct 
contrast. The former seeks primarily the most 
general treatment and formulation, and then pw- 
ticularises to elucidate problems of a class The 
engineenng application is an exercise The latter 
method uses elementary theory so far as it will 
go, without greatly emphasising its shortcomings 
until it ceases to work satisfactorily The practical 
problem is the mam aim; and the elementary 
methods are qmto acceptable so long as they give 
rational guidance m design They do so in many 
important hnes of study, such as bcndmg theory , 
but it IS the failure of these methods m the more 
difScult modem problems of construction that 
renders such a work as the present volume import¬ 
ant and necessary to engmeers 
It has been estimated that 80-90 per cent of 
the failures occurring in modem engineering con- 
stmotion are due to fatigue. This evil di 8 pla 3 rs 
itself as a progressive cracking developmg from 
zones of high stress concentration due to form 
variations or disoontinmties, holes, comers and re¬ 
entrant angles. The treatment of stress concentra¬ 
tion is quite beyond the elementary theory, so 
prominent in engmeenng cumcula, but the 
results in prcMtioe emphasise the failure of the 
theory—and the ouirioula—by the failure of the 
parts. The expenenoe only slowly affects technical 
literature, but has certainly dat^ the older text¬ 
books on materials. Prof. Timoshenko has taken 
a very active part m the mvestigation of the 
subject, and he is also to be congratulated on his 
activities m rewritmg its literature 
While it is necessary to decry the powers of 
elementary methods of stress analysis, it must not 
be supposed that more powerful mathematical 
methods can always provide full solutions. In¬ 
vestigation on materials and structural forms 
to-day is a remarkable mixture of analysis by 
form^ elastic theory and by energy methods , by 
direct experiment; by indirect experiment such 
as the photo-elastic method; and by the use of 
analogies such as the soap film, the hydrodynamioal 
and ^e electrical parallels. Prof. Timoshenko 
gives all these methods due attention. His book 
is not a mere array of tkeoretical developments, 
but a powerful attack dpon, and a careful classi¬ 
fication of, aU methods aiding the solution-of 
specific engineering applications. 

The author's arrangement is of distinct interest 
Two-ditnensional probtems are dealt with by 
reotMigular and polar co-ordinates and by the use 
of the complex variable. There is a general analyaiB 
in three-dimenuonal woric with an extensive wm- 
sideration of torsion and bending, including a 
careful disoussioa of analogous me^ods. Strain 
energy methods and theorems are adequately 


presented and there are special and characteristic 
chapters on axially symmetrical stresses and wave 
propagation Apart from the last, vibration 
problems are not considered; and instabihty 
problems are not dealt with in this text The 
wealth of reference, by footnote and otherwise, 
greatly enhances the value of the book, while it 
displays the author’s scholarship and not mfre- 
quently discloses his personal share in the develop¬ 
ment of the subject. 

(2) In Timoshenko’s work the methods of 
theoretical investigation m elasticity are presented 
in classified array with the problems which they 
solve, help to solve or hope to solve But when 
these are gathered together, they cannot be found 
to include with any confidence m any category 
the apparently simple column and beam system 
that, with its connexions and supports, comprises 
the standard building frame. The method of 
inquiry into this important structural form 
initiated by the British Steelwork Association and 
directed by the Steel Structures Research Com¬ 
mittee affords a defimte contrast with purely 
theoretical discussion. It calls for a close and 
patient establishment and exammation of experi¬ 
mental, statistical and theoretical data, with a 
view to the formulation of comparatively simple 
design codes. These must avoid highly elaborate 
calculations and yet allow of reasonably correct 
assessment of intricate factors such as are created 
by the interactions of columns and beams through 
their connexions. 

In its first report in 1932, the Committee dis¬ 
closed its plans for systematic research, and 
recommended a code of practice incorporating 
up-to-date ideas and effootiag economies m design. 
The code was a tentative effort at order and 
scarcely pretended to elucidate fully the problems 
concerned with the contractions of the structural 
elements. In this second report now issued, the 
Committee shows itself mainly engaged on these 
difficulties, and presents a remarkable collection of 
data and ideas relevant thereto 

The usual assumption of completely rigid jomts 
in built structures is only a simplification m 
calculation. It is recognised to be untrue. Some 
shp must occur at the connexions. The amount 
of this has been vanously assumed for different 
purposes, but the Committee rightly deals with 
this question as one of the vital matters at issue 
The procedure followed has included investigation 
of the actual behaviour of connexions in full-scale 
experimental frames ; the measurement of stresses 
in aotual building frames before and after encase¬ 
ment in ooncxete ; and an elaborate mvestigation 
of various forms of oonnexiima and bolted joints 

The experimental b uilding frame was described 
in the first report. Dr. Baker, the technical officer 
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to the Committee, now presents an interesting 
report on the results obtained for single-bay and 
two-bay arrangements, and disoloses the surprising 
fact that qmte slight differences of some kmd in 
the connexions result in considerable vanations 
m the stresses. Even with the use of the experi¬ 
mental refinement of a ‘torque control’ spanner 
for the joint bolts, discrepancies of a fair amount 
still existed Dr Faber deals with the tests and 
stresses in the steel irame structure at the Museum 
of Practical Geology, South Kensmgton , while 
Prof Batho and others discuss very fiilly experi¬ 
mental and analytical work on joints, bolts and 
connexions This last includes interestmg and 
unusual work on bolt stresses and torque control 
in tightening. In fact the ‘torque oontrol’ spanner 
is a surpnsmg but noticeable and recurring feature 
of this report, and we may be allowed to wonder 
whether it will ultimately appear in bmlding codes 
The report also contains an excellent discussion 
on analytical methods by Dr Baker, including a 
treatment of mechanical analysis by models 
There is a concluding section of distinct importance 
on the strength of welded joints earned out for the 
Committee at the National Physical Laboratory 
and (xmtaining valuable results on the hitherto 
somewhat neglected aspect of fatigue strength. 
Altogether this report contains a vast amount of 
vital information It requires careful study , but 
the study will be well repaid 


Electrokmetic Phenomena 
EUcirolcinetic Phenomena and then Appltcaiton to 
Biology and Medicine By Dr Harold A 
Abramson (Amenoan Chemical Society, Mono¬ 
graph Senes, No 0fi ) Pp 331 (New York • The 
Chemical Catalog Co , Inc., 1934 ) 7.60 doUare. 

R ABRAMSON’S monograph is planned 
partly on historical principles. In his first 
chapter he records the discovery of the phenomena 
classified by colloid chemists as capillary-eleotncal 
or electrokmetic, namely, the fiow of fluid past 
a wall and the movement of a small particle 
caused by an electric ousrent, and the converse 
phenomena, referred to as the flow potential, set 
up by the movement of liquids through porous 
diaphragms. In the second chapter, he desenbes 
the correlation between these phenomena and 
potentials at surfaces, worked out by Helmholtz 
and by Smoluchowski. More recent work, based 
on the conception that an khi atmosphere is present 
at the surfEioe, due to Gouy and to Debye and 
Hilckel, is recorded in the fourth chapter. 
Experimental methods, including the apparatus 
Used by Abramson in his studies of particles coated 
with {oxiteins, are described in the second chapter, 


and the remaining chapters describe experiments 
on proteins, mert surfaces, morganio and organic 
surfaces, gases, blood cells, bacteria and related 
systems Prom some points of view, an arrange- 
ment in which the simpler systems are dealt with 
first might be preferable, but there are certain 
advantages in oonsidenng the proteins first In 
the words of the author, “Although the protems 
are oompheated from the point of view of their 
chemical structure, from another aspect they are 
leas oompheated than any other surface to be 
discussed here, for the reason that the average 
electric charge Q per dissolved molecule can be 
determined by a thermodynamic method This 
ohaige so determined, can serve as a reference with 
which the vahdity of the theories of electro¬ 
kinesis can bo tested’’. 

In the account of the thermodynamic method, 
evidence is recorded m favour of the view that 
protein chlorides are fully ionised m dilute solu¬ 
tions, and it is concluded that the charge can be 
calculated from the acid or base bound, as measured 
by the hydrogen electrode It is shown that such 
titration curves can be superposed on curves show¬ 
ing the relationship between mobility and pH 
value, recorded by Tisehus and by other mvesti- 
gators. These observations support the thesis that, 
in some respects at least, the protem surfaces are 
particularly favourable for experimental investiga¬ 
tions It may be noted that the observations of 
Freiindhoh on inorgamo surfaces showed no 
correlation between electrokmetic and thermo¬ 
dynamic potentials. 

In a field complicated by many unknown factors, 
the discovery of simple relationships is of great 
value, but m a review of the work it is perhaps 
advisable to pomt out that there are certam 
qualifications of the conclusions drawn by Abram¬ 
son, which have not been stated m his book In 
the first place, the amount of acid or base combined 
with a protem at a given pH is not mdependent 
of the amount of neutral salt present, as shown 
by Sorensen, Lmderstrom-Lang and Lund. 

In the second place, it may be noted that smee 
the pubheation of this book, additional evidence 
concerning the validity of the author’s method 
has been obtained by comparing measurements of 
titration curves and valences calculated from 
membrane potentials, and it would appear that 
the results calculated from titration curves may 
be subject to appredable corrections 

Although differences of opuuon may be held on 
certain points, there is no doubt that Dr. Abram¬ 
son’s book should advance the study of electro- 
kinetic phenomena, os he has brought together 
recent work on the physiod theory <rf the double 
layw, and experimiMital data obtaimd in the fields 
of chemistry, biolc^ and medicine 
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Short Notices 


StructimU Design tn Sted By Prof Thomas Clark 
Shedd. Pp IX+660 (New York John Wiley 
and Sons, Inc. j London Chapman and Hall, 
Ltd , 1934 ) 26«. net 

Thb professor of structural engmeermg m the Uni¬ 
versity of Illinois, reoogntsmg the impossibility of 
adequately oovermg the whole field of structural 
design in a single volume, has confined his attention 
to the fundamental principles of steel stnictums, and 
has produced an ommently practical manual, inter- 
spersed with numerous worked-out examples of 
calculations, which will be of considerable assistance 
to the draughtsman, the designing engmeer and the 
student. 

Commencing with an mtroductory chapter of a 
general character, the book goes on to discuss 
structural types and framework, the design of beams 
and girders, tension and compression members, and 
connexions. Then follow two chapters dealmg with 
the design of structures as a whole one on buildings, 
primarily of the mdustrial type, and the other on 
bridges, both roadway and railway. Both chapters 
molude detailed seta of illustrative calculations of a 
practical character Smeo fusion weldmg is now 
widely used as a moans of jointing, and is not so 
adequately standardised as the older forms, the 
author has discussed the subject m a special chapter. 
Three appendixes, covering general specifications m 
design, baaed on stamdard American practice, form 
a suitable conclusion to the volume, which is cleariy 
and excellently produced, particularly as regards the 
numerous diagrams and sheet calculations. The 
illustrations include a number of photographic views 
of structures m the United States B. C. 

Food and Health. By Prof. Henry C. Sherman Pp 
x + 296. (New York , The Macmillan Co , 1934 ) 
lOs. 6d. net. 

Pnor H, C. Shbbman, the author of several scientific 
books on food and nutrition, has now written a short 
popular account. A clear description of the caloric 
requirements of adults and children is summarised 
in a usefhl table. Begardmg the daily amount of 
protem, about which there has been so much con¬ 
troversy, Sherman concludes, from direct experi¬ 
mental data, that 44 gm. a day suffices for an adult; 
for children relatively more, at the figure of 10-16 
per oept of the oalonee. The nutritional reqionsi- 
bdities anigned to the proteins belcmg rather tq die 
mineral elements and vitamins. The clusters oh the 
vitamins are short. The optimal unounts of each, 
vitamm aso four or five times those found as minimal. 
There are tables, needing corrections, showing the 
distribution of the vitamins in foods, 

A chief feature of the book is the discussion of the 
supply of mineral salts. Every human being, says 
Sherman, is bom calcium-poor, but iron-rich. The 
intake of calcium and also of phosphorus must there¬ 
fore be relatively greater than that of oth^ body¬ 


building foods, the daily amounts are given. 
Attention to mmeral salts and vitamins will more 
surely lead to buoyant as distinguished from merely 
passable health. A long list of diets shows how the 
low protem consumption with high calcium and 
phosphorus (mainly from milk, of which a quart a 
day IB recommended for children) and ample vitamins 
can be secured The book merits every attention. 

The Human Oyroacerpe • a Consideration of the 
Oyroscopui Rotation of Earth as Mechanism of the 
Evolution of Terrestrial Living Forms , EjepUnmng 
the Phenomenon of Sex • its Origin and Develop¬ 
ment and its Significance in the Evolutionary 
Process By Arabella Kenealy, Pp. v + 313 + 16 
plates. (London. John Bale, Sons and Damelsson, 
Ltd , 1934.) 12a. 6d. net. 

Miss K]INXAi,y attempts to show that Newton and 
not Einstem is right; that Einstein’s theory contains 
no creative prmciple Her prodommant idea is that 
the development of biologic forms is due to the 
gyroscopic mfliience of rotation, acting by way of 
what she terms the “Great Potter’s Wheel of Evolu¬ 
tion”. She mamtains her thesis with a bewildering 
mass of evidence from many sources, but few of the 
conclusions she arrives at by skilful argument will 
bear critical examination \^^ile respecting her con¬ 
victions and impressed by the advocacy of her case, 
most scientific readers will remam unconvmced. 

Aircrxrft Process and Development By Capt P. H 
Sumner Pp. xiv + 296 (Ijondon ; Crosby Look- 
wood and Son, 1936 ) 26«. net 
Thm volume clauns to bo “a world picture of progress 
m Aviation” If the author had confined himself to 
that conception it would have been an mteresting 
book of the historical record type, that should find 
a place m every library collection directed toward 
that end. The illustrations and their descriptive 
matter are exceptionally complete, and must be the 
result of a very considerable labour in collecting and 
collating them The pictures themselves are dis¬ 
creetly chosen and well reproduced The book fads 
badly when it attempts to give soimtiflc and 
technical explanations in too small a compass. Com¬ 
pression of technical statements has led the author 
into both ambiguities and errors. 

Oeschichte dvr physialogischen Chemie. Von Dr. 
Fnt« Lieben. Pp. ix + 743. (Leipzig und Wien : 
Frans Deutioke, 1985.) 20 gold marks. 

This is a somewhat lengthy histonccd account of 
the development of the subject between, or common 
to, chemistry and physiology, which is now called 
biochemistry. The story is told at first m connexion 
with individuals; later it has relation to fiinotioa and to 
individual chemical groups. Few will find the leisure 
to read so long a work, but the author and subject 
indexes make reference to particular problems easy. 
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The Geol<^cal Survey and Museum 


T he new building for the Geological Survey 
and Museum which has been erected on the 
west side of Exhibition Road, South Kensington, 
London, S.W.7, stands m a middle position between 
the Victoria and Albert Museum, the Science 
Museum and the British Museum (Natural History) 
The site which it occupies is part of the ground 
acquired by the Royal Commissioners of the 1861 
Exhibition, and was chosen for this purpose by 


stone , but the rest of the building is of brick 
with stone sills and courses The shape is a simple 
rectangle 312 feet long by 100 feet wide and 95 feet 
high. The Museum occupies the &ont part of the 
building while at the rear are the Survey offices, 
laboratones and hbrary. 

Large, metal-framed windows occupy almost the 
whole of the sides of the building, and m order 
to secure as much hght as possible the amount 



Fia. 1 O«oiogh«l Surwy siul Xuieum, Soutb Kemlngton. 


the Bell Committee (1912). The new Museum 
(Tig. 1) is linked to the Science Museum by a 
series of corridors over an arched gateway; at 
some future time, the Natural History Museum 
may be extended to the east, and the new buildings 
will probably join up with the Geological Survey 
and Museum on its south side. 

The building was designed by Mr. John H. Mark¬ 
ham, of HJtf. OfSoe of Works. Its eastern firont. 
Exhibition Road, is oi classioal design, with 
^ Corinthian oi^oanade, and has been described 
by competent judges as one of the most mlocessfhl 
recent otassloftl buildings in London. The front 
i^vray and part of tite oiwth skle is of Portland 


of dead wall has been severely ont down. The 
result is that the interior is very well lighted. The 
general arrangement is that of a oentral oonrt or 
well, forty feet wide, lighted from above by a 
glaz^, arched roof, and side galleries, thirty feet 
wide, lighted by the windows In the walls. The 
exhibition space comprises a main door and two 
galleries, emd there are large staircases at each end 
^ the Museum. The galleries are supported On 
reotangolar steri pffiars, and the whole bnilding 
is steel framed, with otmoreto flocura; it is as 
neariy fireproof as possible. In the Museum riieie 
are no pastUiUHis, separating the interior Into 
rooms, liat the whole structure is <^>en. Tito 
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no 2, Oenenl view of Interior, ehowlna the oentnU court nnd 
two exhibition gnllcriee 


entrance hall and eastern staircase are lined with 
polished marbles, but in the rest of the building 
there has been no attempt at decoration, and the 
architect has relied principally on proportion and 
symmetry to obtam his effects. 

The transfer of the collections from the old 
Museum in Jermyn Street was 
completed by the end of October 
1934, and the old Museum is now 
being demolished The Qeo- 
logidd Survey and Offices have 
bron occupied, and the library 
has been open to the public 
sinoe November. Considerable 
progress has been made m the 
work of arranging the eidubits, 
and when the new Museum is 
opwied on July 3 by H.R.H 
The iHike of York, it will be 
found that all the floors are 
covered with dispUys, which 
ore practioally entirely new and 
totally di^rmt from those 
which were shown in the Jermyn 
Street Museum. 

The sutin floor (Fig. 2) has 
been devoted to an exhibition 
of tile infroduotory prinoiptoe of 
geology with the object of 


interesting the general public who have no 
special knowledge of the science A very fine 
display of gems and semi-precious stones is 
placed m the centre court To avoid the disturb¬ 
ing effect of reflections from the roof, the 
glazed cases have curved tops . they are also 
provided with artificial lUummation Such 
mmerals as diamond, ruby, sapphire, emerald, 
topaz, zircon, peridot and lapis lazuli are shown 
on one side, and on the other onyx, agate, jasper, 
opal, chalcedony, labradonte and adidaria 

The side spaces under the galleries are divided 
up into bays by means of vertical screens about 
seven feet high These screens are covered with 
photographs showing scenes of geological interest. 
Each bay illustrates a subject, such as glaciers, 
earthquakes, volcanoes, marme deposits, river 
action, rock structure, weathering, the action of 
plants or the ongin of coal In the table cases a 
very complete senes of specunens, fully labelled, 
provides examples, mostly of Bntish ongin Each 
table case also has a me^al screen with coloured 
sketch maps, sections and diagrams The prmoiple 
followed has been not to show too many specimens, 
but to see that all are as typical as possible and to 
explain their meanmg fully and clearly. On this 
floor also there is a group of dioramas representing 
picturesque scenes of geological significance, such 
as the Needles and Alum Bay (Isle of Wight), 
Edmburgh os seen from Braid Hills, the Avon 
Oo^e (Bnstol), Lulworth Cove, Cheddar Cave and 
Vesuvius (in eruption) It is intended that on this 
floor the exhibits will mterest and attract visitors 
who have no special knowledge of geology. 

In the first gallery, the object aimed at is to 
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ahow the geology of Great Bntain For this pur¬ 
pose the country has been divided into areas or 
regions that have a definite geological and also 
geographical identity Examples are London and 
Thames Valley, the Weald of Kent, Devon and 
Cornwall, South Wales, North Wales, Hampshire 
Basm, Northern Highlands of Scotland, Central 
Valley of Scotland Each region is fully illustrated 
with maps, photographs, sections, rocks, fossils 
and minerals A special descriptive handbook of 
each province is bemg written by an expert 
geologist who knows the district thoroughly 
In the second gallery, the exhibits are intended 
to explam the origin of the principal metals and 
the economic application of geology. In the table 
cases are selected specimens of the ores of iron, 
lead, zinc, copper, manganese, etc , and also a full 
exposition of useful non-nietalhc minerals such as 
talc, gypsum, china clay, rock salt In special 
cases there is a large series of British building 
stones, and such subjects as roadstonos, slates, 
cements, brick clays and asphalts wilt also have 
space assigned to them 


One of the most important features of this 
Museum is the accommodation provided for re¬ 
search material and for mvestigators who wish to 
work on the Survey’s collections. In the top of 
the Museum there is a third gallery (not visible 
from the mam floor) with about 16,000 feet of floor 
space, excellently lighted. This is to be reserved 
entirely for cabmeta contaming those specimens 
of minerals, rocks and fossils that are of special 
interest and importance, and hkely to be consulted 
by scientific experts There is also in the base¬ 
ment of the Museum a large store containing 
drawers filled with material of less importance 
which requires to be preserved not for its inherent 
mterest but rather as a record on which statements 
in the Survey memoirs are founded 
The new Museum and Offices are nearly three 
times as large as the buildmg formerly occupied 
The cost of the building was approximately 
£220,000 The old Museum m Jermyn Street 
has been let on a building lease by the Commis¬ 
sioners of Crown Lands at a yearly rental of 
£11,000 


Qinical Saence within the University 


I N the Huxley Lecture delivered at the Umversity 
of Binnmgham on March 14 and published m 
the Bniiah Medical Journal of March 30, Su* 
Thomas Lewis made a strong appeal on behalf of 
the recognition of chmoal science, which may be 
regarded as an answer to the presidential adless 
of Sir Fredenok Gowland Hopkins on “Clinical 
Medicme and Science”, a survey of which appeared 
in Nature of December 8, 1934 (p 867). In his 
address Sir Fredenok expressed his conviction that 
the scope for really controlled expenments 
applicable to the human body was limited, and 
he deprecated the growing tendency to distribute 
the funds provided for medical research m the 
endowment of the clinic at the expense of bio¬ 
logical science, and particularly biophysics and 
biochemistry. 

Sir Thomas Lewis started by quoting with 
approval the declaration made by Sir James 
Paget sixty-five years ago, that “climoal soienoe 
has as good a claim to the name and rights and 
self-subsistence as any other department of 
biology” ; but he used the term “clinical science” 
m a i^er sense than Paget, who confined it to 
researches on living man, by de&iing it as "the 
branch of knowledge that centres upon diseased 
human befngs, but which also includes relevant 
parts of the allied scienoes”. The field of diniod 
sdenoe therdbre dhould indude physiology, mocidd 
anatomy and experimental medicine. 


Sir Thomas emphasised the pomt that clinical 
science is not identical with clinioal medicine and 
chmoal surgery, and drew a distinction between 
the science and art of medicine ; but he maintams 
that a umversity must possess a strong scien¬ 
tific department inspired by direct ohnical 
interests 

As regards experimental work, Sir Thomas 
declared that every remedy employed to-day is 
the result of direct experiment on man, as is best 
exemplified by vaccination, antiseptic surgery and 
general anaesthesia Only safe and beneficial 
expenments are justifiable, and no experiments 
should be carried out except with the patient’s 
consent. In Sir Thomas’s opinion, too many 
expenments have been and are still being per¬ 
formed , a reduction in their number, and their 
conduct on a stricter, safer and more productive 
basis are desirable. 

The first requirement of a university department 
of olinioad soienoe is an out-patient department 
and an in-patmnt service sufficient to supply ample 
material for researoh and teaching, the size of 
the departments to be decided partly by local 
conditions and partly by the activities of the 
professor and his assistants. While admitting that 
clinical soienoe is essentially a, laboratory soienoe. 
Sir Thomas does not think that the laboratory 
should be a place reserved for animals. On the 
contrary, he maintained that laboratories for the 
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examination of patients as well as of animals 
shonld be close to the clinical services, and even 
directly attached to the ward or out-patient 
department 

Although many valuable discoveries may still 
be anticipated from those actively engaged m the 
practice of mediome and surgery, Sir Thomas 
expressed his conviction that in many directions 
advances may more readily come from men who 
are able to give their whole time to research, 
unhampered by routine duties Appointments for 
clinical research are therefore required, and no 
more suitable place for such appointments could 
be found than withm a university, where persons 
engaged in research would enjoy the stimulus 
derived from teaching and find a congenial atmo¬ 
sphere. 

Sir Thomas then passed on to the subject of 
the medical education of to-day, in which, as is 
generally agreed, he holds there are grave defects 
The curriculum is overloaded not only by the 
preliminary sciences, moluding anatomy, physio¬ 
logy and general pathology, but also on the clinical 
Bide 

The plan suggested by Sir Thomas L<ewis as a 
remedy is as follows There should be a first 
course consisting of the outlmes of human anatomy 
and physiology, with special stress laid on what 
is imm^iately applicable to the study of disease 
The second course, which would not be compulsory 
for all medical students but would be suitable to a 
science degree or to those who intended to take 
up physiology, pathology or clinical science as a 
career, would be one of more advanced physiology. 
The third or final course would consist partly of 


general and practical instruction along existing 
lines, emphasis being laid on all that is essential 
to general practice The teachmg should be mainly 
concerned with common diseases and remedies of 
proved value and ready apphcation The outlmes 
of clinical science should be included in this course, 
which would be taken by all medical students, 
but higher examinations would be held by the 
Royal Colleges and possibly by the umversities, 
and there might be room for a university degree 
in ohmcal science for those who proposed to adopt 
an academic career 

As to the final stage of the student’s preparation 
for medical practice, Su: Thomas granted that the 
best teacher is the man in active practice, who not 
only understands disease and its treatment m 
detail but is also able to manage sick people and 
their friends These accomplishments, however, 
do not quahfy the teacher for the post of imiversity 
professor m clinical science, whose duties should 
rather be to deal with the prmciples and problems 
of ohmcal science, and with the patients only to 
exemplify specific points The former would 
include the causes of disease, the pnnoiples of 
hereditary transmission of human diseases, the 
reaction of man to his environment, physical 
injuries and chemical poisons, the meamng and 
effects of infection, the significance of sexual, 
racial and other predispositions to disease, and 
the origin of new growths m man 

In conclusion. Sir Thomas repeated that it is 
largely within the power of the universities to 
establish clinical science on the same basis as the 
aUied sciences of physiology and pathology, as 
distinct from the practical art of medicine. 


British Chemical 

A lmost exactly eight years ago, the appear- 
‘ ance of the first annual mdex volume, 
covering the whole of the abstracts m pure and 
applied chemistry prepared and published under 
the direction of the Bureau of Chemical Abstracts 
during 1026, afforded us an opportunity of 
referring appreciatively to a scheme which has 
since proved a remarkably successful oo-operaiive 
entOTprise. 

The Chemical Society, which ainoe 1871 had 
undertaken the task of 8 uppl 3 riiig abstracts of papers 
dealing with pure, physioal, inorganic, oigaoic, 
analytical, mineralogioal and biological chemistry, 
and the Society of Chemical Industry, which had 
similarly surveyed applied chemistry smoe 1882, 
had for many years maintained mutually helpful 
ctmtact between their respective absteraoting 


Abstracts 

organisations; in 1924, however, these two 
Societies united in establishing the Bureau of 
Chemical Abstracts, charging the new body with 
the task of controlling both the preparation and 
the publication of abstracts in all branches of pure 
and applied chemistry, and of securing such 
unification as might prove praotioable By the 
end of 1925 their efforts had been so far snocassful 
that consent had been secured to a common format 
for the two sections, known as British Ghemtoal 
Abstraots A and S, respectively, a considerable 
amount of overlapping material which had pre- 
vioualy appeared in somewhat different forms m 
both sections was eliminated, and the publication 
of an annual index envisaguig the whole range 
of pure and applied chemistry was undertaken 
A few, of oonrse, shook their heads disapprovingly 
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at this breach with tradition, and there was some 
regret—admittedly largely sentimental—at the 
disappearance of the famiUar octavo format, but 
experience has amply demonstrated the wisdom 
of the decisions then taken, and, moreover, both 
Amencan and French chemical abstract pubhoa- 
tions have since joined the ranks of the 'double 
column quartos’. 

The organisation set up by the Bureau imme¬ 
diately on its establishment had by that time 
proved to bo operating smoothly and efiSoiently, 
and the editor, specialist assistant editors, ab¬ 
stractors and indexer settled down to a task of 
annually increasing magnitude with the firm 
intention of making British Chemical Abstracts the 
world’s best journal of its kind While there is 
no means of taking the exact measure of their 
success, there can be little doubt that, despite 
the need to trim canvas on occasion the better to 
nde out financial storms, the Bureau and its staff 
have provided the Enghsh-speaking world with an 
abstract journal which for accuracy, conciseness, 
promptitude, relevance and cathohcity can fairly 
claim a place certainly not less honourable 
than that of any other such journal in any 
language. 

During the past five years, there has been 
proceeding, concurrently with, and independently 
of,the preparation of the annual joint mdexes, work 
which has now home fruit in the completion of a 
collective index covering the period 1923-32*. 
This pubhcation, which so fur as the Chemical 
Society is concerned is a continuation of a series of 
collective indexes dating from 1841, and so far 
as the Society of Chemical Industry is oonoemed 
includes the abstracts published mdependently in 
that journal in 1923, is a quarto production of 
some 2,100 pc^es referring to authors and 1,766 
pages referring to subjects ; it has been estimated 
that the number of entries must considerably 
exceed half a milhon In order to ensure homo¬ 
geneity It was found necessary to re-index the 
abstracts m applied chemistry published before 
1926, for in the corresponding annual indexes a 
somewhat different system had been employed. 
Moreover, the varying* spelling of countless 
Russian, Indian and Japanese auth(»x' names has 
been standardised so far as possible, sdthough in 
some oases the decision has necessarily been pur^y 
arbitrary; for although the transliteration of 
Russiaa characters is omisistent when carried out 
aooording to the Bureau’s scheme, the firequency 
with which' Russian authews publish in other 

* OoDeettr* Indw of Britidi Obealoal XlattMta. (A) Pan Cbsn- 
ittoy and (B) ApfUed CbMaMqr, ISSS-lStS, bidwiiaa ilw AtntMoti 
VaWdMfl with (to /Mnwl ^ O* Ckmkat attUs uA tto 
<^(toS*day^oaiM<Ml/iiS«(rv,«ailtoim-lSSt PMtl'lotox 
•r Antton. A-X. PB. KMt, n-z. Pp. loss-aioi. Pwt f. tnta 
CfSublMt*- IV. iria OonSoa; Baiww of Ctontal AMiMti, 


languages leads at times to their names being 
transliterated almost out of recognition. Such 
complications and obsounties as might arise from 
changes in nomenclature dunng the period under 
review, from inadequate identification of authors 
by their surnames alone, and from the massive 
entries attributable to the largest industrial 
firms, have been foreseen and avoided so far as 
is possible. 

In the ‘author index’, senes papers by the 
same author or authors are ooUeoted under one 
main title, with the years and pages placed 
after the sub-titles at the end of the entry. 
The general arrangement of the entries is 
described in the explanatory notes The volume 
contains a greatly extended list of radicals, 
whilst a new and welcome feature is the chart 
indicating the numbering of positions in nng 
systems 

Could scientific achievement be measured in 
terms of the weight and volume of an index, there 
would be ample cause for satisfaction on the part 
of even the most diligent among the workers m 
this ten-year penod. But the mounting figures 
which record increases in the number of ohemioal 
abstracts published annually still reflect a rapid 
rate of increase in the volume of new material 
which finds its way mto the penodioal and patent 
literature. Figures, of course, can be made to 
prove almost anything; but an increase from 
26,600 in 1932, the hut year of the decade, to 
29,400 published in 1934 is perhaps sufficient 
evidence for the assumption that the production 
of decennial indexes m future will be an even 
heavier task The corresponding annual indexes— 
that for 1934 has just been issued—occupy 678 
and 692 pages, respectively. 

Provocative, or perhaps merely vacuous, state¬ 
ments regarding the desirability of calling a halt 
in the pubhcation of chemical literature are still 
hecud; such retrogression is clearly impossible; but 
on the other hand the desirability of brevity and 
precision in scientific publications cannot too 
insistently urged So far as abstracts play a part 
in mamtaining the march of progress, we can 
prcffitably repeat what we have said before that 
since the rate of advance in any branch of know¬ 
ledge so largely depends on an adequate aoquakit- 
anoe with the experimental xesolts and tiiec»etical 
views fdsrmjng starting point of any new 
research, the efficiency of the abstracting and 
indexing service is a matter which dosely oonosgcitB 
every investigate, teacher and student. The 
success attained by the Bureau of Chemical 
Abstracts Is a demonstration, of what can be dona 
when interested parties pool their teeoorcee, and 
it should encoun^ eo-t^temtimi over an even 
wider'field. 
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Obit 

Sib Bobbbt Blaib 

W E deeply rep«t to record the death, which 
occurred on June 10, of Sir Robert Blair, 
Education Officer of the London County Council 
from 1902 until 1924. Bom at Wigtown m i860, he 
became a pupil teacher at the Oarheeton Public 
School and later went to the Umveraity of Edmburgh, 
where he took hia degpree in 1880. He joined Aske’s 
Hatcham school in 1882 eind, while teaching, secured 
the London B.Sc. degree There followed appomt- 
ments as head of the Cheltenham School of Science 
and Teohnioal Institute, Inspector of Science and 
Art, and Assistemt Secretary for Tochmcal Education 
(in Ireland). In 1904 he was appointed to the London 
County Council Among the honours which came to 
him, m addition to his kmghthood, were the Order 
of the Crown from the King of the Belgians, tlie 
LL.D. from hia old Umversity, an honorary fellow¬ 
ship of the Royal Society of Arts, and a fellowship 
of King’s College, London He was president of the 
Association of Directors and Secretaries for Education 
in 1914, and president of the Educational Science 
Section of the British Association in 1920 

It was m London that Sir Robert Blair performed 
the great tasks which made him famous as an 
educational administrator Under hia direction the 
present education system was shaped In particular, 
the new organisation called for by the Education Act 
of 1918 gave him a great opportunity of demoii- 
stratmg his powers of orgamsation. 

Sir Robert’s special interest in techmcal education 
was well known, and it was continued and deepened 
after his retirement Appomted as the British 
Association’s representative on the Emmott Com¬ 
mittee of Enquiiy mto the Relationship of Technical 
Education to Industry, he became a member of the 
executive committee responsible for preparing the 
report and, following the death of Lord Emmott, 
earned out the duties of chairman. 

Sir Robert’s vision of the future was broad, and 
it was ever present m his work. “Life,” he said, “has 
been extended. The engineer, the chemist and the 
medical officer have broadened the basis, protected 
our food supply, and safeguarded the pubko health 
. . . Science has given us a new era.” That was his 
attitude, and it goes far to explain his success as an 
admmistrator. 


PBor. W. E. SoOTHUi 

Ths death of the Rev. W. E. Soothill, professor of 
Chinese in the University of Oxford, which took 
place on May 13 at Oxford at the age of seventy- 
four years, will be widely regretted. 

William Edward Soothill was bom at Halifax, and 
after a short tonu in a solicitor’s office beooine a 
miasiotiary. He went out to the Wmohow distoiot 
of China in 1882, and within a short period had 
aoquired a knowledge of Chinese which won the 
respect of Chinese savants. He beoame escoeedingly 


uar y 

active in the promotion of teaching and training 
institutions and of preaching stations. He also 
translated the New Testament into Wenchoweee, 
and made a translation mto English of the Analects 
of Confucius The scene of these early labours is 
commemorated m “A Mission in China’’. This narra¬ 
tive, however, did not appear until 1907, the year 
m which the scope of his educational aotivitiee was 
much enlarged by his sppomtment as president of 
the Imperial Umversity of Shansi, newly foimded 
by Timothy Richard. His success there encouraged 
him m the endeavour to promote a umversity for 
the whole of Chma; but his plans, when m course 
of active preparation by a committee at Hankow 
of which he was chairman, were interrupted by the 
revolution and the outbreak of war. 

SoothiU’s services to Chma m England and Frtmoe 
durmg the War were recognised by the award of 
two Chmese decorations. In 1920 he was appomted 
to the ohair of Chmese at Oxford. By this tune it 
was recognised that he was the foremost Sinologist 
of the day He beoame a member of the govermng 
body of the School of Oriental Studies m London, 
and m 1926 was a member of the delegation to 
China m reference to the settlement of the Boxer 
indemmties 

Prof Soothill was the author of a number of 
scholarly works on Chma and Chmese, mcludmg 
“The Student’s Chmese Dictionary”, “The Three 
Religions of China’’, “Chma and the West", “A 
Short History of China” and “The Lotus of the 
Wonderful Law”. His daughter is the widow of 
Sir Alexander Hosie, and is also known as a writer 
of authority on aspects of Chmese life and culture. 


Mr. D. N. Dunlop, o.b b. 

Mr D. N. Dunlop died on May 30 after a short 
illness. He was bom m Ayrshire, Scotland, m 1868, 
and served his engineering apprenticeship m Glasgow. 
After experience with the Westinghouse Compmy, 
he beoame m 1911 the first organising sooretary of 
the British Eleotrioal and Allied ManufeMiturers’ 
Association (B.E.A.M.A.) and m 1917 his post was 
renamed Director. He held this position untd his 
death. He took an active part in the foundation of 
the Electrical Research Association and of tho 
Eleotncal Development Association. 

While Dunlop rendered great and enduring services 
to the British eleotncal industry, it is chiefly as tho 
founder of the World Power Conference that he will 
be remembered in wider oirolee Not many years 
after the War, he conceived the idea that engmeers 
and men of science, whose mventions had been so 
powttful m destruction, should lend their great 
talents in the rebuilding of the world. He succeeded 
in emhsting the support of the Council of tho 
B.E.AJd^A., which ensured the necesswy financial 
backing, and on June 80, 1924, the Prmoo of Woles 
opened the first World Power Conference. 
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Dunlop, from the begummg, had the hope that a 
permanent organisation would grow out of the first 
World Power Conference. But it was not hu intention 
himself to make a proposal to this end. In the 
event, all the ooimtries which participated united to 
demand that the work begun m 1924 should continue 
and, as is well known, during the past eleven years 
tho second plenary World Power Conference has been 
held m Berlm and sectional meetings m Basic, 
London, Barcelona, Tokyo and the Scandmavian 
capitals, while the Chemical Engmeermg Congress of 
the World Power Conference will take place m London 
next year 

The World Power Conference has, vmdor Dunlop’s 
guidance, become a highly important mtemational 
body with forty-nme member-countries and a central 
oflRoe in London. But firom the beginning he envisaged 
something much more than a technical organisation 
of the protluoers and consumers of power and fuel. 


He saw m it the raeeting-plaoe between soientifio 
workers and engmeers on one hand, statesmen and 
economists on the other. He placed em even higher 
value upon the opportunities for personal encounters 
which tho World Power Conference provided than 
upon the great technical results already enshrined 
in more thwi forty volumes of transactions 


Wb regret to announce the following deaths ; 

Colonel W. C. Blackett, past president of the 
Institution of Mmmg Engmeers and of the North of 
England Institute of Minuvg and Metallurgical 
Engmeers, on June 13, aged seventy-five years 
Mr W. S Franks, who, for twenty-five years, was 
m charge of the Brockhurst ObMrvatory, East 
Urinutead. known for his work on the colours of 
stars, on Jime 19, aged eighty-four years. 


News and Views 


Award of the Albert Medal to Sir Robert Hadfield, 

Bt., F.R.S. 

Thb Albert Medal for 1935 of the Royal Society 
of Arts has been awarded, with the approval of the 
president, H K H. the Duke of Connaught, to Sir 
Robert Hadfield “for his Researches m Metallurgy 
and his Services to tho Steel Industry’’. The Society’s 
Albert Medal, its premier award, is given annually 
“for distinguished merit m promoting Arts, Manu¬ 
factures or Commeroe’’. It commemorates the work 
for tho Society of tho Pnnce Consort, who for eighteen 
years was its president, and to whom the success of 
the Great Exhibition of 1861, organised by the 
Society, was largely due. Awards are made 
irrespective of nationality, and the list of former 
recipients of the Medal mcludes the leading men of 
science, mventors and other benefactors of humanity 
Seventy-five awards have now been made, of which 
mneteon have been to workers outside Great Bntam 
Tho first Albert Medal (1864) went to Sir Rowland 
Hill, for his reform of the postal system of Great 
Bntam In 1866, Michael Faraday was the medallist, 
and later recipients have moluded forty-one ordinary 
fellows of the Royal Society and mne foreign members. 
The other metallurgists of the distinguished company 
whioh Sir Robert Hadfield now joins are Bessemer, 
Siemens, John Percy and Sir Isaac Lowthian Bell. 

The Abbotsbury Swannery 

Howbvxb patnotio and air-mmded we may bo, 
however much alive to the urgent necessity governing 
the general policy of the Air Ministry at this par¬ 
ticular moment, the proposal to set up on oenal 
maohine-gun praotioe ground m the very middle of 
the “Fleet” alongside Chesil Beach in Dorset, was 
bound to call forth the protests whioh it has already 
done in consequence of the near neighbourhood of 
the famous Abbotsbury Swannery. Not unnaturally, 
those informed memb^ of the community who are 


well qualified to realise the very regrettable con¬ 
sequences which are bound to result, have attempted 
to make their influence felt One of the most 
important would be tho all too frequent disturb¬ 
ance of the swans on their very localised winter 
feeding ground. Founded m all probabihty m 
1044 by the monks of the Benodiotme Abbey of 
Abbotsbury, Lord Ilohestor has stated recently 
m The T*mt» (June 18) that tho first references to 
the swannery which he has been able to discover 
are to be found m the Court Rolls of the Manor, 16, 
Richard U (a d. 1393), and there are many others, 
moludmg disputes about ownership m the tune of 
Queen Elizabeth. The actual number of swans 
forming this perfectly natural colony of unld birds 
vanes around eight hundred It is, therefore, 
not only historioally and biologically of very con¬ 
siderable interest, but also m all probability it 
18 the largest swannery m Europe at the present 
moment. Associated with it there are other birds 
and plants. It has been stated m defence of the 
proposed target practice ground that birds soon get 
used to aeroplanes and noise That is no doubt true ; 
but 18 not the pomt The vital objection is the 
ploughing up of their feeding ground by missiles. If 
the ohoioe of such a looahty is really a matter of 
urgent necessity, it seems altogether deplorable. 

Maintenance of Life in Isolated Animal Organs 

To study the functions of an organ under well- 
controlled oo&ditions frequently necessitates its 
removal from the body m order to avoid influenoes 
reaching it from other tissues, whioh it may not be 
easy to control. It is difficult, however, to maintain 
the isolated organ m a condition even approximating 
the normal. One of tihe greatest advonoes was made 
by Knowlton and Starling in 1912, with the intro¬ 
duction of the ’heart-lung prep«ratkm'. This ocm- 
sists of the Ituigi—artifioiidly ventilated—and heart 
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of an aminal, and pumps oxygenated deSbnnated 
blood round an artificial circuit, which may mclude 
one or more different organs , the latter are thus 
perfused with blood under conditions approximating 
the normal Tho preparation, however, only lasts for 
a few hours. It is reported m The Txmeg of June 22 
that Dr. Alexis Carrel and Colonel C A. Lmdbergh, 
the well-known Amencan airman, have devised, at 
the Rockefeller Institute for Medical Research, New 
York, an apparatus by means of which isolated 
organs can be kept alive, even growing, for prolonged 
penods 

InthisapparatuBithe organs are removed asoptically 
^om the dead animal together with surrounding 
tissues, artenes, veins, nerves and lymph vessels ; idl 
are k^t constantly protected with gauze pads soaked 
m Dakm’s solution The perfusion fluid consists of 
blood serum or of solutions contaming protoin-spht 
products : a small amount of phenol red is added to 
act as an mdicator of the metabolic activity of the 
organ or of the occurrence of bacterial infection The 
au: supply, kept m contact with the perfusion fluid, 
contains 40 per cent oxygen emd 3-4 per cent carbon 
dioxide. The apparatus is kopt m an meubator at 
body temperature. The organs so far kept cdive m 
this manner have included thyroid gland, ovary, 
adronal, spleen, heart and kidney, obtamed from 
adult fowls or cats, an ovary actually grew m size 
and weight by the addition of new colls and tissues 
It 18 hoped to use the method for the study of tho 
production of hormonos by the glemds of mtemal 
secretion, for the isolation of substanoes essential to 
the growth, differentiation and functional activity of 
these glcuids and for the discovery of tho laws of 
association of organs. It is also hoped to study 
diseases m isolated human organs. The success of 
the method depends prmcipally upon mamtsunmg 
complete freedom from bacterial infection, and 
secondly on the use of suitable nutrfent fluids, 
difiioultieB which Carrel and Lindbergh appear to have 
overcome. 

Antiquities from Tell Duweir, Palestine, 1934-33 

Thx annual exhibition of antiquities from Tell 
Duweir (Lachish), Fidestine, found by the WeUoome 
Archseologioal Research Expedition to the Near East 
under the leadership of Mr. J. L. Starkey m the 
course of the excavations of 1934-35, opened on 
June 24 at the Wellcome Research Ii^titution, 
183-193 Euston Road, London, N.W 1 Tho objects 
exhibited again illustrate details of culture m the 
variouq penods represented on the site, beginnmg 
with ^e extensive prehistoric settlements o^ the 
copper and bronze ages and ending with the later 
Jewish kingdom, when the city suffered the successive 
onslaughts of Setanaohenb and Nebuchadnezzar. 
Further light is thrown upon the early cave dweliors, 
and the poesible line of development of ths looaliaed 
art reminisoent of Tell el-Amama, of which evidmioe 
was found lost year, is suggested by a bone inlay in 
the f<Hm of a head, which seems to be a copy of an 
ivory criginaL An^er interestmg find is an Iron 
Age burial, which included among it* grave furniture 


a short-handled iron fork with three long prongs. It 
is reasonable to conjecture that this implement 
served the priest to extract jomts from the offenngs- 
bin of the sanctuary discovered last year. Culturally 
and histonoally, however, the outstanding finds are 
a further example of the early script, resembling 
that from Sinai, which adds three characters to 
those known from last year’s find, and a senes of 
letters on ostraka, datmg from shortly before the 
fall of the oity, now to be identified with oertamty 
SLS Lachish This discovery, long eagerly awaited, 
alone makes the excavation notable An instructive 
commentary on the work of the expedition is afforded 
by a oast of the bas-relief of the siege of Lachish, 
now m the British Museum, which, coloured and 
skilfully flood-lit, can be seen m full detail for tho 
first time. The exhibition is open daily from Ham 
untd 6pm, and on oertam evenings imtil 8pm, 
imtd July 27 A lecture on “The Lachish Letters 
found at Toll Duweir*’ will be given by Dr Harry 
Torozyner, professor of Hebrew philology m tho 
Umversity of Jerusalem, on Tuesday, July 9 at 
6 p.m. Admission to the exhibition and lecture is 
free by ticket. 

The Quetta Earthquake 

A COBBBSPONDKNT of Tkc Times (June 24) gives 
somo interestmg details about tho great earthquake 
of May 31. The zone of doatruotion extends from 
Surah m Kalat State to a few miles north of Quetta 
Its length IS 130 miles and its width 16-20 miles 
Even witlun this area, its effects were variable. In 
some parts, they spread over the whole width , in 
others, the> wore confined to a narrow Imo, some 
Villages bomg imtouched, while others were destroyed 
Quetta hes m Bxi upland vaUey, 5,600 ft above the 
sea, m which earthquakes are rather freipicnt. Tho 
reoent shook, however, differed from its predecessors 
Though the loss of life was much greater, road and 
rail commumcations were not damaged, trees, lamp- 
posts and most of the telegraph poles remamed 
standing, and eloctno current was available from 
the first hour of the shook. Tho great destruction m 
Quetta City is traced to the poor quality of the 
buildings, the erection of earthquake-proof houses 
having been generally neglected. In the areas of 
excessive damage, the few buildings that were earth- 
quake-proof remained intaot, and not oven their 
chimneys fell. 

Tercentenary of the Mua4um Nauonal d’Hutoire Naturelle 

The tercentenary of the Museum National 
d’Histoire Naturelle m Pans has bew celebrated 
during the past week, and inoludad a aianoe soUnneUe 
on June 26 in the presence of the President of the 
Bepubhe. 8ir Arthur Hill, director of the Royal 
Botanio Ghudens, Kew, was the principal delegate from 
Great BriUun, and delivered an address m the name 
of ths foreign delegates who were present. In view 
of the number of delegations attending the gathenng, 
it was decided to select representative men of science 
to deliver addresses; Sir Arthur Hill spoke on 
behalf of the foreign delegates and also as a botanist, 
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Af Lacroix, a geologist, represented the Institut de 
France, and M. Caullery, a zoologist, acted on 
behalf of the French delegates 

Loss of the Dana 

It is reported m The Times of June 24 that the 
Danish Govonunent’s soientiflo research ship Dana 
sank on June 23 m the North Sea, sixty miles west 
of Kingkjdbmg, Jutland, sJter a collision with a 
German trajeler. The director of the vessel’s scientific 
work. Dr. A V. Tining, and the crew were saved 
The Dana was well known to men of science and 
others through the work of the late Prof. Johannes 
Sclimidt, director of the Physiological Department 
of the Carlsborg Laboratory, Copenhagen, on the 
migration of oels It may ^ remembered that the 
oceanographical expedition of the Dana m 1928-30 
was described m an article by Prof Johannes Schmidt 
in Nature of March 21, 1031, p 444 and March 28, 
p 487, which included a reproduction of a photograph 
of the Dana. 

Floodlighting for the Royal Stiver Jubilee 

The floodlighting of London and of many pro- 
vmoial cities has generally been favourably received 
by the pubho. The use of coloured light for buildings 
like the London County Hall and Hampton Court 
Palace has been severely ontioised. The latter 
development was partly due to the mvention of 
gaseous electric lamps which provide an economical 
method of producing coloured lights In the 
lUtimtnating Engineer of June, P Good reviews the 
Royal Jubilee elootric lighting He points out that 
the floodlighting of a buildmg produces a visual 
impression which is quite unrelated to the dayhght 
picture and should be so judged. If it has produced 
a satisfactory impression, it can be justified on artistic 
grounds. The Horse Guards Parade, illuminated by 
white light m 1931, was illuminated by violet light 
m 1936. Although one paper described it at the 
Jubilee as “a magic castle of palest violet", yet to 
most people it looked like a temporary structure of 
plaster and not worthy to be compared with its 
appearance on the earlier oeoasion when illuminated 
by white hght. The eleotnoal mdustry has shouldered 
the burden of the cost of providing permanent 
installations at Buckingham Palace, the Horse Guards 
Parade, the National Gallery and 'Big Ben’. Other 
mterests ore paying the cost of the permanent flood* 
lighting of St. Paul’s Catl^edral. The floodlighting 
of public gardens has been universally praised. St. 
James’s Park at mght illuminated by 300 gas flood¬ 
lights was a great attraction When the development 
of the buildings on the south side of the Thames is 
completed, it is to be hoped that arrangement will 
be made for floodlighting and that commercial 
advertisements will be exehided. 

Electric Supply TarifEi in Great Britain 

A SERIOUS hindrance to the rapid development of 
pubho electrio supply in Great Britain is the great 
jjaequality in the ohwges made for dectrloity in many 
neighbouring distriota, In a paper on public supply 


tariffs by J, A. Sumner reekl to the Institution of 
Electrical Engineers on February 28, it is concluded, 
after a careful study of methods of lowermg the 
costs of distribution, that it is not unreasonable to 
forecast that electricity will be available within the 
next few years to all consumers at a rate of 0'6d. per 
umt Mr Sumner begins by comparing the costs 
per kilowatt of a private supply station with that 
of a pubho supply. Statistics for the case when 
Diesel engines are used for the private supply prove 
that It IS the more expensive It appears that many 
undertakings are sellmg eleotnoity for power pur¬ 
poses at a lower rate than is required to complete 
with the real costs of running private plant Hence 
m some cases the domestic consumer is pienalised 
unfairly. It is pomted out that the distinction 
between ‘urban’ and ‘rural’ supply is sometimes 
unnecessary, as in many cases the capita) exjxinditure 
for dwellings near the mams is much the same in 
the two oases. The analysis of the statistics proves 
that the merguig of electricity areas into much larger 
smgle districts than at present is necessary for the 
reasonable standardisation of tariffs It is possible 
in this way to balance the mevitable defloit of a 
nowly-dcvelopod area against the surplus from the 
older areas By this means a uniform tariff can be 
kept throughout each smgle largo admmistrstive 
district. 

Applicauons of Photo-electric Control 
The O.EO. Journal (General Electric Company) 
of February gives an mteresting review of electrical 
progress and development m 1934. Many useful 
devices ore described. Aerodrome obstruction and 
boundary hghts must be switched on when daylight 
is poor and when darkness approaohos in the evening. 
It is essential that the pilots see the boundary of the 
aerodrome and any obstruotlonB m the vioinity. The 
photo-cell has been successfiilly applied to the control 
of these lights. At Croydon Auport the switching 
on of the obstruction light is controlled by a photo¬ 
cell amplifier. Another useful appheation of photo¬ 
cells 18 to Dontrol the speed of escalators. The wear 
and tear of escalators like those in the underground 
railways of London which are m continuous use is 
extremely heavy; and renewals and repairs are 
expensive and, owing to the restricted space, are 
difficult to carry out. It is desirable to keep the speed 
low dunng slack periods at the less-firequented 
stations when no one is on the esoeJator. At the 
entrance to the stairway, a suitable lamp is installed 
to shine across the footway on to a photo-cell similarly 
mounted on the other side, just below the handiail. 
'When this beam is mterrupted by the entrance of a 
paasenger, the stairway is speeded up m several 
stages so that the passenger feels no shook, and the 
escalator continues to run at a high speed until the 
passenger has time to reach the top. This is attained 
by a time delay device using a radio valve. If other 
passengers oome on to the stairway before the lost 
one leachee the top, the time dday device reeeto, so 
that the high qpeed continues until the last psssaoger 
gets to the top, after which the low speed oomea into 
operation. 
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Early English Railways 

It Ib known that m the archives of various foreign 
countries there are documents of interest to students 
of the history of technology, but seldom is emy of 
this material published. One such document, how¬ 
ever, has recently formed the subject of a paper by 
Mr. P. Zabarmskiy published m vol 4 of the “Archives 
for the History of Science and Technology” Tlie 
paper itself is m Russian, but with it is the letter of 
William Vaughan dated, London, June 14, 1804, and 
addressed to his Excellency Vice-Admiral Chichagoff, 
minister of the raanne at St Petersburgh William 
Vaughan (1762-1850) was a director of the Royal 
Exchange Assurance Corporation, London, and was 
much interested m canals and railways and docks 
Railways, he said, wore common m England and 
Wales for the conveyance of coals, limestone, ore and 
such thmgs, and in the London Docks, m which he 
evidently was particularly interested, railroads and 
waggons were used m the excavations Experiments 
were apparently made at the Docks and in one of 
these, he said, “In six days of 12 hours, 25 men 
filled, 24 boys drove and 24 horses conveyed, 3650 
cubic yards of earth to the distance of 400 yards and 
returned the waggons empty” Vaughan described 
clearly the turntables ui^ on the banks of the 
Thames, gave estimates of the cost of removing 
material and made some remarks on the use of 
riulways in Russia. 

Work of the Rockefeller Foundation 

The Rookefeller Foundation's report for 1933 
presents a tale of vast and varied activities, for the 
finoncmg of which it ha4. in pursuance of its mission 
“to aid m the process of the rationalisation of life”, 
made itself wholly or partially responsible Its 
pohoy in relation to the pressing social problems of 
the day is guided by the pnnoiple that it “can 
neither remam indifferent to them nor relmquish the 
support of the fundamentals on which m the long 
run the control of man’s destmy depends”. In medical 
and natural sciences, emphasis has been laid on the 
problem of mental health and the advancement of 
the rapidly evolving modem science of man , m the 
social sciences, on the problem of economic structure 
and process, mtemational relations and community 
orgtmisation and planning; and m the humamties, 
on the encouragement of international cultural 
understanding and the preservation and interpreta¬ 
tion of American culture Ewly m the year a sum 
of a milhon and a lialf dollars was set aside for 
emetgeaoy grants for work m connexion with the 
'new deal’ programmes. (Contributions were' also 
made as an emergency measure towards the ealanea 
of eminent scholars displaced for poUtioal reasons in 
Europe and ‘adopted’ by imiversities m Europe and 
the Umted States. Appropriations during the year 
totalled about ten million dollars. Among the larger 
appropriations m the field of the social sciences 
were: Brookings Institution for Eoonomio Studiee, 
250,000 dollars; Institute of Eoonomio and Social 
Researoh, Paris, 360,000 dollars ; League of Nations, 
275,000 dollars; National Bureau of Eoonomio 


Research, Now York, 226,000 dollars , social science 
research aids, 150,000 dollars , Social Science Research 
Council, Now York City, 266,000 dollars. 

Sdenaiic Horticulture 

The third Year book of tho Horticultural Educa¬ 
tion Association appears under the new title 
“Scientific Horticulture”. It is longer than m pre¬ 
vious years, its contents cover a wider field, amd go 
far to justify the change of heading. Tho presidential 
address of the Association is by Dr T Wallace, anil 
deals with “Science and Fruit-growmg”, mainly from 
a historical point, of view. Many of the papers m the 
volume were delivereil at a revision course m horti¬ 
culture arranged by the University of Reading in 
September, 1934 The practical nature of the lectures 
of this course is at once apparent—they deal with the 
higheet-grade modem processes in vegetable culture, 
glasshouse work and bulb-growing, together with 
descriptions of diseases and pests. They ore mcor- 
porated os Bulletin 47 of the University of Readmg 
Articles contributed specially for the year-book 
include "Commercial Horticulture in Northern Ire- 
leuid” by W. J. Megaw and E. E Skillman, “Fruit- 
tree Spraying Equipment” by J Turnbull, “The 
R.H.S. Apple and Pear Conference, 1634” by N. B. 
Bagenal and R T. Pearl, “Selection of Soils for 
Dessert Apple Growing” by B. S Fiimeaiix, “Twenty- 
one Years’ Fruit Research at East Mailing” by R T. 
Pearl and R. Han”, “Waste Products in Horticulture, 
their Utilisation as Humus” by Sir Alfred Howard, 
and "Reseewtih at Rothamsied of Importance m 
Horticulture” by Miss M, D. Olynne and H V. 
Gamer. The volume entirely justifies its name, and 
IS a great credit to Mr R "r Pearl, its honorary 
editor One has the feelmg, however, that the bias 
18 on the practical side, and that the newer scientific 
pnnciples which most gardeners have yet to learn—- 
such as photoperiod, seed stratification and control, 
plant Btenhty and the conditions affeotmg vegetative 
regeneration—are not expounded. The school garden, 
the primary staige m horticultural education, receives 
no notice whatever. 

Over-popuUtion in America’s Deer Herds 

In the Yellowstone National Park, the two great 
herds of wapoti or ‘elk’ now comprise about 30,000 
individuals, and m the northern area the drought- 
reduced pastures have accentuated a long-standing 
problem of over-population (Soienoe Service, Wash¬ 
ington, D C.). 'The fundamental cause of the food 
eoaroity which has resulted is the mevitable re¬ 
striction of the natural emigrations of the herds, for 
Outside the nortknm boundary of the Park, the 
Yellowstone Valley is occupied by cattle ranches 
These make an impassable barrier and confine the 
deer permanently to a quite inadequate portion of 
what 18 naturally only their wmter range. Over- 
graaiag has altered the vegetation for tho worse, 
most of the nutritious native grasses have been 
killed out, and their place taken by a weed grass, 
fox-tail, which i^iart from its low nutritive value, 
pierces the gums and permits the growth of a fungus 
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producing the diseane of ‘lump-jaw’. Two solutions 
have been proposed : one that about half the total 
number of deer should be captured, transferred to a 
central slaughtering station outside the Park, and 
killed and distributed to destitute Indians , the other 
that the captured animals should be set free in areas 
of Montana where they could be hunted by sportsmen. 
The second plan is that favoured by National Fsirk 
oflacers, but they insist that whatever plan is adopted, 
it must be earned out promptly, because of the daily 
morecumg seriousness of the emergonoy. 

Meteorology in Indie 

The repiort on the administration of the Meteoro¬ 
logical Department of the Gtovemment of India m 
1933-34 has for frontispiece a very good photograph 
of a tornado which visited Peshawar on April 5, 1933, 
probably the first photograph to be obtamed of this 
phenomenon m India. The Department has again 
been hampered by the heavy curtailment of ex¬ 
penditure mitiated m 1932, and has nevertheless had 
to face increased demands for meteorologioal informa¬ 
tion on the part of air mail servioee. It was neoessaiy, 
therefore, simply to dispense with additional fore¬ 
casting centres and other facilities demanded by the 
oirounistanoes, and to carry on with what is described 
as a skeletal meteorological organisation cdong each 
air route. Between April 1, 1933 and March 31, 1934, 
nearly six thousand weather reports and forecasts 
were issued to aviators by the departmental fore- 
oaetmg centres at Karachi, Calcutta cuid Poona and 
the Royal Air Force centres at Quetta and Peshawar, 
which are under the technical though not the ad- 
mmistrative control of the Department. The report 
quotes remarks made in a discussion at the Royal 
Geographical Society of an account of the Buttledge 
Mount Everest Expedition that are a strong tribute 
to the help that can be given to mountain expeditions 
by local forecasting oentrea m India. In this case, 
the Expedition was in touch with Dr. Sen of the 
Calcutta ofiioe for the supply of special forecasts. 
Scepticism of the value of forecasts that are based 
lar^y on observing stations at a comparatively low 
level was quickly seen to be unjustified, particularly 
when an abnormally early monsoon was suooessftiUy 
ptedioted. Among the many activities of the Depart¬ 
ment, it may be noted that the recently established 
branch of agricultural meteorology earned on special 
reeeaioheB mto matters affecting the growth of crops, 
and that some of the results have already been 
published. 

The Baginesr as Planner 

Ik an artioie entitled “The Engineer as Planner” 
reprinted by JPngfnsswv Intpttiwn of January 1985, 
Dr. Viotor Cofinan emphasises the fact that the 
iiiiqfwitant fiuitor in the solution of economic and 
social problems is the application of the spirit and 
methods of engineering and soicnoe to the wider field 
of human relation s , not the particular person who 
does it. Wldle everyone agrees that the planning 
of produotion is the obvious duty of engine^', 
op ini o ns am divided as to how for the engineer can 


help in the social euid economic fields, and it is often 
pomted out that eminent engineers and men of 
science do not show particular perspicacity or vision 
when dealing with social problems It is essential 
that those who will have to consider social questions 
must have a full knowledge of the pertinent facts, 
and it may be necessary imder existing conditions 
to have a team consisting of sociologists and 
economists, practical men acquainted with the 
problems, working together with engineers and men 
of soimee acquamted with the methods of science 
The opponents of plannmg take it for granted that 
planning is synonymous with greater restriction upon 
mdividual freedom, but one may plan for freedom 
and peace just as one may plan for oppression and 
war. The true opposition is not between plannmg 
and liberty, but between arbitrary interference and 
liberty. 

Bibliography of Seismology 

The last quarterly number of this useful work, 
which IS edited by Mr. E A. Hodgson and published 
by the Domimon Observatory, Ottawa, completes 
the twelfth volume and the list of memoirs for 1984. 
The total number of memoirs referred to during the 
year is 506, some of them m title only, but many of 
the more important accompanied by a brief abstract 
It IS satisfactory to notice that the number of 
collaborators is mcreasing, and that new countries 
are bemg added to the list, though there is still no 
representative for Great Bntam. The subject-index 
for the year under more than fifty headings adds 
greatly to the value of the Bibhograpby. 

The Planetanum 

Aooordiko to ui artioie in The Tinut of June 22, 
aocommodation for a planetarium is being included 
in the plans for rebuilding the centre portion of the 
Science Museum, South Kensington. It is stated that 
Germany already has thirteen planetaria, America 
four, Italy two and Holland, Sweden, Austria and 
the U.S.S Jt. one each. Such an instrument enables 
oelestial bodies to be shown as bright objects on tile 
inside of a large darkened dome, and by means of 
elaborate mechanism their movooiMits can be 
demonstrated. The method thus marks a great 
advance on the orrery, in which the positions and 
movements of bodies in the solar sj'Stem are repre¬ 
sented m a maohanioal model. It will be recalled that 
the first Zeiss planetarium, erected at Munioh, was 
described and illustrated in Natubb of Deoember 27, 
1924, p. 937. 

Astronomical Phenomena during July 

Vekub is a oonspifluous object in the evening sky. 
The planet reaches its greatest eastern elongation on 
June 30, when the steUar magnitade is —4*0**, but 
the planet will continue to ituarease in brilUanoe 
througbout July, the stellar mignitude being —4'l* 
on July 31. As both Mam and Jupiter are ooaa(iibaoua 
in the evening iky, one e«n get a very good Idea 
the ecI^iUo atiajtahing aoioas the eiqp«olal|^ 
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when the moon ib visible Mars, the magnitude of 
which IS +0'3“ at the beginnmg of July, will 
deohno m bnghtness by three tenths of a magmtude 
during the month The planet will move towards 
Jupiter, which is near a Librse Jupiter's magmtudes 
are —1-9“ and — I*?™ at the beginning and end 
of the month respectively. Saturn’s Right Ascension 
is 22*'49“, about eight hours behmd Jupiter and 
behind Venus at the end of the month 
Saturn’s declination being 9* S , it will not he 
possible to see these four of the five naked eye 
plemets m the some sky from stations north of 
terrestrial latitude 40° N. during July. Venus is m 
conjunction with Neptune on July 26 at Oft** G.M.T , 
Venus being 2'6“ S. There is a partial echpse of the 
sun, partly visible at Greenwich, on June 30 The 
echpse begins at 20*'07® GMT. and fourteen per 
cent of the disc will be covered at sunset A total 
eclipse of the moon on July 18 is also partly visible 
at Greenwich. The moon enters the penumbra on 
July 16 at 02‘‘16"‘and leaves the penumbra on July 16 
at 07’'43”‘, the eclipse being visible on the Atlantic 
Ocean generally A further partial eclipse of the sim 
takes place on July 30; this will be mvisible at 
Greenwich. 

Announcements 

Thb medal of the Society of Chemical Industry 
has been awarded to Dr. E. F Armstrong, “for 
conspicuous services to chemistry". The presentation 
will be made during the annual meeting and eon* 
ferenoe of the Society m Glasgow on July 1-6, and 
Dr. Armstrong will debver his medallist addrem on 
Thturaday, July 4, on “The Past, the Present and the 
Future”. Previous recipients of the Society’s medal, 
which is one of the highest awards m the chemical 
industry, include many well-known men whose 
work forms the basis of modem science. Notable 
amongst these are the names of Mr. C. F. Cross, a 
pioneer of the artificial wlk industry, Sir James 
Dewar, Sir Henry Rosooe, Sir William Crookes, Sir 
Joseph Swan, Dr. Ludwig Mond, Su- W. H. Perkm, 
and Mr. John Glover, who was the fi»t to receive 
the sward. 

Mk. WsIiTSB Eluot, Minister for Agriculture and 
Fisheries, has been elected a fellow of the Royal 
Society under the special statute which permits the 
election of “persons who have rendered conspicuous 
servios to the cause of Science, or are such that thrir 
electicHi would be of signal benefit to the Society”. 

Mtisis MuBAKifaD Kbak Qazvnn, a distinguidied 
Iranian savant, has-lbean elbot^ an honoraiy member 
of the Royal Asiatic Society m recognition of his 
many valuable eontributions to the oultund history 
of his oouniry. 

Thb annual general meeting of the Deohema 
(Deutaohe Qesellsokaft fUr ohtaaisches Apparatewessn 
E.V.lwtUbeheldon July S-fiatKoeoigsberg, together 
with the general uteetiitg of the Verein Deuteoher 
Cheroiker. The general topic of the meeting will be 
“German Materials in Chemical Engineering’'. 


Under the auspices of the Royal Society for the 
Protection of Birds, the University of London 
Animal Welfare Society, and the Society for the 
Preservation of the Fauna of the Empire, an evening 
meeting will be held at the Royal Geographical 
Society, Kensington Gore, London, S W.7, on July 2 
at 8.30, when Capt C. W R. Knight will exhibit his 
new film of South African animals, entitled, “African 
Adventure” The chair will be taken by the Right 
Hon the Earl of Athlono Admission will be by 
invitation only, and applications should be made to 
the R.S P B , 82, Victoria Street, London, S W 1. 

The public health services m Mexico are being 
reorganised as follows ; inspectors of food, water, 
dramage, epidemics, immigrants and prostitutes are 
bemg appomted, co-operative medioo-samtory umts 
ore bemg formed, a samtary unit has been created 
in the department of irrigation, and sanitary brigades 
are being organised for oarrymg out vaccination 
against small-pox and typhoid fever 

A French Medical Aeronautic Association has 
recently been founded in Pons under the presidonoi- 
of M Emile Strohl It will form a centre for technical 
and medical documentation, enabimg medical men 
to collect physiological and pathological data con¬ 
nected with aeronautics and flight at high altitudes 
It will also faoditate more direct relations between 
medical men and engineers and technicians for the 
elaboration of plans concerned with the hygiene of 
passengers and the transport of the sick and wounded 
Further information can be obtamed from the general 
secretary, M. Robert Charlet, 96 rue Jouflroy, 
Paris, 17*. 

Apfuoations are invited for the following appoint¬ 
ments, on or before the dates mentioned :—A tutor 
m mathematics m Wostmuister Training College. 
Horsefeny Road, London, 8.W 1—^Tho Prmcipal 
(July 4) A resident lecturer in geography in the 
Saltley Training College for Schoolmasters, Birming¬ 
ham—The Principal (July 6), An assistant teacher 
m the Mechanical and Marine Engmeenng Dejiart- 
ment of the Liverpool City Teohnioal College—^The 
Director of Education, 14, Sir Thomas Street, Liver¬ 
pool, 1 (July 6). An assistant lecturer m meohamoal 
engineering in the Manohester Mumcipal College of 
Technology—The Registrar (July 9) An assistant 
in botany m the University of Abaxleen—The 
Secretary (July 12). A lecturer m pharmacology m 
ihe University of Sheffield—The Registrar (July 12). 
A resident tutor in geogn^hy m Borough Road 
College, Isleworth, Middlesex—The Prmcipal (July 
X7). A demonstrator m physios m the Umversity of 
Leeds—The Registrar (July 22) A lecturer m 
eleolrioal engineering in the Royal Teohmoal College, 
SalfiMri—^The Director of Education, Education 
Offioe, Salford. Research assistants to the British 
Cotton Industry Research Association—The Director, 
Sbiriey Institute, Didsbury. Manohester. An assistant 
leeturw in agricultural biology in Seale-Hayne 
Agricultural College, Newton Abbot, Devon—The 
Secretary. 
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Ring Structure of Calciferol 
Although calciferol has been shown to be isomeric 
with ergosterol (f'nH440), comparatively little 
mformation has hitherto been adduced conoemmg 
the detailed structure of this vitamin According to 
Windaus, Lmsert, Luttrmghaiis and Weidlich* (com¬ 
pare also Askew el alia') porbenzoic acid titration 
shows the presence of three ethenoid linkages, from 
which it follows that calciferol contains a tetracyclic 
ring structure In contrast to this observation, Kuhn 
and MOUor’ have found by hydrogenation that calci¬ 
ferol contains four ethenoid Imkages, a result which 
we have conllrmeil Calciferol cannot therefore be a 
tetracyclic compound Further evidence m support 
of this view arises from the work of Lettr^*, who on 
dehydrogenation of calciferol failed to obtam Diel’s 
hydrocarbon (CnHn). Again, this author has demon¬ 
strated that tachystorol, which is a direct mter- 
mediate m the photochemical conversion of ergosterol 
into calciferol, is also tricyclic, probably having the 
constitution i or ii 



During the past year, we have been studying the 
oxidative degradation of both calciferol and cnlciferyl 
acetate, and have found that, with cither chromic 
anhydride or potassium permeuiganate, an oily 
aldehyde is obtamed, characterised by its well orystal- 
hne seimcarbazone, m p. 242°. Analysis of the latter 
shows that the aldehyde has the formula C„HuO, 
from which it follows that the disnipted fra^ent 
must molude the hydroxylated nng A, which conse¬ 
quently cannot be fused to the remamder of the oyclio 
system as m ergosterol 

Our analytical data for the semioarbazone appectf 
to preclude the formula CiiH,,0 for the aldehyde, 
indioating that one of the ethenoid linkages of oaloi- 
forol w present in nng A On this evidence, formula 
in 18 suggested for the vitamin, the formation of the 
aldehyde CtiHt40 occurrmg by simple rupture of the 
A *!* ethyleiie linkage. It must be observed that the 
location of the ethylene linkages at A*-** and A** 
18 provisional and remains to ^ confirmed 

I M Heiubkon 
K. M, Samant. 

F. 8 Spring. 

University, 

Manchester. 

•P«r’ ^ to.’ 840i 1881 


Colonmetnc Bstimatiofl of GBstnn in the Urine of 
Non-Pregnant Women 

Last year we reported the details of a method by 
which It IS possible to determme the eestrone and 
osstnol content of human pregnancy urine oolon- 
metrically with a reasonable degree of accuracy*. 
Smoe the publication of our paper we have received 
numerous mquiries as to whether the method can be 
used for the dotemunation of the ocstrm content of 
urme of non-pregnant women As this question seems 
to bo one of some general mterest, and smee m our 
paper wo made no mention of the possibility of using 
our method for this purpose, we wish to take this 
opportunity of mentionmg briefly our views on the 
matter 

We have made numerous attempts to estimate the 
eestrone and costriol m the urme of non-pregnant 
women by our oolorimetno method, but so far the 
results have been far from encouraging. Owing to 
the relatively small amounts of cestnn present it is 
necessary to carry out the colour reaction m a much 
larger quantity of extract than we use m the case 
of pregnancy unnes, and hence the colour reaction 
IS carried out m fractions which contain a relatively 
much higher proportion of non-csstrogonio phenolic 
substances The final colour obtamod m such tests 
18 a dirty brown instead of a clear pink as is obtamed 
with pregnancy urine extracts. This colour can, of 
course, be analysed with the Lovibond tmtometer, 
but we do not feel at all confident that the red 
component of the brown colour can be accepted as 
a true measure of the oestrm present 

Wo feel, therefore, that our method as described 
for pregnancy urme is of little value for the estima¬ 
tion of the much smaUer amounts of oestrin present 
m the urine of non-pregnant women, and we cannot 
advise its use for this purpose 

G, F. Marbian. 

S. L. Cohen. 

Department of Biochemistry, 

University of Toronto. 

• BOxhsm J, H, 1008 ; 1834 


Radio-Transmisuon of Cosmic Ray Data from the 
Stratosphere 

On April 1, 1936, an apparatus recording cosmic 
rays by the oomcidence method and transmitting 
the signals by JHoltohanofrs radio method, ascended 
to the Btratorohere from the Institute of Aerology 
at Slootek (26 ^ from Leningrad). The oonstruotion 
of the apparatus and obeervations with it obtained 
m an aeroplane flight have already been described*. 

The coincidences were recorded by a relay, which 
switched on the anode oirouit of the radio-oaoillatov. 
The radio-signals made in this way were reodved 
and counted at the earth’s surfaoe by three obeerven. 

Beeidqs the ,ooinoidenoea, the apparatus tfttns* 
mitted at more or less regular intervals the tot^ 
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number of discharges produced in one of the two 
counters. For this purpose, switohuigs were effected 
in the amphfior by means of a barograph about every 
5 minutes. The number of switohuiga mdicated the 
pressure data 

The apparatus functioned for 58 muuites Judging 
by the data of the three observers—which were ui 
fairly good accord—the number of the comcidenoes 
produced by the vertical beam of cosmic rays m- 
oreasod with the increase in altitude as follows up 
to the altitude of 6 km by 9 tunes , up to 7 km. 
by 18 times , up to 9 km by 27 times At greater 
heights the number of ooinoidonoos ceased to increase 
and the last observation, obtained at the altitude 
of 12-2 km , even showed a slight tall 

The number of disohargos produced in one counter 
mcreased up to the altitude of 6 km by 3 6 times , 
up to 7'6 km by 6 tunes. At groaU'r altitudes (up 
to 13*6 km.) the number of discharges became too 
great to be counted, but the intervals wore used for 
tunmg the receiver 

The apparatus ceased to function at the altitude 
of 13 6 km as soon as the balloons started descendmg 
after one of them had burst 

It seems that the method desorihod may bo used 
for the study of cosmic rays at great altitudes, 
especially in thinly populate localities (near the 
eciuator and m the arctic region), where finding solf- 
recorduig apparatus would present considerable 
diflloulty. 

In conclusion, I wish to express my sincere thanks 
to Prof. P Moltchanoff for his contmuod mterest, 
his many helpful suggestions and for the organisation 
of the flight 

S. Vbrnoi-i. 

Institute of Aorologj, 

Slootsk, 

and 

State Radium Institute, 

Leningrad. 

Jime 3. 


The Phosphorescence Process as Revealed by the 
Luminescence from Solid Nitrogen 

Som years ago it was found by mo that a number 
of bands appearing m the afterglow of solidified 
mtrogen were due to forbidden transitions from 
metastable, molecular electronic states. 

The appearanoe of bands from forbidden transitions 
m the orystallme state was explained by the fact 
that they only appear in the a-form of nitrogen 
where the molecular axes are fixed in the lattice, 
while they are absent in the ^-form where the mole¬ 
cules rotate*. 

This result would suggest that the rate of decay 
of the afterglow was determined by the probability 
for the ocourronoe of the forbidden transition. This 
view, however, could not be upheld because the rhte 
of decay sometimeB Is very slow and does not follow; 
an exponentied law. 

In order to explain the phosphewesoent property 
(afterglow) of nitrogen, it was assumed* that the 
bombarding rays produced a dissooiation of the 
molecules mto atoms which might be neutral or 
ionised. 

Energies oorrei^mling to the elementary prooese 
of the ohemioal reaction were transferred to the 
molecules in such a way that they were brought mto 


an excited state with electrons raised to higher levels. 
In this way the phosphorescence appears to be closely 
related to chemi-lununescence. The difference is 
mamly that in the case of phosphorescence the react¬ 
ing substances hav'o first to be produced by means 
of radiating ijuanta 

This view has recently obtamed an mterestmg 
confirmation by the study of the e-system (Vegard- 
bemds) from solid nitrogen, which some years ago 
was shown by me to result from the forbidden 
electronic transition from the A (*2) level to the 
normal state X(*S) of the mtrogen molecule. 

For the upper state A (bottom state of the first 
positive group) we know at least 15 vibrational 
levels. For the c-system no bands are known 
startmg from a vibrational level {A) with quantum 
numbers n' greater than 7. A few bands were 
observed for n' =« 7, and for all values of n' equal to 
or smsJler than 0 a largo number of bands were 
observed 

This sudden break in the vibrational states of the 
upper c-level was first explamed by means of the 
potential curves for the upper and lower state and 
by a reasoning similar to that imderlying the Franok- 
Condon theory of mtensity distribution of vibrational 
bands 

Recently, more accurate determinations of the 
potential ftmctions have shown that this explanation 
can scarcely be mamtamed. The abrupt limit of the 
upper vibrational states, however, can be aooounted 
for, if we assume that the c system—which also 
remains m the afterglow—is excited through recom¬ 
bination of normal mtrogen atoms form^ during 
the ray-bombardment 

The dissociation energy of mtrogen has been deter- 
mmed by Herzberg and Sponer*, and recently the 
value D(Ni) = 7-346 volts was given by Biitten- 
bender and Herzberg*. 

The energy necessary to excite the vibrational 
states n' ■=• 7 and n' = 8 of the A-level is 7-29 and 
7 -46 volts respectively. The dissociation energy D(Nt) 
is just sufficient to excite the n' = 7 state, but too 
small to excite the level n' » 8. 

The assunvptwn that the e-ayetem afterglow w due 
to a recombinahon of nUrogen atoms {dtemvxd reaction) 
thus accounts for the fact that t-banda occur for n' = 7, 
but not for n' larger than 7 

L Vkoabd 

Physical Institute, 

University, Oslo 
May 26 


The Solution, by the Method of Association, of 
Problems m Inverse Probability 
In his review* of a book by Sir Arthur Eddington, 
Prof. Dingle ontioises Sir Arthur’s solution of a 
oertam problem m mverse probability. Prof Dmglo 
proposes a second, simpler, and analogous, although 
different, probl^ : If A and D each speak the truth 
onoe in three times independently, and A says that 
D lies, what is the probabihty that D speaks the 
truth 7 He argues that from our knowledge of D, 
the probability is 1/8, while from our knowl^ge of A 
it is 2/3, and hence that neither for his problem nor 
for Elddington’s can there be any consistent, correct 
solution. Yet Prof. Dingle’s problem can be regarded 
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as a problem m statistiual aasooiation, and admits of 
one, and only one, solution. 

Consider the umverso of N events, each consisting 
of JJ’a either lying or telling the truth, and of A'a 
either adirming or denymg ^at D has lied By the 
data, the frequency of D’a lying must bo 2N/3, and 
of his telling the truth, N/3 Also by the data, the 
frequency of D'a lying followed by A'a statement 
that D has lied must be 2N/3 times 1/3, and followed 
by A'a deiual that D has hod it must bo 2jV/3 tunes 
2/3 Likewise, the frequency of D'a tellmg the truth 
followed by A’s affirming that D lies must be 2N/9, 
and followed by A'a denying that 1) has bed it must 
be jV/ 9. The accompanymg association table exhibits 
these frequencies , there are no inconsistencies. Out 
of the sub-universe 4N/9 in which A says that D 
lies, D actually lies 2N/9 tunes and tells the truth 
2N/9 times , and hence the desired probability is 1/2 
It can be nothing else 



6x/a 


Total 



Whenever the prior probabilitios, as here, are 
known, any straightforward problem m inverse 
probability can be recast into the form of an associa¬ 
tion or contingency table, and must lead to a umquo 
solution. But when one tnos to oast mto the form 
of a table of association or contmgenoy a problem m 
mverse probability for which the prior probabilities 
are unknown, then the ratios between the total 
frequonoies of the ‘cause’ rows remam capable of 
arbitrary adjustment, and no unique probability can 
m general be found for a particular cause of the 
observed event It is only when one or more of 
the class frequencies vanish m the table that any 
conclusions can be drawn without a knowledge of 
tho prior probabilities, the argument then beoommg 
a conditional syllogism, modus loUens The method 
of association not only clarifies tho solvable problems 
m inverse probability, but also demonstrates the 
logical fallacy mvolv^ in almost all applications of 
the method of inverse probability, when the prior 
probabilities are unknown. 

T E. Sternk. 

Harvard College Observatory, 

Cambridge, Mass 
May 4 

> NlTCU, IM, 4M, Hsroh 33, 183». 


Dr Stbrre’s statement concerning me, that: 
“He ar^es that . . . neither for his problem nor 
for Eddington’s can there be any consistent, correct 
solution”, IS not quite accurate. 1 did not dilute 
that a combination of the dkta was possible which 
would allow of a unique result, but I claimed that 
such a combination did not yield ‘probability’ accord¬ 
ing to any significant meanmg of the word If the 
square of a man’s height be divided by the natural 
loganthm of his a^, and the result called bis 
‘{^ability', this quality can, bo uniquely detemunod, 
but it gives no indication of the reception be is Ukety 
to give us. We can either (a) define probability in a 
purely matihsmatioal way and so obtain a unique 
solution which may be both consistent and correct 
(although, in my t^inion. Sir Arthur Eddington's 
solution was tmtber); or (6) refiram &om oaUing 
mecuiingless mathemstioal fiinotions ‘{uobability', 
and thm obtain two solutioiis to each problem. 


1 am wnllmg to disouss the oorreotness of Sir Arthur 
Eddington’s solution or the significance of his imphed 
defimtion of probability, but to avoid taking up 
space unnecessarily, I will wait to hear m which, 
u either, question Dr. Stome is now mterested. 

HjBBBaBT Dinole. 

Imperial College of Science, 

S W.7. May 17. 


The Breedmg Age of the Yellow-belhed Toad, 
Bombma vanegata varitgata, Lmn. 

In view of the scarcity of data on the age at which 
SaltenXta begin to breed, and an apparently entire 
lack of information for the above species, it may be 
of mterest to record that I have to day seen eggs laid 
by a pair of these toads which were hatched m my 
terrarium m 1932 Tho animals are not yet full- 
grown, the male measurmg 35 mm , the female 37 mm., 
whilst full-grown toads are about 45 mm 

The males had well-developed nuptial pads last 
summer, and vigorously attempted to mate with 
females of all ages, but were prevented from seourmg 
adult females permanently by the pugnacity of the 
older males' While I was watching last year, young 
females always released themselves 

Tho first sign of sexual behaviour was seen as 
early as 1933, when an animal only 20 mm. long 
seized another even smaller, which responded by the 
typical female release reaction Behaviour which is 
sexual m character is not m this species invariably 
associated with reproduction, os noted for Bufo bufo 
by Hinsche', but it is mtcresting to find this complex 
behaviour already in existence m very small toads 
only one year old R Maxwell Savaqb. 

19 Derwent Avenue, 

N W.7 June 10 


' Savags, R U , "The Spawning, 1 
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Fossils as Indicators of Continental Drift 

Most geologists will doubtless agree with Sir 
Arthur Smith Woodward as to tho need for caution in 
the mterpretation of some of the fossd evidence 
which has been regarded as supporting the hypothesis 
of contmental dnft'. The possibihty that fossils 
referred to the same genus or even the some species 
may have been developed m different areas (whether 
from a common or different mioestors) is famihar to 
those who have been oonoemed with Mollusca or 
Braohiopoda, but the implioations as regards classi¬ 
fication or the value of fossil lists are not so well 
understood, and Sir Arthur’s warning is no doubt 
timely. 

It may be moarked, however, that where, in any 
system, numbers of similar forma ooour in a oom- 
parable sequenoe m widely separated areas, the 
evidence of a former oonnexum between the areas 
is unmeasurabty stranger; espeoially is this true 
where there is a suooession of unrelated speoies 
belonging to different groups. 

These conditions appear to be suitably illustrated 
in the Upper CarboniferouB rooks of western Siurotie 
and the eastern States Amwioa, where there is tM 
addiUonal advantage that both flora and non-tnorine 
fauna have required practioaJly oontinuoa> oontlnent< 
al areas for their xmjpations. As regards the floral 
suooeash^ in' partimlar, the simlUirity of the 
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•oquenoes in the two contuienta has recently been 
emphasised by Profs, Jongmans and Grothan*. Many 
European species belonging to all the moro important 
Carbomferous genera occur in Pennsylvania, West 
Virgima and Kansas in substantially the same 
sequence as that found in Europe, so close is the 
agreement that a fairly detailed correlation is 
proposed 

It may be possible to account for those facts by 
hypotheses other than that of continental drift, but 
I would suggest that they are of real importance in 
any discussion of the problem 

A E Trueman 

Geology Department, 

University of Bristol 
June 3 


■ JfiTOM, lU, 000, June 1, 19M 
' W, J Jonsmana und W Oothiin, “Florenfolge i„._ 

StnitlKrsDbie dee Ksrbone der OetUohen Btasten Nord-i_ 

Veisleleh mlt Weet-Gurupii" Oeol Bureau Heorlon, Jaarve 
over 1033. pp 17-41 . 1934 


Prof, Trubman, who has specially studied 
Carbomferous stratigraphy, makes an important 
addition to my brief article. Following Wegener, I 
merely mentioned that the theory of oontmental 
drift might explam the observed distribution of 
Carboniferous land emd fresh-water life in the northern 
hemisphere Prof Trueman rightly emphasises the 
significance of the identity of succession of this life 
m widely separated areas. There can, indeed, be 
no doubt that identity m suooession of whole faunas 
and floras m two distant regions is much more 
satisfactory proof of former connexion than the 
apparent identity of smgle groups to which I chiefly 
referred. A. Smith Woodward. 


Statistical Aspect of the Production of Primary 
Lesions by Plant Viruses 

Mr BAiDpomts out m Nature of June 16 (p. 096) 
that an attempt to fit the equation y = N(l — «-<“) 
to data obtamed by Samuel and Bald* meets with 
poor success, especially at high dilutions. Samuel 
and Bald plott^ the logarithms of their counts 
against the logarithms of the dilutions and found 
that at high dilutions the points lay on a straight 
Ime with a slope of 0-6 It may be easily shown 
that the equation predicts a slope of imity Data 
published recently by Price*. Chester*. Caldwell* and 
Beale', give ex^nmental ourves with approximately 
umt slope. This suggests that the discrepancies 
between Samuel and Bald’s experimental counts and 
values calculated from the equation may m a large 
part be due to the fact that their data are at variance 
i^th other measurements in the literature. 

It is true that the equation gives low values at 
high dilutions, and this was pomt^ out and a possible 
explanation offered. It is also true that in fjiis 
range more plants have to be used to obtam accurate 
results, smee the error is a fhnotion of the total 
number of lesions. The use of log p^er for plotting 
results exaggerates the weight of measurements at 
high dilutions. 

Finally, the sixteen dilution ourves fitted to this 
equation give no mdioation that its application, at 
least over a considerable range of dilution, is lumted 
to highly purified virus preparations. Contrary to 
the idea that only oertain cases were ohosmi, an 
attempt was made to molude all published dilution 


curves giving data at higli enough concentrations to 
establish the nature of the curve The lack of con¬ 
cordance between the dilution data reproduced m 
Mr Bald’s letter and the curves obtained by other 
workers indicates that Samuel and Bald’s data can¬ 
not be used to condemn the validity of the equation. 

W J YoiruEN 

Boyce Thompson Institute, 

Yonkers, New York 


* ronlnb Boyce 'thompeon Intt , 4, 459-4UJ 

• nytopalh , 84 , 1180-1203 , 1914 

• An* App Bui, 80 , 100-110 , 1911 

* Contrib Boyre Thompton Iiut .7. {7-5i , U) 


Coagulation of the Blood as a Chain-Reaction 
In studios on the mochanism of the coagulation 
of blood, I have found that an active principle of 
coagulation is formed m the process of coagulation— 
a prmciple wluch can be transferred mdeflnitely mto 
new plasma without decrease in its activity In 
one experiment, 30 y of an active phosphatide* was 
added to a certam amount of chick plasma. About 
one mmute before coagulation took place, another 
similar portion of plasma was ‘mooulated’ with 
0 03 c c of the first plasma, which was still liquid 
Before coagulation of the second plasma took place 
a third portion of plasma was inoculated , then the 
coagulation time of the second plasma was recorded 
Then a fourth portion of plasma was mooulated from 
the third, and the coagulation time of the third 
plasma was recorded Inoculation of a senes of 
plasmas was continued m this way successively until 
the origmal amount of active phosphatide added was 
diluted to 6 X 10"** y, and the experiment was dis¬ 
continued The olottmg tunc was practically constant 
through all the passages 

Fuller experiments showed that tlie coagulation- 
active substance formed during the clottmg process 
of blood plasma moroases and disappears almost 
instantaneously at the very moment of coagulation 
The formation of the aotne pnneiplo ui the plasma 
occurs shortly after the ‘inoculation’ rather slowly, but 
it increases very rapidly until it reaches an oxplosion- 
liko rate just before the plasma clots As soon as the 
coagulation has taken place, the activity of the 
principle disappears almost completely The curve 
plotted for the formation of active substance durmg 
the coagulation process has an exponential form 
A theory of blood coagulation as a cham-reaction 
finds support m our experimental facts It is still 
on open question, on which work is proceeding, 
whether frro radicals are produced durmg tins process. 
As m oham reactions, we have here an initial reaction 
and a cham mterruptmg reaction. The latter is 
indicated by the sudden decrease in activity when 
tho substrate is used up, In our case the cham 
reaction velocity is exponential, and should belong 
to such a type m foreseen by Christiansen and 
Kramers* and proved exjienmentally by Hmshel- 
wood and Grant* for the hydrogen-oxygen system 
In this kind of cham-reaction more than one active 
molecule or free radioed of the kmd which started 
the reaction may be set free by any of tho elementary 
reactions. Albert Fischer 

Carlsberg Foundation, 

Copenhagen. May 16. 


> Ttadier, A., tnd Beobt, B, Buclum Z , 8t8. 113, 1934 

• ChrMlMMn, J A , and Knmen, Z. ClUm . IM, 461, IK 

• 0, N., and OiBDt, O H , Pror Roy Soe , A, 
19 ; 1988 . 
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OsoUatiotu of Hollow Quartz Cyliadem 

With reference to the letter by Ny Tai-Z^ and 
Tsien Lmg-Chao published in Katube of August II,. 
1934 (p. 214), it 18 interesting to note that annular 
quartz rings out m a plane perpendioular to the optio 
axis were investigate by Giebe imd Scheibe* in 
1928, by the luminous resonator method. Such a 
ring, oscillating m its fundamental longitudmal mode, 
was also made by Dye, and was afterwards developed 
to form the primary standard of frequency at the 
National Physical Laboratory. More recently, 
similar rings oscillating m an overtone longitudinal 
mode have been mvestigated in an attempt to m- 
oorporate the moat succo^ul features of the different 
types of quartz osoiUators which hove been developed 
to form frequency standards m this and other 
countries 

In the typo of nng oscillator now bemg mvestigated, 
the exciting electrodes consist of two 
brass cylmdera around the inner and 
outer ^ges of the nng. An over¬ 
tone circumferential mode of vibra¬ 
tion havuig six nodes is employed. The 
ring may be mounted ngidly at the 
nodal pomts so that movements withm 
the electrodes arecompletelyeliminated 
By adjustment of the width of the ring, 
that IB, the difference between its m- 
temal and external rodu, it has beon 
found possible to reduce the tempera¬ 
ture cooflfioient of frequency over a 
limited range to a few parts m a hundred 
million, which is a hundred tunes 
smaller than the usual coefficient for 
longitudinal vibrations of quartz Tlio temperature 
at which the low coetticient is obtamed can be 
adjusted to any desired value 

L Essen 

National Physical Laboratory, 

Teddington May 16. 

> Glebe and Sobelbo, EUttriiM SmOtrlchtm-TtcIMe, », 81, 19S8 


Plasticity of Crystals of Sylvine 

Attention has frequently been directed to the 
plasticity of crystals of rooksalt when immersed m 
water. Some see the cause of tho plasticity m the 
removal of surface layers with their cracks and 
defects Others suppose that water peaetratos the 
crystal lattice and acts as a lubricant. It is interest- 
mg to observe the behaviour of crystals m a state of 
recent formation from solution or melt For this pur¬ 
pose I have made some experiments with sylvine(KCl). 

I find that crystals of sylvine which, like those of 
rooksalt, are brittle under normal conditions, become 
plastic after treatment with water At high tem¬ 
peratures (700*-780®) sylvine possesses noticeable 
plasticity. it is deformed by small loads. The mobility 
of deformation may be adopted for oaloulatkm of 
the viscosity of the orystals, although variable in its 


can be bent so as to form tubes. Fibres O'2-0*8 mm. 
in thioknees and up to 10 om. m length bend under 
their own weight. 

Consequmtly sylvine orystals on formmg either 
from melt or from solution possess considerable 
plasticity, and must yield easily to mechanical 
stresses This may explam the frequent occurrence 
of bent and twisted orystals 

E W ZBHNOwrrzBH. 

Lenmgrad. 


Electrolytic Method for obUming Bright Copper 
Surfaces 

It is possible to polish a copper surface electro- 
lytioally by making it the anode m an aqueous 
solution of orthophosphono acid at high current 
density (minimum 26 amp./dm *). This mode of 
pohshmg 18 particularly suitable for metallographio 



examinations, and has been used for the exammation 
of copper deposits m presence of various colloids. 

The specimen is first roughly treated with emery 
paper, then cleaned oatb^ioally in an aUmlme 
solution and finally inserted for about two or three 
mmutee in an aqueous solution of orthophosphono 
acid, 60 per cent by volume of the commercial 
product, spwiflo gravity 1*71. The current density 
was mamtained at 60 amp./dm.* of the total surface 
The solution had to be cooled to avoid considerable 
inorease of temperature. Any motaliio plate will 
serve ae cathode. Gas being vigorously evolved, a 
rotating anode helps to get a uniform effect. The 
xmoroscopio analysis of f^e surface shows the Imes 
produced by emery polishing (Fig. 1, A) to vanish 
completely (Fig. 1, fl) and on attack by means of the 
usual agente gives the image reproduced on Fig 1, C. 
Should this attack be insuffloient, the anodio polish- 
mg can be repeated for about thirty seoonds to 
obtain a firesh surface ready for another attack. 
This method u much more rapid and more economical 
than polishing by alumina. 

P. A. JAOQtriT. 

Laboratoire d’Eleotroohimie de 
I’Eoole Pratique des Hautes Etudes, 

' Paris {6*). 


Ciyatals taken out of the solution m which they 
are ^[ixnm and wiped witii filter paper are vwy 
plastic at first. If exposed to the air without any 
special drying tiiey become fragile in a few hours. 

Sylvine orystallises in the form of paraDMepipeds, 
sheets and fiMe#; sometimes also m skeletal forms. 

Sheets of O'l mm. thioknen are so {fiastio that they 


Twinning in Alpha Iron 
In a lettw to Natube of June 1, A. B. Qreninger 
reports having observed twimiing in alpha iron. Slow 
cooling throu^ the A, temperatime produced twins 
of the baod^ tjpe, whilst defonnatkm and re> 
orystaHisatkih resuted in twins which were seUksn 
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banded. It wan shown by me m 1928* that certain 
stramed and annealed alpha iron crystals contamed 
twins lying along (112) planes, and furthermore I cited 
evidenoe soggestmg that twinnmg m alpha iron might 
sometimes be associated with twinn^ geunma iron 
from which it had cooled. It has also been observed*.* 
that on annealing a deformed single crystal of alpha 
iron the polygon^ aggregate obtamed gives pressure 
figures mdioating uniform orientation, and it seems 
likely that this may also be associated with twinning. 

The general importance of annealing twins to the 
metallurgist has hitherto boon the evidenoe which 
they afford of the previous history (cold-working and 
annealing) of the specimen Unfoitunately only X-ray 
methods can bo relied upion to detect them with 
oertamty m alpha iron, and now apparently some 
method of distinguishmg between the two processes 
of origin 18 required 

An interesting practical point may be connected 
with this twinnmg behaviour. Mild steel tinplate is 
said to be more ductile and to have better Enchsen 
values when cold-rolled and annealed than when hot- 
rolled and normalised. The former process probably 
produces a more highly twinned structure, which for 
crystallographic reasons would tend to deform more 
easily. 

Huoh O’NBn.1. 

L M.S Roscorch Laboratory, 

Derby. June 5 


* L B. Ffeli, Camegk Menu ,J Inm and SM I<ui, IAS, 1027 


Dissociauoa Energy of the CO Molecule and the 
Sublimation Heat of Carbon 
Ths direct experimental values of the sublimation 
heat L of carbon obtamed by several authors* ho 
between 130 mid 177 kcal An accurate value can be 
deduced from the energy of dissociation Doo of CO 
mto normal atoms, since the well-known relations 
(at O^K.): 

Cdl«ni.*+ *0. - CO -f- 27-6 kcal. 

CO - C{*P) -)- 0(»P) - Deo 
C(*P)gM - Cdum +D 
0(*P) - iOi + «8-7 kcal 

lead to 

D - Deo - 86-3 ± 0-2 kcal. (86-3 kcal. =. 3-74 v.e.) 

( 1 ) 

The value of Doo '<raa hitherto not exactly known. 
However, the predisaooiation in the CO(P*E) level* 
gives the upper limit: Doo < 11 -07 v e. We obtain 
the lower limit in the followixtg way : for the upper 
level (A *11) of the fourth positive CO bands, wmoh 
lies 7.09 v,e. above the ground (X*E) state, 16 
Vibration levels (S-41 v.«.) are observed, correspond¬ 
ing tb 7-»9 + 8-41 - 10-40 v.e. above the (X>E) 
state. This vklue lower limit for Doo, if CO (A*!!) 
dissociates into nolinal atoms. By Uimw extrapola¬ 
tion (whioh gives in many oases values whioh are 
too high) of vibration leveb of the (X*!!) state wo 
obtain about 4 v.e. (v'msx. 43). that is IS v.e. 
atove the (X*!!) state The (A*li) state ooold be 
formed only from atoms of equal multipUoity: 
(a) C(*P) + 0{*P)or (b) C(*D) + 0(‘D) or (c) C(‘5) + 
0(*D), eto. Already the interpretation (ft) iMds to 
DIqo< 8-79 v.e. « 18 - 8-21 v.e. (8-81 V.e. being 
the smta of exoitaHon energies of C(*D) and O^D)). 
AooMding to (1), (hen D < 6-06 v.e. (116 kcal.) t 


value must be excluded as bomg beyond the errors of 
dctcrmmations of L (it seems alro too near to L •» 113 
kcal. for Fo) Consequently, wo must assume that 
CO(A*n) dissociates into non-exoited atoms (if it is 
really a singlet state) and Deo lies between 10-4 v e 
and 11-07 v.e Doo is oertamly much nearer to 
the upper lunit, since at the 16th vibration level 
the convergence is still not sufficiently advanced. 
Doo — 11 ve = 253 6 kcal is probably not m 
error by more than Give. Therefore we obtam 
L = 7 26 V e =167 kcal The restriction of the 
error limits toO Ivo. = 23 kcal eliminates one of 
the most important unoertamtios inherent at oalcula* 
tions of formation energies of carbon compounds*. 

P Goldfinokb. 

W. LASABBlFr 

Laboratory of Physical Chemistry, 

University, Liftge 
May 23 


>H KolmsndM Gucksl, Z PAv*,27, S05, 1024 A L MantuUl. 
and F J Norton, J Amtr Clum. Sac , 55, 431, 1031 

‘ D Owter and F Brona, Ftoiica, 1, IAS 1, A34 , 1934 D N 
Raad, Phii$ Jtar, 45, 762, 1034 R Sohmld and L Oerd, Z Phyi , 

M, eS6, loss 


t Ohm Phyi , 1, 606 , 1938 0 T. 


I the Dram) and Phyttea On the pre»). P GoldSnger,) W ILaaareS 
id M 'Utort, CJt , iM, 1503 , 1936. 


In the letter above, which I had the opportumty 
of reading m manuscript form, Qoldfinger and 
Lasareff calculate the heat of dissociation of CO on 
the basis of thermoohemioal and spectrosoopical 
data and give as the most probable value 11 v.e 
with a possible error of not more than 0-1 ve I 
want to direct attention to tho fact that this may be 
independently checked by the results of the mvestiga- 
tion by Schmid and GerO*. who observed in addition 
to the known predissooiation m the t> = 0 level of 
P*£, occurring at <7 = 3R, another predissooiation 
(breakdown of rotational structure) ooourrmg at 
J = 18 of the V = 1 level The application of tho 
reasoning of Herzberg* to this ease shows that the 
lower limit of tho asymptote of the perturbing elec¬ 
tronic level IS situated only 40 cm.** below the upper 
lunit, equivalent to 11 -062 v.e , and that its real 
position therefore is 11 06 i 0-006 v e. This would 
represent the dissociation energy of CO if the 
asymptote really corresponds to the dissooiation m 
C{*P) + OPP) The alternative possibility that it 
would correspond to dissooiation mto C(*D) + OpP) 
and that therefore Doo — M05 v o. will bo discussed in 
detail elsewhere. 

B. Rosbn. 

Institut d’Astrophysique, 

University de Liftge. 

> aohmld sod Goto. Z Phyt . M, 666. 1935. 

‘ a«nberg, itiMi Phyt, U. 977, 1932. H, 677; 1985. 


Research and the Library 
Ws are m substantial agreement with the views 
expressed by Hr. G. E. H. Foxon in NaTintx of 
June 8, except that he has mismterpreted tho 
peoultkwte paragraph of our original article*, as 
refbrnioe to it will sl^ that it was not our mtention 
to burke soientifia debates The inclusion of those 
wbuld not be overlooked by an editorial board of the 
oalibte enviiagiBd by us. Our point was that votes 
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of thankn and such superfluous matter or jMMldmg 
should be excised. 

On the form of a paper, we feel that the introduction 
IB often xmnooessanly lengthy, except m the ‘key 
paper’ ailvoeatcd by us, and ruthless editing could 
reduce its length in subsequent papers without 
sacriSoe of intelligibility We agree that the uicom* 
plote paper could bo checked, and our regret is that 
it does get printed owing to inoffioiont editing 
Wo are wholly on the side of Mr Foxon on the 
subject of genuine research and the problem of the 
young worker who is merely adding professional 
qualification We feel that should publications adopt 
our recommendations genuine research would flourish, 
and the problem of the ‘kilograms’ of contributed 
papers be solved, by the pruiting of good quality 
material with consequent economy of time, cost and 
bulk. .T L Bbrbv 

Wii.FRin Bonskr 

University of Hinnmghain 
‘HiTimi!, 18*. CM, April 27, 1935 


Prediction of Earthquakes 

As Mr. Broughton Edge ronunds us*, an earth¬ 
quake IS preceded by the building up of stress 
oonditions The most direct way of determming 
stress is by the observation of stram, and the amounts 
of strain which have been observed prior to em 
earthquake have been very largo. 

The methods of mterforometry would permit 
observation of such strain locally at small expense, 
and the surface stress throughout a large area might 
therefore be very readily mapped out and a con¬ 
tinuous record made. Such observations could 
Boarcoly fail eventually to result m foreknowledge of 
these disastrous ocourreiicos 

F Twvmak 

Adam Hilger, Ltil , 

08 King’s Road, 

London. N W I 
June 17 

• NaTCXB, 185, 997, June 15, 1935 


Points from Foregoing Letters 


Furthek stops towards the elucidation of the 
chemical structure of vitainm D (calciferol) arc 
roportoil by Prof I M Heilhron, K M Samant and 
F S Sprmg They suggest a throe-ring formula and 
mdioute the probable position of the double bonds 
and of the hydroxyl group 

Prof G F Marrian and S L Cohen report that 
thoir colorimetric method for the estimation of the sox 
hormone, cestrm, in human pregnancy urine, is not 
applicable to the detection of that substance m the 
urmo of non-prognant women, where it exists m 
much smaller amoiuits. 

Experiments with a cosmic ray detecting apparatus 
sending its own radio signals as it ascends into the 
stratosphere are report^ by S. Vemoff The ap¬ 
paratus is likely to be useful in thmly-populat^ 
localities where the subsequent finding of self- 
recording apparatus sent up by unmanned balloons 
would present considerable difficulties 

The Vegard bands m the afterglow or phosphor¬ 
escence of nitrogen are, according to Prof L Vegard, 
due to a recombination of nitrogen atoms, derived 
from molecules dissociated by the bombarding rays. 
This view links phosphorescence phenomena with 
ohemi-lummoscenoe. 

Dr T E Sterne suggests that if the apparently in¬ 
consistent problem in inverse probability, recently 
proposed by Dr, Dmgle, is regarded as a problem 
m association, it is seen to be really self-oonsistent, 
and that the method of assoeiation reveals the nature 
of the falUoy involved in the use of mverse prob¬ 
ability when the prior probabflities are unknown. 
Dr. Dmgle, while admitting that such a combina¬ 
tion, giving a unique result, is possible, elaims that 
It has nothing to do with probability. 

Mr. R. Maxwell Savage records that the toad, 
Bombina van«gata vantgata, has laid eggs m captivity 
at the age of three years. Males showed vigorous 
sexual b^avlour at two years old, and signs of 
typioal sexual reactions were seen in animals only 
one year old. 

While agreeing with Sir Arthur Smith Woodward’s 
wanung that similar fqssil animals may have develi^ied 
Independently in widely separated Mreas and are, 


therefore, no definite proof of Wegener’s continental 
drift theory, Prof A E Trueman points out that 
identity of Buccession of similar forms in comparable 
sequence m the Upper Carbomferous rocks of western 
Europe and eastern America does provide strong 
support for the theory. 

An active prmciplo responsible for the coagulation 
of the blooil 18 described by Dr Albert Fischer The 
awtive substance is apparently formeii during the 
clotting process of the blood plasma and disappears 
almost instantaneously at the very moment of coagu¬ 
lation ; it can, however, be transferreil indefinitely 
into new plasma without decrease in its activity. 

An improved typo of cylindrical quarts oscillator 
(used m television), with a temperature coelfioient 
of frequency a hundred times less than the usual 
coefficient for longitudmad vibrations of quarts, is 
described by L Essen 

Prof E W Zehnowitser finds that crystals of 
sylvme (KCl), like those of common salt, lose ther 
brittleness after treatment with water. Such crystals 
recently prepared from a molten state similarly 
possess considerable plasticity, which may explam the 
frequent occurrence of bent and twisted crystals 

A new, rapid and economical electrolytic method 
of preparing polished copper surfaces for metallurgical 
exammation is illustrate by P. A. Jacquet. The 
copper 18 made the anode m an aqueous solution of 
orthophosphorio acid, and a high current density is 
used. 

Hugh O’Neill disouBses the twinning of crystals of 
alpha iron, which is soft and magnetic and the chief 
constituent of wrought iron, as evidence of previous 
history (cold-workmg and emnealing) of the metal; 
he recalls his former suggestion that twmning in alpha 
iron might sometimes be associated with twinned 
gamma iron (non-magnetio) (tom which it had cooled. 

’The heat of sublimation of carbon, a constant 
used in oaleulating the ener^ of formation of carbon 
compounds, has a value of 167 k.cal. aoooidum to 
oalouJations by P. Ooldfinger end W. Lasareff. ^>oy 
deduoe its value from the energy of dksooiation of 
carbon monoxjde into nona^ atoms, aa detennined 
by thMmochwniosd and speotrosoopical methods.* 
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Research Items 


'Diminutive' Flint Implements Uunmutive (lint iiu 
plements—-to bo dist iiiguishod both by their form 
and their cultural associations from the microlith of 
upper palasolithic and early neolithic age—have been 
found in pliocene and pleistocene deposits in SufTolk, 
Lmcolnshiro and the Thames Valley In desonbmg 
their oharactonstica, Messrs J Reid Moir and J. P T 
Burcholl point out (Anhquanea J , 16, 2) that on 
two previous occasions only, so far as they can 
ascertain, have similar implements been recoitied, 
the first bemg by M E Pittard m 1008 in the valley 
of the Rebi6res, Dordogne, and the second in the 
account of the implements found with the relics of 
Peking man m the cave of Chou Kou Tien Those 
diminutive implements do not show the characteristic 
forms of the microlith, but are rather diminutive 
forms of the mdustries with which they have been 
found m association As regards their age, the 
specunons now described belong to four different 
periods, of which the latest is much older than 
upper Aurignac The earliest of the Suffolk imple¬ 
ments are of pliocene age and pro-palaiolithio type, 
coming from the Suffolk bone bed bonoatli the Red 
eVag Next comes St, Acheul and early Le Moustier 
scries from the 'Middle Glacial Gravel’ (held to bo 
of second Interglacial age) underlying the upper 
chalky boulder clay Next are implements from the 
Upper Chalky Boulder Clay : and lastly those from 
the Lower Floor of late Le Moustier or early Aurignac 
age m Bolton and Co’s brickfield, Ipswich The 
Lmcolnshire implememts come from the 100 ft and 
60 ft raised be^hoa below the brown boulder clay, 
and arc middle to upper Le Moustier, and those 
from the Thames Valley come from the bewe of the 
50 ft. terrace of post-Combo rook age, while otliors 
may be derived from the Boyn Hill 100 ft. terrace 
and possibly from the 50 ft terrace of pre-Ck>mbe 
rock ago. The maximum length of these fimts is 
two mohes and the mmimum is | m. Their purpose 
seems beyond conjecture 

Equatorial Islands of the Pacific. In 1924 the Whip¬ 
poorwill and Kaimiloa Expeditions of the Bemioe P. 
Bishop Museum, Honolulu, visited the low coral 
island Ij^g withm sue degrees of the equator which, 
though uninhabited when discovered by Europeans, 
are supposed to have served as resting places for 
the Polynesian voyagers in their journeys. The 
results of the search for archseological remains have 
been recorded by Mr. Kenneth F. Emory (Bull. 
123, Bermoe P Bishop Musoum). On Howland 
Island, previously recorded excavations and mounds 
were exammed, the most important being an irregular 
cresoent-diaped pile of coral and shells, 18 ft. long, 
and a* low oiroukv enclosure. On Washington Island 
no artefacts of local origin have been found ; but 
ancient stone-wall enedoeures appear on the south 
coast. On Fannmg Mand an enclosure of dressed 
stones and a tonfo near the cable station were 
inspeotedi but no excavation was permitted. The 
enuosure agrees in structure with Tongan and 
Tongarevan maraes, but, outside these, has no 
parMlels m Polraesia. Similar stone vault burials 
are widely distrUmted in Polynesia and are espeobdly 
characteristic of Tonga. In Christmas Island alt the 
principal sites, except those on the east coast, were 
visit^. They consist of house sites and platfomu. 


coconut groves and ruins, and graves There is no 
definite evidence of Polynesian settlement, and two 
village sites have yielded no eutefoots, indicating 
temporary occupation Petroglyphs are too indefinite 
to be associated with luiy particular area The traces 
of Pol5me8ian visitors belong to different periods and 
come from various directions Jarvis Island produced 
no Polynesian rums or artefacts Three well preserved 
maraes were found on Malden with smaller maraes 
and a number of rums. They resemble strikingly 
those of Raivavae and suggest an occupation of 
several generations No arohGcologiual remains are 
reported from Starbiick Island 

The Termite Population of a Mound Colony Tormib's 
of the species Eutermes exUiosus, Hill, form mound 
nests in parts of Australia, and an attempt has been 
maile to asoertam the total number of mdii'irluals 
mhabitmg such a colony In carrymg out such an 
estimation, there has to be taken into account the 
fact that all the termites living m a particular mound 
are never present withm such a mound at any one 
tune, Messrs F O Holdaway, F. J Gay and T 
Greaves have recently published an article embody¬ 
ing the results of their mvestigations of this subject 
(J Conn Set and Ind Rea , Australia, February, 
1036) The observation that the number of indi 
viduals of the afore-mentioned species present m a 
given mound is greatest durmg the cooler months 
of the year led thorn to study the population of the 
moimds durmg such periods Four mounds, not 
differing greatly in size, were dug up and their popu¬ 
lations calculated by a method of weighmg It was 
estimated that 65-70 per cent of the termites in the 
mounds were encountered and, on tliw basis, the 
actual population was calculated to range from 
747,000 to 1,806,600 individuals The projxirtiona of 
mdividuals m the most populous mound worked out 
as 1,661,400 workers, 201,000 soldiers and 44,100 
nymphs The size of the mound m question was 
3 ft 4 m X 3 ft 6 in X 19 in liigh 


^ Wing and Halter of Tipida. J Zadwilichowski {Bull 
Internal Acad Polonaise Set LeUres, 2, Oct -Dec 
1034) has mvostigatod the innervation and the sense- 
organs of the wings of one of the daddy long-logs. 
Tvpula paludoaa, employing vital staining by ronga- 
hte white for the nerve elements He describes ^e 
distribution of the sense-hairs, sense-bristles and 
sense-papillas on the wing and the three chordotonal 
organs which are present near the base of the wmg 
He regards the innervation as more primitive them 
ttiat of any other dipterous wing hitherto described 
and ew mdioating that Tiputa is very nearly related 
to Parwrpa, the nerves emd sense organs of the wmg 
of which he described m a paper m the same journal 
In 1933. In a forther paper the author describes the 
results of oorrespiondmg mvestigations by similar 
methods on the halter of Ttpula paludoaa, on which 
are aense-hairs of two types, sense-papilbe arranged 
in five groups, and six chordotonal organa After 
diaouBsing the distribution of the nerves m the halter 
and the homologies of the parts of the wing and the 
halter, he concludes that the halter, in contradis- 
tinotion to Buddenbrook’s view (1919), is to be 
regarded as a rudimentary wing with a remarkable 
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aooumulation of sense organs, m consequence of 
which it plays a notable part in the sensory life of 
the fly. On the basis of these morphological mvesti- 
gations the halter has assumed no new function, that 
IS, none foreign to the wing, from which it has arisen. 
The halter is a transformed hmd-wmg 

Water Requirements of Indian Crop Plants. Following 
the methods of the American mvestigators, Bnggs 
and Shantz, Prof B. N Smgh and two research 
students, U. B Singh euid K. Singh, have exammed 
the water requirements of fifty-seven species and 
varieties of cereals, cotton, sugar cane, eto., when 
grown at the experimental station of the Institute of 
Agricultural Research, Benares Hindu Umversity 
{Proc Indian Acad. Sn., 1, No. 9, March 1935). The 
plants are grown m plots with carefully controlled 
water supply and, m the end, the total water trans¬ 
pired is divided by the dry weight produced, the 
roots being moluded in the yield, as was not done by 
the American expienmentera. The amoimt of water 
available m these cxpienmonta seemed to control the 
yield of the varieties ; the most efficient varieties. 
It IS concluded, have a relatively short life cycle 
when the use of water is reduced to a mmimum It 
18 suggested that, under Indian conditions, these 
efficient varieties should be grown so that the number 
of irrigations might be controlled and thus the cost 
of production diminished. In their demand for water, 
sugar cane crops proved most greedy, and then m 
order came toba<^, cotton, noe, potato Other 
oereala, wheat, oats, barley, as also linseed, p>ea and 
mustard, had a much lower water requirement. 

Gondwans Deposits of Brazil. Many new observa¬ 
tions on the (londwana rooks of southern Brazil are 
recorded m a papier by V. Oppenhoim entitled 
"Rochas Qondwanicas e Oeologia do Petroleo do 
Brasil Meridional’’ (Mm, Agno., Dept. Nac. Prod. 
Min Bol., No 6. Rio de Janeiro, 1934). The author 
gives a new stratigraphic scheme along the lines of 
those of White and Oliveira, recording for the first 
tune the existence of several unconformities within 
the Santa Catanna System. Espieoially notable is 
the one between the Lower and Uppier Strada Nova, 
the lower member considered to lae Permian while 
the uppier one, with the pielecypod fauna described 
by Coamer Reed, is of Upper Tnassio age. There 
seems also to bo an unconformity between the Upiper 
Strada Nova and the Rio do Raeto group as well as a 
local one between the last named group and the 
Botucatd sandstone. The author regards the 
Bomto group (lower member of the Tuba^ senes) 
as partly glacial, stating that m several localities coal 
seams are known underlying glaoUd depiouts that 
seem to be in situ. These obs^ations art of great 
interest because until now all the glacial depiosite 
of Southern Brazil wwe indisorinunately rrfer^ to 
the Itarar4 series. It is shown that the teotonio 
structure of the Parang Basin oorreroonds in a general 
sense to a geo-synolinorhun with the character of a 
’Graben’ between Lat. 8. 18® and 24®, and of a 
monoelinal between Lat. S. 24® and 38®. The 
internal stiteiiture is one of faults e» entMon from 
east to west, intensively developed in suooessive 
degrees of small individual throw. The papier is 
illustrated wiiii more than thirty geological pnrofiles 
based on Add obsnrvations and dew bormg, and with 
k gwlogioal map to the aoale of 1:2,760,000 oom- 
prising the Bra^ian States of Rio Oremde do Sul, 


Santa Catanna, Parana, S&o Paulo and piarts of 
Minas Qeraes, Ooiaz and Mstto Grosso as well as 
the neighbouring Republic of Uruguay and parts of 
Paraguay. 

Bxtractioa of Oil from Oil Shales and Torbamtes. Great 
Bntam is at the present time importing most of its 
requiromente of petroleum and petroleum products 
Eoonomioally, this piosition may be sound since there 
are adequate resources of these commodities for some 
time to oome. Politically, however, such dependency 
on foreign supplies is dangerous, as was demonstrated 
during the War. For this reason, attention is being 
constantly focused on the piossibility of obtainmg 
liquid fuel from domestic resources Hydrogjenation 
of coal, tar or creosote is being carefully mvostigated , 
also production of liquid fbels by synthesis from 
carbon monoxide and hydrogen, by fermentation to 
alcohol vegetable products, by polymerisation of 
oertam hydrocarbons, and extraction of oil from oil 
shales, sands and torbamtes. Messrs. Salermo, Ltd , 
of 14 Waterloo Place, 8.W.1, have done a considerable 
amount of research m oonnexion with the last jiOBSi- 
bihty, and have recently issued a teohnioal piamphlet 
on the subject. A brief account is given of the 
oharaotenstioB of oil shales and torbamtes, then 
distribution and possible origm. From this it bwomes 
apparent that oil-yielding products vary substantially 
m ohomioal and physiol properties, and it is not 
possible to spieoify one plant as adequate for the 
extraotion of oil from all types of material. The 
firm has, however, by dint of prolonged study of 
the ‘primary variables’, namely, rate of heating, 
temperature and carbonisation and rate of removal 
of oil vapours and gas, achieved a system of retorting 
which approximates closely to established prmciples. 
The Salermo retort and process are dearly described 
and illustrated m the pamphlet already referred to, 
and m addition oarbonisation result* are furnished 
of representative materials after treatment in this 
plant. 

Volumetric Detenninauon of Copper. The lodometrio 
determination of copper depends on the addition of 
a soluble iodide which precipitates cuprous io^de 
and liberates iodine , the latter is titrat^ with thio¬ 
sulphate. It IS well known that the method has 
oertam (hffioultiee The reaction 2 Cul, -» 2 Cul I, 
does not go quite to completion when the iodine is 
titrated, and some iodme appears to be absorbed 
by the preoipitated cuprous iodide, which is alwa^ 
coloured instead of white at the end point. ’The 
addition of potamum thiocyanate with the iodide, 
which precipitates ouprous thiocyanate instead of 
iodide, does not give good results, because both 
iodine and thiooyonogen are liberated simultaneously 
and react with each other. H. W. Foote and J. E. 
Vance {J, Amer. Ohsm. Soo., 67, 846 ; 1936) obtain 
better results if the titration with thiosulphate is first 
carried out to the point when starch is added. After 
adding starch, the titration is oontinued nearly to 
the end point usually observed, when about 3 gm. 
of ammonium thiocyanate is added for 60 c.o. of 
solution The blue oolour immediately deepens. 
When the thiocyanate has been dissolved by stiiriag, 
the titration is finished. The nnd point is exoeadin^ 
sharp and the precipitate is white instead of slMmy 
brownish, probably because the quprous, iodiM n 
transformed at least on the surfece of the parUclee, 
into thiocyanate and the snudl amount of adsorbed 
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iodine is liberated. Considerable changes in hydrogen 
ion concentration have no measurable effect on the 
accuracy. The reaction takes place m stoichiometric 
proportions withm one part m 1,600. 

Shock Wave of an Explosion and Rate of Detonahon. 
When an explosive is fired from a borehole with no 
Ailing above the charge, it not only emits Aame and 
a considerable volume of gases, but there is also a 
‘shock’ wave transmitted to the surrounding atmo¬ 
sphere This produces the concussion effect felt m 
the ear to a varymg extent when ‘shots’ are Ared 
D. B. Gawthrop has dosenbed oxiieriments to show 
how the shock wave is affected by the rate of dotona- 
tion (J. Franklin Inat , April) It advances m the 
an ahead of any forward movement of the gases 
from the explosive If in uneouAned space it expands 
spheneally m all directions, its velocity diminishing, 
and it ultimately degenerates into a normal sound 
wave. The paper describes a research made to deter¬ 
mine the velocities of the shock waves sent out by 
the explosives at widely differing rates of detonation. 
l^iAmte indications had been previously obtamed 
that the rate of detonation is a factor which affects 
the safety of the explosives when Ared m the presence 
of Aredamp. It was found that with a certain charge 
the average speed of the shock wave at a distance of 
15 cm. from the mouth of the borehole was 1,136 
metres per second, but at 136 cm. it was only 360 
m p.s Quadrupling the weight of the charges, the 
corresponding speeds wore found to havo increased 
to 1,670 and 460 m p a respectively The experiments 
made showed that the rate of detonation bad no 
effect on the velocity of the shock wave sent out 
As the weight of the charge moreases there is a decrease 
m safety m Aredamp, and we now know that there 
IS also an morease m the velocity of the shook wave 

Preservative Treatment of Wooden Sleepers. As a re¬ 
sult of the work and researches of Sir Ralph Pearson 
and others, carried on by successors, Forest Bulletin 
No. 86 (Delhi s Manager of Publications, 1934) has 
recently appeared entitled “A tlooord of the R^lts 
obtam^ with Experimental Treated Sleepers laid m 
Indian Railway between 1911 and 1616”, by S 
Komesam of the Wood Preservation Section of the 
Research Institute at Debra Dun. Between 1911 
and 1916 some thousands of wood sleepers of several 
species of Indian timbers were treated with different 
preservatives at Dehra Dun and then laid down by 
the railway authorities m the various railway systems 
of India. As a result of these experiments, the 
conSdenoe of Indian railway engineers m wood 
preservation has been stetMliIy and deAnitely 
strengthened. Coal-tar creosote, as in other peurts 
of the world, has given excellent results The Indian 
railways are thoroughly satisfied with a creosote- 
crude All treatment for their sleepers, and it has 
become the standard treatment during thelast 
decade. In reviewing, however, the results obtained 
in the present series of test sleepers, and oonsidOTing 
t^t creosote costs in India more than twice as mueh 
as it does in'Europe, Mr. Kamesam states that there 
are great potentialities for oheiqier preservatives, 
such as areenio, on the basis of wood preservative 
‘‘effioiSQoy fbr a unit of cost”. Tabular statements 
record tiis number of the sleepers laid in different 
psirtS of India (except the scum), and give data as 
to the method of treatment and their sufaaequent 
lifb-histdry. 


Pulsation in Electric Mams. We liave now through¬ 
out Britam hundreds of very powerful dyntunos 
(altematmg current generators) all workmg practically 
in step with one another although the frequency is 
60 per second. In the early days of oloctncity supply, 
John Hopkinaon found mathematically that two 
alternators could run m parallel with one another, 
a slight falling out of step bemg accompamed by 
powerful forces tending to make them fall mto step 
agam. Practical experience has shown that instability 
may arise from the nature of the load, and if we have 
many machmos working in parallel and mtor- 
oonnected by long mams, serious pulsations of 
the ourrent may be sot up which may open the 
circuit breakers and interrupt the supply. In a 
paper by W D Horsley read to the Institution 
of Electrical Engmeers on March 2H an investiga¬ 
tion 18 made of different conditions of operation 
which may give rise to these pulsations The 
value of automatic voltage regulation is discussed 
and it 18 shown that it is of considerable value 
m moreasmg the load limit and stability of an 
alternator. When it is used, the load of the system 
18 only limited by the values of the constants of 
the transmitting line In America the correspond- 
mg problem is more difficult because the power 
stations havo to bo interconnected by vorj' long 
transmission lines In addition, they have large 
hydro-electno plants Imkod together with steam 
goneratmg plants. In designing the British grid 
full advemtago was taken of experience gamed 
abroad Luckily the lightning problem is not a 
serious one in Croat Britam The most severe 
types of disturbance we suffer from arc due to 
faults m the network, and so tho quicker the speed 
of operation of protecting apparatus and switch gear 
the better 

A Test Recorder for Electric Lamps. The manufacturer 
of incandeooent lamps is obliged, in order to c'ontrol 
the quality of his product, to make a large number of 
life tests pf individual samples In order to get the 
maximum benefit from those tests, they havo to be 
made on a large scale under expert supervision The 
large consumption of electric energy during tho 1,200- 
hour test is quite a serious addition to the cost of 
manufacture of tho lamp It has now been found 
that by inoroaemg the voltage applied over the rated 
voltage of the lamps, the time necessary for the 
oomplote test can be considerably shortened For 
example, the life-history of a batch of lamps which 
would normally average 1,200 hours bummg could 
be found in twelve hours. In the Q EO. Jormwl of 
May, Q, Ghelioti gives a full description of the test 
recorder used by the Osram-O E C. works This 
woito has had considerable experience of tho 
shortened method of testing, but before the intro- 
duetion of the recorder it was found that the necessaiy 
oontmuous supervision for the 12-hour teat put a 
great strsm on the supervisors, as unless the time 
at wliioh each of a long row of lamps bums out 
wae recorded with fair accuracy, largo errors arosi>. 
Homaa AraSty is a large factor as the work is ex¬ 
tremely monotonous, ai^ it is practically impossible 
to check the records Hence an. electrical recorder 
which would reheve the worker of this dreary task 
and give a permanent record of unimpeachable 
authority was welcomed. In the full-life test at the 
tated voltage, it is customary to make checks every 
IS hours; in the abitnrevlated tost they are made 
every six mimrtes. 
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The David Dunlap Observatory, Toronto 

A lthough most of the astronomers of Canada the large teloaoopo and dome which were described 
. are graduates of the University of Toronto, and illustrated in an article m Nature of October 
hitherto the University has possessed no observatory 14, 1933 Sir Frank Dyson gave the good wishes of 
This want has been recently supplied by tho muni- the Royal Astronomio^ Society, and congratulated 
ficonce of Mrs D A Dunlap, who has presented tho Prof Chant on the great mterest m astronomy m 
Umversity with a 74-inch reflecting telescope, as Canada, which was m large measure due to him. 
well as a handsome eulmiuistrativo building The Short addresses were given by Prof. H. D Curtis, 
inauguration ceremony took place on May 31, the director of the Observatory of tho University of 
chair being taken by the president of the University, Miohigan, Prof. V'. Slipher, director of the Lowell 
Canon Cody, in tho presence of the Lieutenant- Observatory at Flagstaff, Prof H. Shaploy, director 
Governor, Dr Bruce, Sir Robert h’alooner (a former of the Harvard College Observatory, and Dr W. E. 
president of the University), Mr. Mackenzie Kmg (a Haiper, director m charge of tho Dominion Observe- 
former Prime Minister of the Dominion), professors tory at Victoria 

of tho Umversity, and astronomers from Great The Observatory is situated m 100 acres of ground 
Britam, Canada and the Umted States, and a on Rielimond Hill, some twelve miles north of 
thousand interested visitors Toronto, from which a beautiful view extends in all 

After a dedicatory prayer by the Rev, E W. directions It is sufficiently distant from Toronto 
Wallace, Chancellor of Victoria College, tho chairman to avoid smoko and glare, and yet near enough to 
read letters of congratulation from the president of the Umversity. The number of good observing 
the International Astronomical Umon, the president nights is estunated at about 120 m the year. Tho 
of tho Royal Astronomical Society of Canada, Sir administration building is a handsome structure of 
James Joans and Sir Arthur Eddmgton He then atone, surmounted by three domes for smaller 
called on tho architect, who handed a golden key to telescopes. It contains office and oomputmg rooms, 
Mrs. Dunlap. She opened tho door with the words, a library and well-eqmpped workshops The large 
“In loving memory of my husband, David Alexander telescope is m a steel dome with the necessary 
Dunlap, I now present this astronomical observatory insulating material to dimmish changes of tem- 
to the Umversity of Toronto, behevmg this memorial perature, and was constructed by Messrs Sir Howard 
will exiiress his deep interest in astronomy, and I Grubb, Parsons and Co The general appearance of 
hope through its equipment great advances will be the telescope m relationship to the dome is very 
mode m tho science’’, and hemdod the key to Dr. satisfactory The clockwork and the electncal move- 
B M Macdonald, chairman of the Board of Governors, ments of the telescope and dome fulfil all require- 
After a warm expression of thanks by Dr ments. The mirror of 74 mches is of pyrex, made by 
Macdonald, a smeore tribute to Mr Dunlap was the Coming Company of New York. The gnnding 
paid by him and by the Lieutenant-Governor and figuring of the mirror were earned out at New- 
The president then called on Prof. Chant, the castle, imder Mr Cyril Young’s direction, by Mr 
director of the Observatory, an<l noted that the Armstrong, the very competent artist of the firm, 
mauguration had been fixed on Prof. Chant’s Tho spectroscope was constructed by Messrs. Adam 
seventieth bu+hday Prof Chant referred to Mr. Hilger, Ltd., and is odmirabfy adapted to determme 
Dunlap’s groat mterest m astronomy, and said that velocities m the Ime of sight for which the instrument 
m 1926 he ventured to lay the project of an observa- wdl be generally used. Tsl^ope and spectroBcom 
tory m Mr. Dunlap’s memory before her The found- were thoroughly tested by Mr R. K Young. In 
ation stone was laid m 1932 by Mr Moffatt Dunlap Mr Young, Mr. Hogg and Mr. Millman, Prof. Chant 
“To Mrs. Dunlap all the credit is duo ; were it not has an able, experienced and enthusiastic staff, 
for her there would bo no observatory hero ’’ Wo may look with confidence for an excellent out- 

Mr Cecil Young, manager of the firm of Sir Howard put of work from the David Dunlap Observatory. 
Grubb, Parsons and Co., then gave an account of F. W. Dyson. 


Humoral Transmission of Nervous Impulses* 

I N 1621 it was proved for the first time that the do not infiuence the/unction of their effective organs 
modifications of the heart’s function, caused by otherwise than by this release. But we must attribute 
stimulation of its nerves, are due to substances to them an influence—mdependent of the release 
liberated by the stimulation, called transmitters : of the transmitters—on the amaitwity of their effhotor 
ocetylchohne and an adrenalme-liko body respectively, to-peripheral, directly apph^ stimuli, 

which in their turn bring about the effects of stimula- The disrovery of the humoral transmission of 
tion This‘humoral trannnission of nervous impulses’ nervous impulses discloaes the hitherto obaoure 
occurs, not only in the heart, but also with stimulation mechanism of the effect of nervous stimulation in 
of all the other vegetative nerves. Whether it also general, and also particularly of peripheral inhibition, 
happens within the somatic nervous system is not As to the point of attack of nervous stimulation, 
yet settled. that is, the localisation of the release of the trans- 

The nerves rdeaslng transmitters on stimulation mitters, Hiere ore two possibilities i eitlM tlm 

nerve-ending or the effective organ. There ore many 
onuarguments against the latter possibility, but the 
former is sui^rted by the following : (1) after nerve 


* BabrtaQoe of the Ferrier Icotsre deUveied 
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degeneration, the transmitter disappears, even in 
oases m which the effective organ is not degenerated 
at all, (2) on stimulation of the preganghomc cervical 
sympathetic the transmitter is hborated, not within 
the ganglion cell, but at the synapse—m other words, 
from the nerve-endmg Kegardmg the medhamam 
of the release we have to consider also two fiossi- 
bilities • either the transmitter is newly formed by 
the nervo-stimulation, or it is made diflusible, bemg 
split off from a combination already present m the 
nerve-endmg. The decision between these alternatives 
cannot yet bo made 

The lapse of time between the norv’o-stimulation 
and the response of the reacting organ is extremely 
short, even m organs like the heart, where the trans¬ 
mitter has to pass a certain distance in order to roach 
the effector cells The transmitters disappear some¬ 
what quickly, the time of disappearance being de¬ 
pendent on the typo of action which they have to 
produce 

The point of attack of the transmitters is not a 
part of the neurone, but the functioning, effective 
organ itself The fact that the transmitters, when 
artifloially mjected, mainly act at pomts m relation 
to which they are normally liberated, can be given, 
as yet, only a teleological interpretation Since the 
transmitters can diffuse into the blood from the pomt 


of their release, they can. in principle, also affect 
remote organs, though under physiological conditions 
this may never happen Obviously such a distant 
action IS uimoeessary, as such needs are fulfilled by 
the hormones 

Finally, the (question is consideisni whether the 
difference lietwoon the action of the hormones and 
that of the transmitters concerns only the sphere 
or also the chanwter of their action The hormones 
of two of the ductless glands, both being neurotropic 
and difforuig from all other ductless glands by pro¬ 
perties common to them only—the adrenal medulla 
and the posterior lobo of the hypophysis—mitiate or 
modify, ttccordmg to need, the sjiecifie function of 
the organs, as the nerves or the transmitters do 

All the other ductless glands are not nourotropic , 
they depend largely on the anterior lobe of the hypo¬ 
physis regarding their development and state , their 
secretion is going on contmuously opd automatically, 
though partly controlled by the nervous system. Their 
action is concerned loss with the specific functions 
of organs than with general conditions —state and 
metabolism In other words, there are differences 
not only roganling the sphere but also rogardmg the 
character of the action of the nerves and the trans¬ 
mitters, on ono hand, and that of the hormones on 
the other. 


Cosmic Ray Results of the Amencan Stratosphere Balloon Explorer 1 


B rief accounts have been given m Natork' of 
the flight of the American stratosphere 
balloon Explorer I and the subswiuent mishap by 
which It was at flrst feared that most of the valuable 
photographic records had been destroyed. Sub¬ 
sequent expert development of the films shows that, 
whilst the whole of the objectives have not been 
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secured, those records that have been saved have 
yielded mteresting and confirmatory results to 
collateral researches. 

Swaun and Looher have contributed an article on 
“The Variation of Cosmic Ray Intensity with 
Direction m the Stratosphere”, and Millikan a abort 
article on the results of the flight m “Strato^here 
Series, No. 1” of the U.8. National Geographic 
Society. In the former of these researches, as meaay 
as 168 Qeiger-Miiller counters were employ^ These 
were dispiMed as in Figs la and 16 In each case 
three counters close together form a unit, and oorre- 
spondmg ones df the nine counters on either the right 
or dupheate left side of Fig la must be influenced 
for a count. There were four such banks for the 
directions 0“, 80°, 60° and 90° to the vertioid. In 
Fig. la, the counters are in the 0° position. The 
whole system was now dupheated as m Fig. 16, with 
the addition of a wall or partition of six neutralising 


counters dividing each bank. Apart fri>m the influence 
of this wall on the time resolution, the arrangement 
of counters m Fig 16 would have the greater directive 
tendency Two systems of recording wore employed, 
one m which the total number of counts m a given 
time was integrated, and the other in which each 
individual count was recorded and tuned. The 
curve of the spatial distribution of the rays at an 
altitude of 40,000 ft for the two arrangements of 
the counters is shown m Fig 2, m which the curve a 
oorresponds to the arrangement of Fig la and the 



curve 6 that m Fig. 16. The number of counts varies 
from about 6 per minute for rays from the horizontal 
direction to about 20 per ramute from the vertical 
at this height, whilst the more recent results from a 
flight by J. Piccard m Amenoa give similar curves 
up to 63.000 ft The dotted curve o, which includes 
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uhowors a8 well as individual rays, seems to show 
that the showers, on the whole, tend to come from tlio 
zenith. 

When the average curve la mtegrated over a 
hemisphere and compared with a simdar mtegration 
at sea-level, the ratio of the counter actions at the 
two heights 18 64 Millikan’s result with a tlun-walled 
ionisation chamber at 40,000 ft. is J - 260 ions per 
c 0 . per see , so that if counter action is to be com¬ 
pared du^ctly with volume ionisation by cosmic rays, 
the value of J at sea-level would be 260/64 = 3*9 
ions per o c per sec. As against tliis value for J 
three direct determinations are quoted, namely, 
Millikan 2-4, Compton 1 9, Hoffmann 1 0 Com¬ 


parison of the mean of these three figures with '3-0 
indicates that counter action does not increase at 
the same rate with altitude as volume ionisation m 
a given locahty This is generally taken to mean 
that there is an inoreasiiig admixture of particles m 
higher altitudes that will not penetrate the counters 
but that will penetrate the walls of the ionisation 
chamber 

The Neher recording shielded electroscopes were 
destroyed m the crash, but an unshielded one gave 
a record up to 60,000 ft The result for J agrees with 
that of the Fordney Settle flight of November 1933 

• NATuai, IM. 132, July 28, 19S4 , 707, Nov 3. 1934 , 138, 299, 
fob 23, 1933 


Surface Chemistry and its Industrial Applications 


F ew mdustrica are not dependent, at some stage 
m their processes, on reactions between matter 
m different states of aggregation, and consequently 
few mdustnal chemists can afford to ignore the 
recent developments m our knowledge of the physical 
and ohemioal changes that occur at surfaces. It is 
not surprising, therefore, that there was a record 
gathering for the discussion on the theoretical aspects 
and mdustnal applications of surface chemistry 
arranged by Section B for the Melbourne Centenary 
meeting of the Australian and New Zealand Associa¬ 
tion for the Advancement of Science. Prof. J C. 
Earl was sectional president. 

Dr. T. Iredale, opening the discussion, reviewed 
rooent advonoea in the theory of surface chemistry, 
and other theoretical papers were presented by Dr. 
J E. Mills on “The Rewmbmation of Atoms and 
Free Radicles at Surfaces” and Dr. N. 8. Bayltss on 
“A Critical Review of the Paraohor”. The contention 
that the parachor is of little value m determining 
the constitution of organic compounds was sup¬ 
ported by Dr. R, A. Robinson. Mr. R. S. Burdon 
discussed the influence of carbon dioxide and hydrogen 
on the surface tension of mercury. Measurements 
of the amount of gas liberated by decreasing the 
surface area of a mercury surface prove that it 
adsorbs a ummoleoular film that is tenaciously held, 
even in high vacuum. Prof E, J Hartuiig and the 
staff of the Chemistry Department of the University 
of Melbourne prepar^ a remarkably clear film of 
the Brownian movement m colloidal solutions. This 
film demonstrated the dismtegration of benzo- 
purpunn, the coagulation of copper ferrocyuude by 
sunlight, and the eleotrophoretio movement of the 
particles m either dirednon as the polarity of an 
^iplied eleotrioal field was reversed. With a screen 
magnification of 40,000, the translational, vibrational 
and rotational movements of ooUoidid particles were 
clearly seen. 

Papers dealing with industrud implications of 
surface ohemiatry were dehvered by Mr C. Blasey 
on “The Effect of Service Conditions on Met^ 
Surfaces”, Mr, A. R. Hom on “The Contact Process 
for Sulphuric Acid” and Mr. J. S. Wilson on “A 
R^eum4 of 0urr«it Theories of the Process of Dyemg 
Textile Eilwes”. No nngle theory of dyeing has yet 
been able to explain how the various types of dye are 
taken up silk, ootton and wool fibres. 

At a joint disoussion with Seotion 5 on “Corrosion*’, 
pmon wore deliversd by Prof. J. N. Greenwood on 
’‘The Combined Influence of Stress and Corrosion oa 


Metals”, Prof A. Bum on “Cavitation m Turbines 
and Centrifugal Pumps”, Dr. O A. Elliott on “The 
Passivity of Metals m relation to Corrosion”, Mr. 
P. F. Thompson on “Modem Theories of the Corrosion 
of Metals”, Mr. C. J. Griffiths on “Eleotrolytio 
Corrosion” and Mr. V. Wardell on “Inhibitors of the 
Aoid Corrosion of Metals” Mr Wardell, discussing 
the cleaning of iron for galvanising, enumerated a 
great variety of substances that, though not pre¬ 
venting the removal of scale by aoids, greatly reduce 
or even prevent the dissolution of iron Glue is 
commonly used for this purpose. Generally known 
as inhibitors, these substances are used also for 
cleaning boilers and water mams The addition to 
hydrooWorio acid of a little arsenic chtonde, while 
preventing dissolution of the steel base of galvanised 
iron, does not seriously retard the solution of the 
zmo ooatmg. 

Most of Australia’s secondary mdustnee, being 
still m the early stages of develop^X^nt, are forced 
to concentrate upon the solution of purely local 
problems. The base metal mming indMtry, however, 
grateful for benefits from the reroarN^ork of other 
countries has, with the oo-oporation of the Umversity 
of Melbourne, established a research laboratory for 
the mvostigation of the fundamental ph 3 ^ioo-ehemioal 
pnnoiplee undwlying the flotation process. Mr. H. 
Hey, opening^ disoussion on the chemistry of flota¬ 
tion, outlme^its development from the laboratory 
stage, ttirough the original large-scale operations at 
Broken Hill, to its present world-wide apphoation 
to a great variety of ores Mr. A B Cox and Dr. 
Ian W. Wark then described the work of the Um- 
versity laboratory. Tho flotation of a mineral depends 
upon its surface being modified so that it will adhere 
to an air bubble. Contact angle gives a quantitative 
measure of the condition of the surface. The mfluencs 
of the adsorption of various orgmuo compounds 
known as ooueotora on the magnitude of the angle 
of contact, and the influenoe of several inorgaiMc 
compounds on their adsorption, have been iteter- 
mmed. It is concluded that a ummoleoular orientated 
adaorotion of the ooUeotor is responsible for the 
attaobmmt between mineral and air bubble. There 
is not yet agreement as to the mechanism of 
adsorption. 

At a luncheon given by -the Australian Chemioid 
Institute. Dr. T. Callan oonveyed gatings tO the. 
diemists of Australia from the Distitute of Cheinistiy 
of Great Britain and Ireland and firom the Society, 
of Chemical .Industry. 
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University and Educauonal Intelligence 

Cambbidob —The following appointments have 
been made E. Farmer, of Trinity College, reader in 
industrial psyoholo^, E. G. Chedmers, of Clare 
College, assistant director of research m mdustrial 
psychology, P. Qraffa, of King’s College, assistant 
director of research in economics, Dr. J. K. Roberts, 
of Trinity College, assistant director of research m 
colloid science, Di W A Wooster, of Potorhouse, 
lecturer m mmeralogy and petrology, ETC. 
Spooner, of Clare College, lecturer m pathology, G. C. 
Grindloy, lecturer m experimental psychology, N 
Dean, of Trinity Hall, lecturer m estate management. 
C. Culpin, of St John’s College, demonstrator m 
agricultural engmeoring. Dr. J D. Cockcroft, of St 
John’s College, lecturer in physios, P I. Dee, of 
Sidney Sussex College, lecturer m physics. Miss A C. 
Davies, of Newnham College, lecturer m physios. 
Dr. M. L. £. Oliphant, of St John’s College, assistant 
director of research m physics. Dr. W B. Lewis, of 
Gonville and Cams College, demonstrator m physics. 

Prof E V Appleton, Wheatstone professor of 
physios, King’s College, Lxindon, has bem appomted 
Scott Lecturer for the year 1936-37 

H McCombie, of Kmg’s College, has been ap¬ 
proved for the degree of So D 

Dr C S Myers has been elected to an honorary 
fellowship at Gonville and Cams College 

Edinbuboh. —The first Sharpey-Schafer Memorial 
Lecture, given on June 21 by Sir Charles Scott 
Sherrington, was a notable tribute paid to the late 
distmguished physiologist by his fellow-worker and 
friend. Su- Charles referred more particularly to Sir 
Edward Sharpey-Sohafer’s work m endocrmology 
and m neurology, and dwelt on the great mterest 
and importance of the observations made by Schafer 
m 1877 on the nerve-elements m the jelly-fish Aurelta, 
and m hts later work on localisation m the cerebral 
cortex and on the structure of the spinal cord 

Dr. C. O. Anderson has been appomted Lewis 
Cameron teaching fellow m the Department of 
Bacteriology. This is the first appomtment under 
the scheme recently approved by the Court of 
Session for the admmistration of the Lewis Cameron 
Fund. 

Lkeds. —Prof Stroud has given £1,000 towards 
the Union building, and £100 for the Physios Museum. 

Prof- J H Priestley has been appomted Pro-Viee- 
Chancellor of the University for a period of two 
years fi^m July 1. 

Mr B. H. Wilsdon, du«otor of the British Wool 
Research Association, has been appomted director of 
resewoh students at Torridon under the scheme of 
oo-omration between the University and the Asso¬ 
ciation. 

Lokdom. —Dr. H. L. Easok, supenntendent and 
senior ophthahmo surgeon of Guy’s Hospital, has been 
elected Vice-Chancellor for tihe year 1085-36, and the 
Rev. H. B. Workman has bem appointed D^iuty 
Vice-Chancellor for the same period. 

The Right Hon. Lord Hanworth, the Master of 
the Rolls, has bean appomted Creighton Lecturer for 
the year 1035-86. The lecture, entitled "The Pre¬ 
servation of our Archives, Notional and Local", will 
be delivered at the London School of Ectmomics 
during the Michaelmas term. 


Oxford —The Johnson Memorial Prize for 1935 
has been awarded to Dr. T G Cowling, Brasenose 
College, at present lecturer m mathematioa at the 
Umvorsity College of Swansea The prize consists of 
a gold medal of the value of ten gumeas, together 
with a sum of money. It is awarded once every four 
years for an essay on some astronomical or meteoro¬ 
logical subject. It is imderstood that Dr. Cowling’s 
essay was entitled “Convection m Stars’’ 

St. Andrews —^At a moetmg of the University 
Court held on Saturday, June 22, the foUowuig 
appomtments to vacant chairs ui University College, 
Dundee, were made —Mathematxca Dr E. T. 

Copson, Royal Naval College, Greenwich , Physiology 
Dr. Robert C. Garry, Rowett Research Institute, 
Buoksbum, Aberdeen. 


Prof. J Graham Kerr, F R S , rogius professor of 
zoology m the Umvorsity of Glasgow, has been 
elected M P for the Scottish Universities. The 
by-election was caused by the appomtment of Lord 
Tweoflsmuir (formerly Mr. John Buchan) as Governor- 
General of Canada The voting was Prof. J 
Graham Kerr (Nat Govt), 20,607 , Mrs. N Mitchison 
(Lab ), 4,293 As remarked m a note referring to 
Prof Graham Kerr’s candidature m Nature of 
June 1, p 919, his election mvolves giving up the 
life tenure of his professorial chair 


Saence News a Century Ago 
Middlesex Hospital Medical School 
Sir Charles Bell (1774-1842), the surgeon, wntmg 
to his brother George Joseph Bell (1770-1843), the 
lawyer, on June 29, 1835, said . 

‘‘My dear Brother, 

“We have founded a school in the garden of the 
Middlesex Hospital. The building will be a complete 
little thing—theatre, museum, ohnioal claes-room 
and dissecting room. But you must admire my spirit 
to commence such an undertaking at this day I 
ronuse to the extent of sixty lectures To the work 
have no objection, but there will be a great outlay 
also, sdthough from the way m which it is taken by 
the governors, I believe subscriptions will cover all 
expenses. The building will cost £2,400 ’’ 

Writing ogam on July 22, he said : “Would you 
believe that our school is already roofed ? It seems 
like magic. We pay for that, however But for 
dispatch we might have had it built for much less 

L>ocomotives7oa the Liverpool andjManchester Railway 
Quoting from a paper read by Mr. David Stevenson 
to the Scottish Society of Arts, the Mechanics' Maga¬ 
zine of July 4, 1835, said : “The Liverpool and Man- 
ohester Rmlway locomotive-carriages wre of three 
kinds, and are called tram, luggage and bank engmes. 
The train-engines average about 30 horses’ power ; 
they weigh about 8 tons, and cost about £900 The 
luggage-engines are m general, 36 horses’ power, and 
weigh about 9 tons ; they cost about £1,000 There 
are Only two bank-engmee, the Oolwih and Sam^^ 
which are used for assisting the trains up the molined 
planes at Whiston and Sutton, they ore about 
60 horses' power, weigh about 12 tons and cost 
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about £1,100. The Company has had altogether 32 


looomotive-oamages made. . . The Vulcan, a tram 
engme, ran no lees than 47,000 nulee before it required 
to be repau»d; and the Fvrefiy ran 60,000 mdee. 
The greatest speed which the engines have been able 
to obtam on a level is 60 miles per hour, without a 
load ” 

Death of Sir Edward Banks, 1770-1833 
On July 6, 1836, Sir Edward Beuiks died at Tilgato 
Lodge, Sussex, and a few days later was buried at 
Chipstead, Surrey, where both his tomb and monu¬ 
ment are to bo seen Bom near Kichraond, Yorkshire, 
on January 4, 1770, in a humble station of life. 
Banks rais^ himsolf to the highest position among 
civil engmeering contractors, and “dunng 40 years 
was engaged on the erection of some of the most 
useful, extensive and splendid works of his time”. 
His earliest experience weia gamed m canal con¬ 
struction m the north of England, partly under 
John Rennie and William Jessop. Probably through 
the latter he became connected with the Surrey Iron 
Railway from Wandsworth to Merstham, and was 
thus brought mto contact with the land-owning fanuly 
of Jolliffc at Merstham In 1807 ho entered into 
partnership with the Rev William Jolm JoUiffe 
(1774-1836), who abandoned the Church for engmeer¬ 
ing, and tile partners were soon engaged on a 
succession of important works, which mciuded the 
Waterloo, Southwark, London and Staines Bridges 
over the River Thames They also carried out 
contracts m connexion witli the ports of Howth 
and (loole, Dexitford and Sheemess Dockyards, and 
with the improvement of the Rivers Nene, Witham 
and Ouse The bridge over the Sorpentme, Hyde 
Park, was built bv them m 1824 On June 12, 1822, 
Banks was knighted for “tlie extraordmary exertions, 
industry, skill and perseverance he had displayed m 
the execution of the Wat.erloo and Southwark 
Bridges”, this bemg the first instance of this honour 
bemg bestowed on a professional enguieer. 

Alphonse De Candolle’s Treatise on Botany 

Among the natural history works of lasting uitereet 
pubhshed m 1836 was the "Introduction & I’etude 
de la Botanique ou Trait6 Elementaire do cette 
Science” of Alphonse De Candolle, jirofessor at the 
Academy of Genova A review of this work appeared 
m the July issue of the Records of Oeneral Science. 
“This work,” said the review, "may therefore be 
considered the most complete treatise which hoe 
appeared on the subject, and it is written with great 
precision and clearness. It exhibits a great extent 
of botanical knowledge, and is aocommo^ted to the 
present state of the science,'os the author states the 
opimons brought forward in the most recent European 
works of botany, and candidly adopts those which 
appear to him of most weight. . . . The most cunons 
and novel port of the work is that which relates to 
botamcal geography. The most imperfect part of 
the work is uiat which treats of the superior phe- 
nomnaa, which escape our physical exphoations, 
and which depend on uidcnown powers, which wo 
are in the habit of deeignatoig by the obscure 
name of vital powers, beMuse they are connected 
wMi the pre s erva tion smd permanmoe of the species 
. . . Hie explanation of all these phenomena, and 
many others, will, however attraot the attention 
of botanists, and sooner or latw, we may expect 
them to be elucidated.’^ 


Soaeties and Academies 

Dublin 

Royal Dublin Society, May 28. W. J. Looby and 
J. Doylb Fertilisation and pro -embryo formation m 
Sequoia. Fertilisation takes place m Irish material of 
Sequoia gipanteam August of the first year,being rapidly 
followed by pro-embrycr and early embryo develop¬ 
ment. The embryo is not complel^ until the seconc 
year, the wmtor bemg passed in the embryo-with 
siispensor stages. The pro-embryo only occupies thi 
lower part of the arohegomum, with wall formation 
at the oight-nucloi stage, the complete pro-embryc 
showing a 2-6-6 or a 3-6-6 arrangement 
Sequoia eempervtrens, though forramg a wall at thi' 
first division of the fusion nucleus as already recorded' 
leaves unused protoplasm at the top of the arche 
gomum, the pro-embryo frequently occupying only 
one half of it. E J Shkkhy Note on the effect ol 
storage on the colour and on the free fatty acid 
content of a commercial sample of veterinary cod 
liver oil Slight hydrolytic and very considerable 
oxidative changes occurred m veterinary cod livei 
oil stored under different conditions Colour changes 
associated with moreased free fatty acid content, 
and induced by contact with the material of the 
container, occurred. Rbpobt of the Ibibh Radium 
Committee foi» the yeab 1934. This mcludo- 
reports submitted by medical users of radon supplie 
by the Committee, and records the treatment o- 
441 malignant and 146 non-malignant coses This 
IS a considerable increase over the total number (466 
recorded m the 1933 report. A tendency towards th' 
use of smaller doses has, however, reduced the totrJ 
quantity of radon issued from 12,996 mC m 1933 t 
11,744 mC m 1934. ' 

Edinbubo* , 

Royal Soaety, June 3. T Nicol . Studies ot^ tl 
female reproductive system m the giwnea pig 
intravitara stammg ; fat production , influence c 
hormones Special cells showing maxunum amouni 
of trypan blue occur m the endometnum only i’ 
largo numbers at oertam stages of th6 soxual cyclr 
and are practically absent in sexually immaturl 
animals. This condition, absent m ovanectomia^ 
animals, was produced by cestrm mjections, but,,^ 
by administration of corpus luteum hormone ot 
tenor pituitary The fat deposit also appeared cyolu 
and was produced artificially m ovanectomise 
anunals by mjoction of corpus luteum extract, aft<’ 
sensitisation with cestrm. In the pregnant anims 
around the embryo, cells, proved endometrial U 
development, absorb the dye and form embryotropb' 
The results as a whole m^cate that the fhnction > 
oells absorbing the dye is histiotrophic. G. Bonp 
The endodermis m light-grown and etiolated shoo 
of the Leguminosss ; a contribution to the caut 
study of differentiation in the plant. Priestley 
obs^ations on the promoting effect of etiolati' 
upon differentiation of primary endodeimis in t^ 
shoots of vanous members of the Leguminosts ha' 
been confirmed and extended in the present wor 
Light (appears to be the particular environment! 
factor reeponsible for the noh-development of '^’1 
endodenms in these shoots under normal growti 
conditions Jn other leguihinous plants, the efifea 
of etiolation was less mariced. 'The developmon 
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under normal conditions of the basal endodormis in 
Ftota Faba, etc., does not appear to be entirely due 
to the differentiation of the l&st mtemodes m dark¬ 
ness ooosLsioned by the soil or by the presence of the 
cotyledons. The initial development of these mter- 
nodes in the darkness of the ovary may also bo 
re^nsible. B. A. Bobb and T. B. Tannahhj:, : 
Lunar atmospheric mequality at Glasgow. An analy¬ 
sis of the Glasgow Observatory hourly barograph 
records, 1868-1912, rearranged aocordmg to lunar 
ime, shows that there are significant diurnal and 
omi-diumal variations of pressure , for the 4,200 
lays considered, during which the daily rauige of 
pressure did not oxcoeii O-l in of mercury, the 
variations can bo represented by 0 0040 sin (0 — 267“) 
'aUhbar, and 0*0166 sm (26 — 286“) millibar The 
lata were also subdivide in various ways as m 
’rof Chapman’s mvestigation of a simitar nature 
Vll subdivisions show oharactonsties similar to those 
'br the total data as given above 

Paris 

Academy of Sciences, May 1.3 (C R , 200, 1641-1606). 
^LFBKO Lacroix * Stony meteorites fallen m Air 
(Niger Colony) The examination of meteorites foimd 
95 kilometres apart indicates that these had a common 
origui Emilb Mathias The diameter of the curve 
of densities EuokNE Blanc The idea of distance. 
^’aul Aubxandroff . Discrete spaces Gkobc.bs 
liRAUD • Certam operations of the elliptic type G 
ilxiioc • The determination of tho contraction 
uiterval of the formula of the mean Bernard 
Kwal . Soma remarks on tho electrodynamics of 
dorn and Infeld Jean Villey • The classification 
If the energy losses ssicorduig to the r61e of tho 
Ireversible operations. B Bosen and M Di^sirant 
she emission spectrum of the molecule CSe. Jean 
s’lMMERMANS and Lottis Defket Experimental 
nisearches on the physical constsints of heavy water. 
She variation of the meltuig point as a function of 
I le pressure The fusion curve of heavy water is 
Tactically parallel to that of water, although its 
ticlination is slightly loss No evidence has been 
bund of the existence of polymorphic forme Bobbrt 
t bAhcn and Boris Vodar Tho absorption spectrum 
If liquid hydrogen chloride m the extreme ultra- 
liolet Henri TRicmSi • The quantitative spectrum 
nalysis of calcium and barium m light alloys and 
I solutions, and various influences on the omission 
If the Imes, Adrien Karl . Zirconium pyrophos- 
hato Study of the properties of zirconium pyro- 
(hosphate from tho pomt of view of separating 
> rconium from iron and titanium M. BAcrcks : The 
institution of the aldols. Paul Ooldeinobb and 
P'ladihir Lababepe . The reaction of the ammes 
ruth heavy water. The results tend to prove the 
(Ticuraoy of the ordmary formula for the ammes 
oiiposhd to that suggested by J. Thomsen. CHARucr 
OTBAiBSE and Maiwiob Louby : Besearch oil the 
isooiable organic oxides. 1,1-Diphenylrubene, 
se^M • thermal decomposition of its photoxide. 
This dipbenylrubene is the first of the 
Botoxidesbf this group which is not dissociable ; on 
V-ating, it forms a warn without evolution of 
ygen. Marcel Bombt : The synthesis of the 
t) inolme bases starting with oxymethylme deriva- 
tl*-iB of ketones. Jean Lombard ; Conclusions of a 
dthologioal study of the orystallme schists of centred 
dubangui-Chari, Arthdr Stoll and Ernest 
ittTSOKHABDT ; Ergobasine, a new tdkaloid foom ergot 


of rye, soluble m water. This alkaloid has the formula 
CitH,,0,N, and on account of its solubility m water 
and slight solubihty m chloroform can bo easily 
purified BenA Martial : The cophalo-luematio 
parallelism and its consequences from tho pomt of 
view of race Alphonse Labb^ . A new function 
of tho oouplmg organ of the Silicoderms. Bobebt 
Weill : The division of anucleatod and highly 
differentiated cellular elements : tho multiplication, 
by fission, of the collubliists of Ijampetia pancertna 
JirLEs Auar Tho regeneration of the nails Camille 
Cuaradx and Jaoqces Babat<! Persiooside A 
glycoside isolated from the bark of the peach tree, 
tho p-glyooside of hesperetol, AuausTK 

and Bkni£ Sabtory, Jacques Meyer and EjuSdAric 
Arnold Prolimuiary study in defined synthetic 
media of tlio cultural factors necessary for deter- 
minmg the fertility of the soil by moans of Stertgmato- 
cifatis nigra Constantin Levauiti and Aron 
Vaishak . Tho curative and preventive action of 
4' Hulphaimdo-2,4 diammoazobenzone m axporunontal 
streptococcic infection. 

Amsterdam 

Royal Academy (Froc , 38, No 6, April 27, 1936). 
H B Kruyt . Action of electrolytes on hydrophobic 
colloids To explain the action of electrolytes on a 
sol It IS necessary to distinguish between those ions 
which are potential-detoniiuiative and those which 
are not J. Le Hbux and A dk Kleyn Boaction 
of the eye muscles to two sunultaneously applied 
stimuli, together with a contribution to the question 
of the labyrinthine genesis of miner’s nystagmus 
A Pannbkoek and fi Verwey The Stark effect 
of hydrogen in early type stellar spectra The profiles 
of tho hydrogen linos depend largely on tho surface 
gravity and allow of a certam identification of white 
dwarf stars W H Keesom and Miss A P. Keesom 
New measurements on the specific heat of liquid 
helium New measurements at 19 and 26 atmospheres 
pressure. W H. Keesom and C ^V. Clark • The 
atomic heat of nickel between 1 1 and 19*0“ K There 
IS a largo heat capacity above that calculated from 
Debye’s law which is given by C ^ 0 001744 T. 
L S Obnstein Mean values of the electric force 
in a random distribution of charges A A Nyland 
Moan hght-ourves of long-period variables (28) X 
Aungte. The light of this star varies with a period 
of 163 days and an amplitude of 4*21 magnitudes 
F M Jaeger, B Fonteyne and E Bosenbohm : 
The exact measurement of the specific heats of solid 
substeuices at lugher temperatures (18) On the use 
of Dewar vacuum vessels for tho control of the 
coohng rate T. J Poppema and F M Jaeger 
The exact measurement of tho specific heats of solid 
substances at higher temperatures (10) Tho specific 
IgRts of zinc, magnesium and their binary alloy 
.#lffgZn|. The molecular heat of MgZn, is less than that 
calculated by assummg tho atumic heats of the 
constituents are additive W Hurbwicz : Contribu¬ 
tions to the topology of deformations (2) Homotopy 
and homology groups. Cr-8. Meyer • Some further 
mtegral representations of the Whittaker function. 
P. £. Verkadb, j. van der liSB and K. Holwebra ; 
Besearohes on fat metabolism (6) Experiments with 
a-Uuro-PY-diundeoylin. In the alimentary tract the 
two fotty aoids are liberated at the same rate from 
a-lauro-^-diundeoylm and from the corresponding 
mixtroreoftnlaurinand tnundecylm. W. J. Roberts : 
A new procedure for the detection of gold in animal 
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tissues physical development Detection of gold 
m animal tissues by physical development in a solu 
tion of gum arable sdvor nitrate hydroqumone and 
citric acid Mi&s M A Kennabd Climcal and histo 
logical observations on a case of primary cortital 
degeneration of the cerebellum A cmo of progrcssiv o 
ataxia showed complete degeni ration of th Purkinjo 
colls of the cerebellum A dp Buck and N H 
SwELUsNOBKUBC further studies on and discussion 
of the results of cross matmg the j-aces (varaties) of 
Anopheles macultpennis Crossuig experiments with 
Anopheles from Sweden and Holland showt d that the 
varieties were ulentical in the two countries H J 
Mac (jiiLLAVRY Remarks on Rudists 


Sydicfy 

Royal Society of New South Wales. May 1 R J 
Noble Some aspects of problems associated with 
the preservation of health ui plants (presidential 
address) Refermoe was made to early r cords of the 
occurrence of plant diseases in New South Wales and 
to the urgent nc < 1 for more gi neral adoption of 
established moosun s of control in order that thi rc 
might bo greater stability in agricultural production 
The conditions of hoaltli and disease are not always 
readily differeiitiaUd Suhmi rged mfections delajtd 
development of symptoms and virus masking are 
phenomena of ac ademic mterest and practical 
impiortag^oe Variability and plasticity of host and 
pathog^ «nd the significance of factors in th< 
environmental complex were discussed Synergic 
and antibiotic phenomena are bemg more widely 
recognised in local problems Climatological factors 
wore reviewed in relation to plant quarantmo and 
spray forecasting services Virus diseases were 
discussed m relation to plant responses and the 
question vi as raised as 11 whether any groups of 
symptoms are comparable physiologically with those 
resulting from otlier causes 


Forthcoming Events 

[Meetings ntarled wUh an asUrtsk are open to the piMie 
Sunday, June 30 

Bbit^h McsEim (Natural History) at 3 and 4 30 — 
Miss M R J Fdwords Protective Colouring and 
Mimicry • « 

Museums Association- July 1-4 Forty sixth Annua] 
Conference to be hold m Brussels 

SociBTv or Chemical Industry July 1 0 f ifty fourth 
onniiul nieoting to be held in Glasgow 

July 2 at 10 45—Ldwin Thompson National 
Water Supplus 

At 3 -—Commander J L Bedalo Some Problems 
in Chemical Engmeormg which arise m H M Novy 
July 3 at 0 30 Sir Harold Hartley and A J M 
Smith How flood is Transported by Rail and Soa’ 
July 4 at 10—Dr F J Armstrong Iho Past 
the Present and tho Future (also presentation of the 
Medal of tho Society to Dr Armstrong) 

I NivEiuuiY or Brtstot July 2 5 Conference on Som 
Ab| ects of tho Metallic State to be hold in the H F 
Wills Physical Lai oratory 


Official PubUcaUons Received 

Grkat Britain and iRgLAin) 

The British Science iluiJ I Engineers Study Group 
first Interim Eepprt on Schemes and Iron sals for 
Sneial Keiiirms Pp 44 l» I he Annual Report of 
4 1935 present 


Wednesday 12th June 


_at the K yal Society of Ai. _ - _ 

1915 Pp 25 it tboidon British Science OuUd) 

Uome Olfiee Reports of tho Poisons Boar I In regard to tlie Poisons 
1 ist and Dran Poiw ns Rules i repared in aooordannu with the Pharmacy 
an 1^ Polson^Act ^1935 (CVnd 4912) lv+82 (London HM 

ibntgh Vol 58 Part 2. 


Transaotloi a of til 


loyal Society CjjUJtobntRn voi oe rare 
of the AdheeivSTgiparatus in tho Tadpoles of 
r witli Special Reference ti the Adapt! 


Sana afthana Gflnthcr . _ _ - _ 

Modlilcatlons By Jnamidra Lai Bhaluri Pp 339 349-1 1 pi 
^ 0-. . T-.j— WlUlami 


(Edinburgh Robert t 
Vorgate Ltd) It 9d 


Grant and Son Lt I 


Rome 

Royal NaUonal Academy of the Lincei, March 17 T 
Boaoio Integration of Holmholtr s hydrodynamic 
equations A direct mtegration of these equations to 
obtam Cauchy s integrals is given h Tkioomi Tho 
mversion of I aploco s transformation B ManiX 
Conditioned pnibleras of tho calculus of variations 
R L OoMES 1 ho deduction of I orentA s formulae 
D Oraffi Tho effect of a variation m mass on a 
planetary orbit R L Gomes Considerations on 
thp fundamental equation of Louis de Broglio’s 
“New Conception of Light" L Sobrero functions 
analogous to potential m mathematical physics O B 
Levi euid D Ghibon Action of arsomc acid and 
arsonatos on hydrogen peroxide In small proiiortions 
arsoiuo acid has a stabilising action on hydr m 
peroxide but at higher concentrations tt)e ioit.AsO^| 
exhibits a specific decomposing effect L Musajo 
Investigations on xonthuremo acid (2) The results 
of experiments m which various animals were fed 
‘-Rnth flbrm show that, with the albmo rat or rabbit, 
xanthurenic acid, qumurenio acid and qumurenm ore 
eliminated m the urine and with the dog qumurenic 
acid and qumurenin without xonthuremo acid L 
Musa/o and F M Chianconb Investigations on 
xanthurenic acid (3) genesis of the aoid In 
the rat, xanthurenic acid is formed from trypto 
phone, probably with mtermediate formation of 
qumurenin 


for the Year 1934 


OTSRR COVNIBIKS 

rotectorete Geologlea] Survey Department Ckilonlal 
Water Supily investigation Progress Reiwrt (No 4) 
*■ " l6-t 3 plates (Zomba CTovenuuent Printer) 


Oo^ Hope Royal tlbucrvatory > 

Uemoin f tho Asiatic Society of Bengal Vol 9 No 7 Geo 
grephlo and U Lanographlo Research in Indian Waters Part 7 Tbs 
TopiMiaphy and Bottom Deposits of tho Laccadive Sea By Lieut 
Col R B Seymour Sewell Pp 11+ 425-400 +plates 9-10 (Cfslcntta 
Asiatic Society if Bengal) 2 13 rupees 
Heddilelier Ita Kommlsslonen f r Danmarks Fiskeri og Havunder 
segelMr Serie Fiskeri Bind 10 Nr 1 (Uid Harking Bxperknents in 
tile Waters of Greenland By Paul H Hansen Ad 8 Jensen and 
fp 119 (Kebenhavn C A Reltiels Forlag) 
, ^F) ^ ^.Administration 

_' the De¬ 
le Relations Teohnlos By 


A Vedel 
3 00 kr 

Ceylon Part 4 Education Science and A 

Report of the Director of the Col imho H- 

Mslpas Pp — -- - 


Pp F20 (Ckilorobo 


|r~]yain A Hamor ^ 24 (Pittsburg Ps Mellon Institute of 
mbtrlal Research ) 

' Summary Proceedlnn of the Twenty ninth Ueeting of the In^s 
Central Cotton Committee Bombay held on theuM andth 
Awst 1934 Pp 129 (Bombay Indian Central Cotton Committee 
The Indian Foieat Records Vol 20, Fart 18 A Stand Table lb 
- ■ — ‘ ~ h Forest and CopiSoe. Pp 18 


OATAtOOVM 

Botany Gardens and Gardening Agrioniture and Heibals (Cats 
loone No 588 ) Pp 38 (London Francis Bdwaids, Ltd ) 

B D R OhiOTotex Outiit tbr DeterdUnation of Free Chlorine 
Drinking Water and Swtaunlng Pools ^ 12 (London The Brltk 
Drag Houses Ltd) 

Cambridge Thenno Blectrlo Frroinetert for Tenmentores up 
1400* a Pp 8. (London Cambridge lostrumentoo, Lt^ 
Tempera^ biunldlty and Pnsame OontioQen (list No B/ 
Pp M (London Nopettl and Zambra) 









